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DATA: Hormone Therapy with Pellet Implants ' i

Hormone replacement therapy by pellet implantation has been used with great success in the United States,
Europe and Australia since 1938 and found to be superior to other methods of hormone delivery (Greenblatt
49, Mishnell 41, Cantrill 84, Stanczyk 88). It is not experimental, Pellets deliver consistent, physiologic
levels of hormones and avoid the fluctuations of hormone levels seen with other methods of delivery
{Greenblatt 49, Thom 81, Cantril] §4 Stancayk 88),

Hormones delivered by the subcutancous implants byvpass the liver, do not affect clotting factors and do not
increase the risk of thrombosis (Notelovitz 87. Seed 00). Bioidentical testosterone delivered subcutaneously
by pellet implant is cardiac protective, unlike oral. synthetic testosterone (Sands 97. Worboys (0.

Testosterone delivered by pellet implantation, does not adversely affect blood pressure, lipid levels, glucose or
liver functions (Burger 84, Farish 84. Fletcher 86, Barlow 86, Notelovitz 84, Stanczvk 88, Davis 95, (0,
Handelsman 96. Sands 97, Seed 00, Cravioto 01). In addition, testosterone is a vasodilator (Perusquia 10),

Pellets are superior o oral and fopical hormone therapy with respect to wlief of menopausal symploms
(Staland 78, Cardoza 84). Testosterone implants have consistently been shown to improve insomnia, sex
_drive, libido, hot flashes, Wn&hﬂ;ﬂ%ﬂ% irritability, depression, aches. pains, and vaginal drvness
(Glaser I1, Staland 78, Thom ST, Brincat 84, Davis 95, 00, Cravioto 01), ——

Hormone replacement therapy with estradiol and testosterane implants is superior to oral and topical (both
the patch and gel) hormone replacement therapy for bone density (Savvas 88, 92, Davis 95, Anderson am.
The consistent, adequate levels of testosterone delivered by pellet implant are imporiant in maimiaming bone
mineral density (Aminoroaya (5) while also bemg available as a substrate for the production of estradiol
(Simpson 02, 03). The pellets not only prevent bane loss, they actually increase bone density (Savvas 88.
Studd 90, Gamett 91, Savvas 92, Naessen 93, Holland 94, Studd 94, Davis 95, Anderson 97, Seed (), Panay
00},

Testosterone implants in women have been shown to imiprove lethargy, depression. loss of libido, and hot
_flashes without attenuating the beneficial affects of estradiol on cardiac and lipid profiles (Farish 84, Fletcher
86. Sands 97, Seed 00). Testosterone, delivered by pellet implant does not affect the menstrual cvele (Dewis ?

86) and has been used to treat endometriosis and uterine fibroids (Greenblatt 49). Testosterone pellet implants

have also been vsed to successfully treat severc pre-menstrual syndrome unresponsive to other forms of
[ .
therapy, without adverse effects (Dewis 84). ~ ~—~— ————————

Testosterone, delivered by subcutaneous pellet implant has been shown to improve hot flashes. heart
_discomfort, sleep problems. depressive mood, irritability, anxiety, physical fafigue memory loss. migraine
headaches. sexual problems, bladder problems (incontinence), vagimal drvness, joint and muscalar discomfor

'ﬁmm and post-menopausal patients without adverse drug events (Glaser 11),

-

Pellets do not have the same risk of breast cancer as the synthetic progestins or svnthetic Methy-testosterone.
In fact, studies show a reduction in the incidence of breast cancer with the implantation of testosterone
T

pellets (Dimitrakakis 04, Tulera 197, /@ ra'_—vv\‘_%'étfr
Even after over 20 years of therapy with hormone implants/ the risk—6F breast cancer is not increased

(Gambrel 06). In breast cancer survivors, hormone replacement therapy with pellet implantation does not
increase the risk of cancer recurrence or death (Natrajan U2) as does estrogen i combinabon with e

" synthetic progestins (Habits Trial 04). Hormone replacement therapy with testosterone pellet implantation
has an extremely low incidence of side effects (Glaser 1 1) and high compliance rate (Gambrell 06).
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Testosterane replacement therapy in men with subcutaneous implants (pellets) has been show to be effeetive,

convenient and safe (Handelsman 90, 92, 97, Kelleher 01, 04, Conway 88, Jockenhoval 96, Zacharin (03,
Schubert (13, Dunning (4).

The testosterone mplant is licensed in England for women. The 75 mg testosterone implant is FDA approved
in the US {July 13,1972, male patients). Other doses need to be compounded by tramed pharmacists,

The 75 mg pellet is a sterile product is cvlindrically shaped and weighs approximately 77mg
{(75mg testosterone). The inactive ingredients include (.2mg stearic acid USP and 2mg
polvvinylpvrroidone LUSP.

The routine doses of testosterone delivered by pellel implantation in recent studies are between 800 and
12000 mg in men. The pharmacokinetics and pharmacodynamics are well established showing that these
doses deliver reproducible physiologic levels of testosterone for 4-6 months. The studies show that
1 pellets have a zero order release rate.  Although individuals vary, the 75 mg testosterone pellet has a

¢ _—comsisient release rate approxamately 0.3 mg of testosterone per day for a total of approximately 6 mg
per day for 12 pellets. A 6-9 mg daily production of testosterone is a “physiologic” level produced by
the testicles.

Testosterone implants have a near linear release rale. Peak serum tesfosterone levels wi implants
_are usually seen at month one. Therapeutic testosterone Tevels at month one, are expected at the npper
limits of normal for healthy voung males (800-1100 ng/dL). By month 4 to 5 testosterone levels drop }

to below 300-600 ng/dL at which time symptoms return and the pellets are reinserted. Each individual
has their own reproducible levels where symptoms retum,

Testosterone implants have been used in women. Doses used in studies are as low as 50 mg and up to
225 mg. In the United States. common doses arel(i) to 225 mg. There are mimmal side effects at these
doses (an increase in facial hair and mild acne), which may be reduced by lowering the dose, if the
patient chooses. [f measured. serum treatment levels are elevated above non-treatment levels at month
one (Burger 84, Dewis 84, Gambrel (06, Thom 81, Glaser (199, Urine and saliva levels remain normal,
There are no signs of androgen excess at these treatment levels, Symploms return when testosterone
levels reach the upper end of endogenous ranges (Burger 84). End organ response to testosterone
remains optimal (i.¢.. relief of depression, increase in bone density, relief from insomnia, relief from
aches and pains, lessened anxiety, improved memory and concentration, increased energy, efc.).
'Tﬁ)ﬁm Tast between 2.5 and 3 months in female patients. Individual treatment doses and
treatment ranges are established and are reproducible. Long-term studies with up to 30 years follow
up. confirm the safety of testosterone therapy and absence of adverse drug events with the pellet
mmplant (Gambrel 006, Traish10).

In a paper published m the joumal “Menopause’ in 2004, “Breast cancer incidence in postmenopausal wonen
using flestosterone in addition to usual hormone therapy’ women were referred for testosterone
supplementation for the following indications:

e Complamis of emotional lability

o Fatigue and loss of stamina

s  Impaired concentration and memory

s Breast tenderness

s Loss of libido
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» Sleep disturbance
o Muscle weakness

Patients received lestosterone implant contaning 30-130 mg of testosterone every 5 months in addition to
conventional estrogen or estrogen/progestin therapy. The testosterone dose was titrated to alleviate symptoms
(listed above), improve bone mineral density and minimize adverse afTects (slight increase in facial hair and
acne).

e,

The addition of testosterone, delivered by pellet implant, was shown to reduce the incidence of breast cancer
in women treated with conventional hormone therapy. In women, not on synthetic pmgesﬁnﬁﬂ;%m
15 known (o increase the incidence of breast cancer BR 1.69-2.00), the incidence of breast cancer was lower
than “no hormone therapy . R
Testosterone therapy alone, delivered by pellet implant is effective for the reliel of both physical and
psvchological symptoms in pre-menopausal and post-menopausal patients. Symptoms of lestosterone
deficiency/hormone imbalance are often seen prior to menopause. Many women begin to experience

symptoms by age 35-40, when testosterone production has declined by half (Zumoff 95).

Testosterone alone has previously been reported to be more effective than estrogen/iestosterone or estrogen
therapy for relief of somatic and psychological symptoms (Sherwin 85). Uninterrupted sufficiency of
circulating testosterone supports the production of estradiol by aromatase in estrogen dependent tissues (brain.
bone, muscle. skin, cardiac, vascular tissue, fal and breast tissue) and affords protection against estrogen
deficiency. Also, low circulaling levels of estrogen have no bearing on estrogen produced locally. This may
ﬁ explain why continuous delivery of testosterone by pellet implant is so effective in post-menopansal patients.

Subcutaneous testosterone therapy is safe and extremely effective in pre and post-menopausal patients as well
as men.

For additional information on the benefits of testosterone, please refer fo:

Glaser R, York AE, Dimitrakakis C. Beneficial effects of testosterone therapy in women
measured by the validated Menopause Rating Scale (MRS). Maturitas. 20011:68:355-361.

Abstract

Objectives

This study was designed to measure the beneficial effects of continuous testosterone therapy, delivered
by subcutaneous implant, in the reliel of somatic, psyvchological and urogenital symptoms in both pre-
and post-menopausal patients, utilizing the validated Health Related Quality of Life (HRQOL).
Menopause Rating Scale (MRS),

Study desizn

30 pre- and post-menopausal women with symptoms of relative androgen deliciency. were asked to
self-administer the 1 1-item MRS, at baseline and 3 months after their first insertion of the subcutaneous
testosterone implant. Baseline hormone measurements, menopausal status and BMI. were assessed to
determine correlation with svmptoms and clinical outcome,

Main sutcome measurements

Changes related to therapy were determined. Total MRS scores as well as psvchological, somatic and
urogenital subscale scores were compared prior to therapy and following testosterone implant therapy.
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Resulis

Pre-menopausal and post-menopausal females reported similar hormone deficiency symploms. Both
groups demonstrated similar improvement in total score, as well as psvehological. somatic and
urogenital subscale scores with testosterone therapy. Better effect was noted in women with more
severe complaints. Higher doses of testosterone correlated with greater improvement in symptoms.

Conclusion ;

Continuous tastuslemne delivered by subcutaneous mplant. was effective for the relief of
hormone deficiency symploms in bath pre- and post-menopausal patients. The validated. HRQOL
questionnaire, Menopause Rating Scale (MRS). proved a valuable tool in the measurement of the
beneficial effects of testosterone therapy in both cohorts,

June 11
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ARTICLE ITNEOD ABSTRACT

Article histary; Although testosterone therapy is being increasingly preseribed for men, there remain many guestions and
Recejved 29 December 2002 concerns about testosterone (1) and in particular, T therapy in women, A literature search was performed
Accepted 4 lanuany 201 3 to elucidate the origin of, and scientific basis hehind many of the concerns and assumptions abour T and

Available online xxx T therapy in women,

- This paper refutes 10 common myths and misconceptions, and provides evidence 1o Support what
Niywards: is physiologically plausible and scientifically evident: T s the most abundant biologically active female

;I:;J":fgme hormaone, Tis essential for physical and mental health in women, Tis not masculinizing, T does not cauze
Wi hoarseness, T increases scalp hair growth, T is cardiac protective, parenteral T dees not adversely affect
Therapy the liver or increase clotting factars, T is mond stabilizing and does not increase ageression, Tis breast
Safety protective, and the safety of T therapy in women is under research and being established.
Misconceptions Abandoning myths, misconceptions and unfounded concerns about T and T therapy in women will
enable physicians o provide evidenced based recommendations and appropriate therapy,
& 2013 Elsevier Ireland Ltd. All rights reserved.
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1. Introduction _:#E. A ﬁ{‘{ﬁf"#_—r-

Testosterone (T) therapy is being increasingly used Lo treat
symptoms of hormone deficiency in pre and postmenopausal
women. Recently, especially with the advent of the T patch, addi-
tional research has been, and is currently being conducted on the
salety and efficacy of T therapy. However, particularly in the United
States (LS.}, there still exist many misconceptions about T and T
therapy in women. This review addresses, and provides evidence
to refute, some of the most commeon myths,

Amajor source of misconceptions regarding T therapy in women
arises from epidemiological studies im plicating elevated (endoge-
nous) T levels with certain diseases. This data is misleadingly
delivered to produce a pathogenic model of thesa diseases with-
out enough evidence or plausibility to Support a causative role,
False conclusions repeated often enough, especially when sup-
ported with anecdotal observations, create ‘myths’ that become
widely accepted, even in the absence of any biological or physi-
ological rationale,

Anather source of confusion concerning the safety of T ther-
apy in bath men and women is the extra polation of adverse events
{e.g., mental status changes, aggression, cardiacand liver problems,
endocrine disturbances, abuse potential) from high doses of oral
and injectable anabolic-androgenic steroids to T therapy, despite
a lack of evidence, In this review, testosterone (T) refers only to
bio-identical (human identical malecule] testosterone, not to oral,
synthetic androgens or anabolic steroids,

In England and Australia, T is licensed and has been used in
women for over 60 vears. However, as of 2013, in the U5, there
is no licensed T product for women and human/bio identical T is
regulated as a‘schedule 3* drug and included as 2 ‘class X Leratogen.

2. Top 10" myths about testosterone use in women
2.1, Myth: Testosterone is a ‘male’ hormone

Evenin scientific publications, T has been referred 1o as the‘male
hormong'. Men do have higher circulating levels of T than WOmen;
however, quantitatively, Tis the most abundant active sex steroidin
women throughout the female lifespan (Fig. 1} [1]. T is measured
in 10-fald higher units than estradiol (EZ}, i.e.. nanograms/dl or
micromalars compared to picograms/ml or picomalars for E2. In

R Gluser, C. Dimitrnkokiz ) Metritos oo [ 2073 ) xvoc =aipear

to the androgen receptor (AR) in both sexes. In fact, the measured
ranges of androgen precursors are similar in men and waormen.

Despite any clear rationale, estrogen was assumed to be the
hormene of ‘replacement therapy” in women. However, as early
as 1937, T was reported to effectively treat s ymptoms of- the
menopause [2]. From a biologic perspective, women and men are
genetically similar, having both functional estrogen receptors (ERs)
and functional androgen receptors (ARs). Interestingly, the AR gene
is located on the X chromosome, T, in balance with lower amounts
olE2, is equally important for health in both sexes, In addition, T is
the major substrate for E2 and has a secondary eflect in both sexes
via the ER.

Fack —

e

in women

— -

2.2. Myth: Testosterone's anly role in wormen is sex drive and
libido

Despite many recent publications, T's role in sexual function and
libida is onlya small fraction of the physiologiceffect of T in women.
Funclional AR's are located inalmost all tissues including the breast,
heart, blood vessels, gastrointestinal tract, lung, brain, spinal cord,
peripheral nerves, bladder, uterus, ovaries, endocrine glands, vagi-
nal tissue, skin, bone, bone marrow, synovium, muscle and adipose
Lissue |3 ,4].

Testosterone and the pro-androgens decline gradually with
aging in both sexes. Pre and post-menopausal women, and aging
men, may experience symptoms of androgen deficiency includ-
ing dysphoric maod {anxiety, irritability, depression), lack of well
being, physical fatigue, bane loss, muscle loss, changes in cogni-
tion, memory lass, insomnia, hot Aashes, rheumnatoid complainis,
pain, breast pain, urinary complaints, incontinence as well assexual
dysfunction, These symptoms of androgen deficiency are becom-
ing increasingly recognized in women, and treated with T therapy
|5-7]. Rating scales for symptoms of androgen deficiency have been
developed in an effort to standardize severity of symptoms and
Lo measure treatment effectiveness, Functional, biologically active,
ARs are located throughout the body in both sexes: to assume that
androgen deficiency does not exist in waomen, or that T therapy
should not be considered in waomen, is unscientific and implausible,

1 I

Testosterone is the most abundant biologically active hnm

o

_‘_\_\_\_‘—|—|_
Testosterone is essential for women's physical and meREr— :

heaith and wellbeing e
-_—

2.3, Myth: Testosterone masculinizes females

addition, there are exponentially higher levels of proandrogens:
dihydroepiandrosterone sulfate (DHEAS), dihydroepiandrosterone
{DHEA) and androstenedione, supplying significant amounts of T

It has been recognized for over 65 years, that T effect is dase

T (pg/mi) dependent and that in lower doses, T ‘stimulates femininity’ [2].

E2 (pg/ml)|  aithough pharmacologic dases of T and supra-pharmacological

600 T - doses of T used to treat female to male transgender patients, may

500 - S resultin increased facial hair growth, hirsutism, and slight enlarge-

' - Y ment of the clitaris; true masculinization is not possible, Unwanted

400 "y - androgenic side effects are reversible by lowering the T dose: how-

300 = = ever, because of the dose dependent beneficial effects of T. many

200 : women prelfer to treat the side effects rather than lower the dose
Vo [9,10].

2 As previously mentioned, in the US, androgens are listed as a

0 — ‘class X' teratogen. Although 400-800mg/d of danazol, a potent

0 4 8 18 24 30 38 46 54 62 synthetic androgen, can resull in clitoromegaly and fused labia

(without leng term effects) in some female [etuses: there is no

Years of Age evidence that T, delivered by pellet implant (i.. a daily dose of

1-2mg) or topical T has any adverse effect on a fetus, even in ani-
mal studies [11,12]. Animal studies have shown that virilization of
a female fetus requires extremely high doses of T (>20 times narmal

Fig. 1. Throughout the female lifespan, testosterone (T} is the most sbundant setive
steroid. T bevels are slgnificanzly higher than estradinl (E2} levels, adapted from Ref,
M.
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maternal levels, >50-500 times 'human’ T doses ) administered over
an extended period of time [12-14].

Thereis a significant rise in (endogenous} maternal T levels dur-
ing pregnancy, up to 2.5-4 times non-pregnancy ranges, However,
the placenta buffers hormone diffusion and is a source of abundant
aromatase, which metabaolizes maternal T|15,16]. T stimulates ova-
lation, increases fertility and has been safely used in the past to treat
nausea of early pregnancy without adverse effects [8].

Faet

Outside of supra-pharmacologic doses of synthetic androgens,
testosterone does not have a masculinizing effect on females or
female fetuses

24, Myth: Testosterone causes hoarseness and voice changes

Hoarseness is cammaon, affecting nearly 30% of persons at some
paint in their life. with 6.6% of the adult population affected at any
given time, Hoarseness is more prevalent in women than men. Most
comman causes of hoarseness are inflammatory related changes
due to allergies, infectious or chemical laryngitis, reflux esophagitis,
voice gver-use, mucosal tears, medications and vocal cord polyps.
There is no evidence that T causes hoarseness, In addition, there is
no physiological mechanism by which T could be expected to do so.
T deficiency is listed as a ‘cause’ of hoarseness [17]. Physiologically,
this is consistent with the anti-inflammatory properties of T,

Although a few anecdotal case reports and small questionnaire
studies have reported an association between 400 and 800 mgj/d
of danazol and self-reported, subjective voice ‘changes' [17,18): a
prospective, objective study demaonstrates the opposite, 24 patients
receiving 600 mg of danazal therapy daily were studied at baseline,
3 months and 6 months. The authars reported that there were no
vocal changes that could be attributed to the androgenic properties
of danazal [19]. This is consistent with the findings of our current,
1 year, prospective study examining voice changes on pharmaco-
logic doses of subcutaneous T implant therapy in women (under
publication),

Although high doses of anabolic steroids in female rats can cause
irreversible vocal cord changes, there is no evidence that thisis true
for T replacement doses in humans. If a patient experiences voice
changes or hoarseness on T therapy, a standard workup should be
performed.

Fact
There is no conclusive evidence that testosterone therapy
causes hoarseness or irreversible vocal cord changes in women

25, Myih: Testosterane couses hair loss

There is no evidence that T or T therapy is a cause of hair
loss in either men or women. Althaugh men do have higher T
levels than women, and men are more likely to have hair loss
with age. it is unreasonable to assume that T, an anabolic hor-
mone, causes hair loss. Hair loss is a complicated, multifactorial,
genetically determined process that is poorly understood. Dihy-
drotestosterane (DHT), not T, is thought to be the active androgen
in male pattern balding. Female ‘androgenic’ alopecia refers to a
(male) pattern of hair loss in women, rather than the etiology.

Although some women with PCOS and insulin resistance have
higher T levels, and do have hair loss, this does not prove causa-
tion. Hair loss is commoen in both women and men with insulin
resistance [20,21], WW
reductase, which increases canversion ol T1o ]_l@ggm;i ic]
[22] Aiso; nbesity, age. alcohol, medicafions and sedentary lifestyle
increase aromatase activity, lowering T and raising E. Increased
DHT, lowered testosterone, and elevated estradiol levels can

contribute to hair loss in genetically predisposed men and women:
as can many medications, stress and nutritional deficiencies.

Approximately one third of women experience hair loss and
thinning with aging, coinciding with T decline. We have previously
reported that twe thirds of women treated with subcutaneous T
implants have scalp hair re-growth on therapy. Women who did
not re-grow hair on T were mare likely to be hypo or hyperchyroid,
iron deficient or have elevated body mass index. In addition, none
of 285 patients treated for up to 56 months with subcutaneous T
therapy complained of hair loss, despite pharmacologic serum T
levels on therapy [10].

Fact .
Testosterone therapy increases scalp hair growth in women l
2.6. Myth: Testosterone has adverse effects on the heart

Men have higher levels of testosterone than women: men have a
higher incidence of heart disease; however, it is illogical to assume
that T causes or contributes to cardiovascular [CV) disease in either
sex. Unlike anabolic and oral, synthetic steroids, there is no evi-
dence that T has an adverse effect on the heart, In addition, it is not
physialogically plausible,

There is overwhelming biological and clinical evidence that T is
cardiac protective [23]. T has a beneficial effect on lean body mass,
glucose metabolism and lipid profiles in men and women: and has
been successfully used totreat and prevent CV disease and diabetes
[24]. T acts as a vasodilatorin both sexes, has immune-modu lating
properties that inhibit atheromata, and has a beneficial effect an
cardiac muscle [25-27].

Low T in men is associated with an increased risk of heart disease
anid mortality from all causes [28,29). In addition, low Tis an inde-
pendent pradictor of reduced exercise capacity and poor clinical
oultomes in patients with heart failure. Similar to men, T supple-
mentation has been shown to improve functional capacity, insulin
resistance and muscle strength in women with congestive heart
failure [30]. o

Testosterone is a diuretic. However, T can aromatize to E2,
which can have adverse effects including edema, fluid reten-
tion, anxiety, and weight gain. Medications, including statins and
anti-hypertensives, increase aromatase activity and elevate E2,
indirectly causing side effects from T therapy.

Fact

There is substantial evidence that testosterone is cardiac protec-
tive and that adequate levels decrease the risk of cardiovascular
disease

2.7, Myth: Testosterane causes liver damage

Alchough high doses of oral, synthetic androgens (e.g., methyl-
Lestosterone) are absorbed into the entera-hepatic circulation and
adversely affect the fiver; parenteral T{j.e., subcutaneous implants,
topical patch} avoids the entero-hepatic circulation and bypasses
the liver. There are no adverse affects on the liver, liver enzymesar
clotting factors [31]. Mon-aral T does not increase the risk of deep
venous thrombosis or pulmonary embaolism unlike oral estrogens,
androgens and synthetic progestins.

Despite the concern over liver toxicities with anabolic steroids
and oral synthetic androgens, there are only 3 reports of hepa-
tocellular carcinoma in men treated with high doses of oral
synthetic methyl testosterone. Even benign tumors (adenomas)
were exceedingly rare with oral androgen therapy,

Fact
Non-oral testosterone does not adversely affect the liver or
increase clotting factors

Please cite this article in press as: Glaser B, Dimitrakakis C. Testosterone therapy in wormen: Myths and misconceptions, Maturitas (2013),
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2.8, Myth: Testosterone causes ageression '

Although anabalic steroids can increase aggression and rage,
this does not occur with T therapy, Even supra-pharmacologic
doses of intramuscular T undecanoate do not increase agaressive
behavior [32],

As previously mentioned, T can aromatize ta E2, There is con-
siderable evidence in a wide variety of species, that estrogens, not
T, play a major role in aggression and even hostility through action
at ER alpha [33,34],

In women, we previously reported that subcutaneous T therapy
decreased aggression, irritability and anxiety in over 90% of patients
treated for symptoms of andragen deficiency [5]. This is not a new
finding: androgen therapy has been used to treat PMS for aver 0

years.

Fact
Testosterane therapy decreases anxiety, irritability and aggres-
sion

2.9, Myth: Testosterone may increase the risk of breast cancer

As early a5 1937 it was recognized that breast cancer Was an
estrogen sensitive cancer; that T was ‘antagonistic’ to estrogen and
could be used to treat breast cancer as well as other estrogen sensi-
tive diseases including breast pain, chronic mastitis, endometriosis,
uterine fibroids and dysfunctional uterine bleeding [8], However,
some epidemiclogical studies have reported an association between
elevated androgens and breast cancer, Natably, these studies sul-
fer from methodological limitations, and more importantly, do not
account for associated elevated B2 levels and increased body mass
index. In addition, the ‘cause and effect’ interpretation of these
inconsistent observational studies conflicts with the known bial-
ogy of T's effect at the AR. AR signaling exerts a pro-apoptetic,
anti-estragenic, growth inhibiting effect in normal and cancerous
breast lissue [35,36],

Clinfcal trials in primates and humans have confirmed that T has
abeneficial effect on breast tissue by decreasing breast profiferation
and preventing stimulation from E2 [37.38]. It is ¢ E2 ratio,

or the balance of these hormones that is breast protective, T does
e DRANLE Ol thest SELLIVE. |
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not increase, and likely lowers the risk of breast cancer in women
treated with estrogen therapy [39). Although T is breast protective,
it can aromatize to E2 and have a secondary, stimulatory effect via
estrogen receptor (ER) alpha.

T combined with an aromatase Inhibitor {subcutaneous
implant) has been shown to effectively treat androgen deficiency
Symptoms in breast cancer survivors and is current| v being inves-
tigated in a U5, national cancer study as potential therapy lor these
symptoms, as well as, aromatase induced arthralgia [40,41.

Fact
Testosterone is breast protective and does not inc rease the rigk
of breast cancer

2.10. Myth: the safety of testosterone use in women has not been
established

There are many excellent reviews on the salety of parenteral
T therapy in women [6,7]. Testosterane implants have been used
safely in women since 1938, Long-term data exists an the efficacy,
safety and tolerability of doses of up to 225 mg in up to 40 years of
thetapy [9,42], In addition, long term follow up studies on supra-
pharmacelogic doses used to 'female to male’ tra nsgender patients
report no increase in mortality, breast cancer, vascular disease ar
other major health problems [43.44].

Many of the side effects and safety concerns attributed to T are
from oral formulations, or are secandary to increased aromatase

ﬁ er.aﬂm;r/ '?mmmm(zms}m-m

activily, subsequent elevated E2 and its ellfect ar the ER. Aro-
matase activity increases with age, abesity, alcohal intake, insulin
resistance, breast cancer, medications, drugs, processed diet and
sedentary lifestyle. Although often overlooked or not add ressed in
clinical studies, monitoring aromatase activity and symptoms of
elevated E2, is critical to the safe use of T in bath SEXES,

Fact
The safety of non-oral testosterone therapy in women is well
established, including long-term follow up

3. Conclusion

Adequate T is essential for physical, mental and emotional
health in both sexes. Abandoning myths, misconceptions and
unfounded concerns about T and T therapy in women will enable
physicians to provide evidence based recommendations and appro-
priate therapy.
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Menopause Rating Scale (MRS),
Study design: 300 pre- and post-menopausal women with symptoms of relative androgen deficiency,
were asked to sell-administer the 11-item MRS, at bazeline and 3 months after thelir first insertion of the
subcutzneous estosterone implant, Baseline hormone measurentents, menopausal status and BMI, were
aszessed o determine cormelaton with symptoms and clinical outeome,
Matn aurtcome measurements: Changes related to therapy were determined. Total MRS scores as well as
psychological. somatic and urogenital subscale scores were compared prior to therapy and following
testosterone implant therapy.
Resulrs: Pre-menopausal and post-menopausal females reported similar hormone deficiency symptoms.
Both groups demonstrated similar improvement in total score, as well as psychological, somatic and
uragenital subscale scores with testosterone therapy, Better effect was noted inwomen with more severs
complaings. Higher doses of testosterene correlated with greater Improvement in symptoms.
Conclusion: Continuous testosterone alone, delivered by subcutaneous implant, was effective for the
relief of hormone deficlency symptoms in both pre- and post-menopausal patients. The validated, HRQOL
questionnaire, Menopause Rating Scale [ MRS), proved a valuable tool in the measurementof the beneficial
effects of testosterone therapy in both cohores,

£ 2010 Elsevier Ireland Ltd. All rights reserved.

1. Introduction

bone loss, decreased muscle strength, changes in cognition and
memory, and insomnia may occur prior to cessation of menses

Androgen production in women declines steeply in the early
reproductive years [1]. A woman of 40 has hall the mean plasma
total testostercne of a 21-year old [2].

Symptoms of relative androgen deficiency (RAD) including
diminished sense ol weli-being, dysphoric maod (sadness, depres-
sion, anxiety, and irritability ), fatigue, decreased libido, hot Nashes,

Ablsreviarinns: HROOL, Health Related Quality of Life; MES, Menopause Rating
Scale; IRB, Institutional Review Board; BMI, body mass index.
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dol: 11016/ maruritas 201012001

|3]. Pre-menopausal patients frequently report ‘menopausal symp-
toms', mast of which are not related to estradiol levels [4].

Subcutaneous testosterone therapy delivered by pellet implant
has been used with success in female patients since 193%. Pub-
lished data demonstrates efficacy as well as safety in doses of
75mg up to 225 mg [5-9]. In addition, significantly higher doses
{500 ~1800 mg) of subculaneous testosterone have been safely
used, (o treat breast cancer patients [10].,

Testosterone, delivered by pellet implant has been used in
pre-menopausal females and shown not to affect the menstrual
cycle [11,12], Testosterone is not excreted in breast milk and has
been used to treat post-partum depression and fatigue during
the lactation period [13]. Testosterone alone has been reported
to be more effective than estrogen-testosterane or estrogen
therapy for reliel of somatic and psychological symptams in post-

Flease cite this article in press as: Glaser R, et al. Beneficial effects of testosterane therapy in women measured by the validated Menopause
Rating Scale (MRES). Maturitas (20107], doi:10:101 Elfj.rmh.lrit_aszﬂi 012,001
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Fig- 1. Meoopause Bating Scale [MES) 11 symptom categories with severity scale, The scoring is straightforwarnd: the score increases point by point with increasing severity
of subjectvely peroceived complaints in each of the 11 items (severioy expressed n 0-4 poings n each {rem). By checking these 5 possible bosxes of “severity™ for each of the
items, the respondent provides her persanal percepiion. Details on this open access MES may be found at higp: [fwww. menopause-rating-scale.info). “ZEG Berdin

menopausal patients as well as safe, even in pharmacologic doses
[14].

This study was designed to measure the effectiveness of con-
finuous testosterong therapy, delivered by subcutaneous implant,
in the relief of somatic, psychological and urogenital symptoms
in both pre- and post-mencpausal patients using the seli-
administered, validated Health-Related Quality of Life {HRQOL)
guesticnnaire, Menopause Rating Scale (MR5] (Fig. 1).

2. Methods
2.1, Study group

As part of a 10-year, prospective Institutional Review Board (IRB)
approved trial on the effect of subcutaneous testosterone implants
on the incidence ol breast cancer {Dimitrakakis, Glaser), patient
reported outcomes, HRQOL {Health Related Quality of Life), wers
used to evaluate the interventional effectiveness of this therapy on
quality of life. There was no selection bias. 300 consecutive, newly
enrclled pre- and post-menopausal women were accrued overa24-
month period from October 2007 through September 2009, Written
informed consent was obtained on all patients. Patients with a pre-
existing diagnosis of non-invasive or invasive breast cancer were
excluded from participating in this study. Patients were either seli-
referred or referred by their physician for testosterone implant
therapy for symptoms of relative androgen deficiency including;
hot flashes, insomnia, depression, anxiety, fatigue, memory loss,
migraine headaches, sexual problems, vaginal dryness. urinary
symptoms, pain and bone loss.

22, Clinical testing

Serum assays for estradiol, testosterone, free testosterone and
FSH were performed at baseline, Estradiol and FSH were measured
by chemiluminescence, Total and free testosterone, were measured
by liguid chromatography tandem mass spectrometry and tracer
equilibrivm dialysis, calculation or direct analog/RIA. Intraassay

coefficients of variations were as follows: estradiol 9%, FSH 5%, total
testosterone 9% and free testosterone 12%.

2.3, Therapy

The mean dose ol subcutaneous testosterone implanted at the
first visit was 121 mg. The range was between 75 mg and 160 mg
with the lollowing distribution; 75-80mg (2 patients), 100 mg (64
patients), 110-120mg (106 patients), 125-135mg (73 patients),
and 150-160 mg (55 patients). The initial testosterone dose was
partially based on weight with a higher dose being used in heavier
patients (Fig, 2). An approximate initial testostérone dose in me of
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Fig. 2 Testosrerone pelier dose {img) implanied compared o patients neported
weight in kilograms. The testosterone pellet dose prescribed to the each patent
depended strongly, in a non-finear fashion, on ker weight.

Mease cite this article in press as: Glaser B, et al. Beneficial ¢fects of testosterone therapy in women measured by the validated Menopause
Rating Scale (MRS), Maturitas (2010), doi: 10,1016/ maturitas 2010,12.007
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bwice Lhe patients weight in kg has been successfully used in this
clinical practice. Initial and subsequent dosage may be adjusted
based on the avoidance of possible side effects ol androgen therapy
(e.g. increase in facial hair or mild acne) and adequacy of clinical
respanse. Mo systemic estrogen therapy was prescribed,

The 3.1mm (diameter) lestosterone implants were com-
pounded by a single pharmacy (Cincinnati, OH). The pellets were
implanted subcutaneously through a Smm incision in the upper
gluteal area under local anesthesia using a disposable trocar kit
in a simple, 1-min procedure, The implants completely dissolve
and do not need to be removed. In clinical practice | RG), we have
found subcutaneous testosterone to be consistenty absorbed and
clinically more effective than tapical testosterone,

24, HRQOL measurement and statistical analysis

The patients initial severity of symptoms and subsequent
hormane related changes were evaluated using the validated
Health-Related Quality of Life {HRQOL) questionnaire, hMenopause
Rating Scale (MRS (Fig. 1.

The MRS was initally developed {a) to assess symploms
of aging/menopause (independent from those that are disease-
related}, (b} to evaluate the severity of symptoms over time, and
{c) to measure changes related to hormane therapies [15-17]. A
3-point rating scale permils the patient to describe the perceived
severity of complaints of each itern (none 0, mild 1. moderate 2,
severe 3, and extremely severe 4) by checking the appropriate box
(Fig. 2). Three dimensions (sub-scales) of symptomatic complaints
are identified: psychological, somatic and urogenital. The COMPOs-
ite score for each of the sub-scales is based on adding up the scores
of the items of the respective dimension scores, The carrespond-
ing questions for each of the calculated three sub-scales include:
somatic sub-scale, questions 1, 2, 3, 11, psychological subscale,
fquestions 4, 5, 6, 7 and urogenital sub-scale, questions 8,9, 10 | 16).

The MRS was sell-completed by the patient at their initial clinic
visit, prior to therapy (baseline assessment). A follow up ques-

tionnaire was also self-completed 12 weeks following their first
testosterone pellet insertion (after therapy). Total seores and com-
posite sub-scale scores were calculated per MRS protocol |1 5].

The statistical program R (R Development Core Team, 2008)
was used for all data analysis, Paired Wilcoxon tests were used
[0 compare the mean score values for each of the 11 symptoms
before [baseline) and after testosterone treatment. The Spear-
man’s rank correlation coefficient {Spearman’s rho) analysis was
used to screen relationships between individual variables including
menopausal status, baseline testosterone levels, free testosterone
levels {divided into upper, mid and lower thirds), estradial levels
and bady mass index (BMI) (dichotomized to <25 and >25 kg/m?),
on 'incidence/severity of symptoms at baseline’ and ‘response o
therapy’, For this procedure, software from the R-package ‘Hmisc’
was used. Paired (-tests were used to compare the total scores
and sub-scale scores. The smoothed estimates in the patient
demographics density plots were calculated with a kernel density
function provided in the R statistical package.

To investigate whether testosterone dose correlated with
response Lo therapy, Spearman’s rank correlation coelficient was
calculated between testosterone dose and the degree of improve-
ment in individual symptoms, as well as MRS total and sub-scale
scores in pre- and post-menopausal patients. Tn addition, to deter-
mine whether the testosterone dose, independent of weight,
correlated to the degree of improvement for any of the 11 SYmptom
categories, and MRS total and/or sub-scale scores, the dose was first
madeled as a function of weight using a generalized additive mode|
{R-package ‘Mgcv'). Then, Spearman’s rank carrelation was calcu-
lated between the adjusted dose and the degree of improvement.

3. Resulis

3.1. Patient demographics

The mean age of our cohort of patients was 51.7 years, Mean
body mass index (BMI) was 2689kg/m? (range 19.29-53.1G,

Please cite this article [n press as: Glaser R, et al. Beneficial effects of testosterone therapy in women measured by the validated Menapause
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the 11 MRS symptom ctegories for all patients (N=3001L
*Mean baseline score in blue and mean post-testosterone
wiel version of the articte.)

Statistically significans

median 25.63 kgfm?}, with 132 patients having a BMI < 25 and 168
patients having a BMI>25 (Fig. 3.

One hundred and eight (36.0%) of the 300 study subjects were
pre-menopausal, 106 (35.3%) reported non-surgical, sponianeous
menopause (last menstrual cycle greater than 12 months), 57
(19.0%) were surgical-menopausal (bilateral oophorectomy with
or without hysterectomy), and 29 (9.6%) had a hysterectomy with
one or both ovaries intact, Although not diagnostic for menopause,
for the purpose of our study, patients having a h vsterectomy with
one or bath ovaries intact were stratified to pre-menopausal =3)
if F5H levels were <23 MIUfml and post-meno pausal (n=20) if
F5H levels were =23 MIUJml, the post-menopausal relerence range
lor serum FSH defined by the clinical labaratory used, Eighty-
eight {21.3%) of the 287 patients tested had FSH levels <23 WLl
whereas one hundred and ninety-three (68.7%) of the 281 patients
tested had an FSH = 23 {Fig. 3).

Two hundred and twenty eight (87%) of 262 patients tested for
free testosterone had a value in the lower third of the reference
range. Twenty-nine {11%) of the 262 patients had a [ree testos-
Lterone in the middle third and five (2%) had a free testosterone
in the upper third. There was no difference in distribution of free
testosterone between pre- and post- menopausal patients {P=0.6).
In addition, there was no significant difference in total testosterone
levels between pre- and post-menopausal patients (P=0.27{ Fig, 3},
Patients were treated based on clinical symptoms and therapy was
continued based onclinical response. Mo patient was excluded from
therapy based on baseline serum hormaone levels. Patients were
re-evaluated and re-treated with testosterone implants between
12 and16 weeks when sympioms returmed. Routine follow up
serum testosterone levels are no longer obtained, as we found
them to lack clinical relevance due to intra- and inter-individual
variation, circadian variation and a lack of clinical correlation with
OUbCome,

3.2. Response to therapy

In this cohort of 300 combined pre- and post-menopausal
women, the clinical improvement after testosterone implant ther-
apy was stalistically significant in each of the 11 individual
symptom categories studied, P=0.001 in all cases {Fig. 4).

Means of the scoring points of the total seale and three sub-
scales can be seéen at baseline (before therapy) and after therapy

in combined cohort. Comparisons between mean score valuses
improvement (F<0.0001) was demonstrated in cach
theragy score in red. (For interpretation of the references o cokor in this figure

before ard after testosterons treatment in each of
aof the 11 MES symptom categories.
lepend, che reader is referred to the

with subcutanecus testosterone implants in Table 1. In both pre-
and post-menopausal patients as well as in the combined cohort
of our patients, statistically significant declines of the mean scores
were observed alter treatment. This indicates an improvement of
the HRQOL accarding to MRS total scale and in each of the Lthree
sub-scales: psychological, somatic and urogenital {P=<0,001). The
percent change, i.e. improvement, of complaints during treatment
relative to the baseline score is also presented in Table 1.

33, Clinical subgroups, MRS individual symptorm categories
{1}<{11}' and carrelations

A higher incidence (P<0.05) of psychological complaints,
including depressive mood (4), irritability (5) and anxiety (6) were
observed in pre-menopausal patients, while post-menopausal
patients were more likely to report somatic complaints inchud-
ing hot flashes (1), Vaginal dryness { 10} a urogenital complaint,
was also more prevalent in post-menopausal patients. Both groups
responded to subcutaneous testasterone therapy demonstra tinga
statistically significant improvement for both predominating and
less common symptom catezories.

Neither estradiol levels nor free testosterone levels at hase-
line correlated with incidencefseverity of presenting symptoms or
response to therapy in any category (P> 0.05), including Hot flashes
and sweating (1). Patients with higher baseline total testosterone
levels presented with fewer complaints of sexual problems (8], Mo
ather correlation between symptoms or response to therapy and
initial testosterone levels was demonstrated.

Higher BMI {dichotomized to <25 and »25 kg/m?) correlated
with a higher incidence of depressive mood (4}, physical and men-
tal exhaustion (7} and joint and muscular discomfort {11){P=0.05),
Patients with higher BMI had a greater improvement in physical
and mental exhaustion {7) with testosterone therapy (P=<0.05)

For each of the 3 sub-scales as well as total score, patients
who presented with more severe symptoms demonstrated greater
improvement on therapy { Table 2). The more severe the complaints
were before treatment, the better the effect regarding relative
improvement of symptoms measured by the MRS.

" [1111) denotes MRS individual SYITREOM Calegarics.
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Table 1
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Testostergne treatment related improvement [ combined cohort, pre-menapausal and pust-mendpausal patienis. MRS mean (5D) scores at haseline {scoves before) and
lulbnwing testosterone therapy {soores after) for toral scale and far each sub-scale, Mean (51)) improvemens of scores alter theragy {absolute change and percent chanpe |

n Scores before (50 Scores after {501 Absoiuse change {50 Percent () change =

Combxned cahurt

Total scale 264 21.0(8.0) BE{4.9) 142 (78] GIE <0001

Peychologival subscabe 287 850319 28(25) 5.7{3.8) 66,7 <[00

Somakc subscale a2 1334y X5(149) £8{32) 65.7 <0001

Urogenital subscale 288 52{249) 1.4 (1.6) 38(25) 734 <0001
Pre-menopausal patients

Total scale 104 Hafrm B5(4.7) 144 {7.5) B3] <000

Paychological subscale 108 9.4 {38) 34{25) 64(38) BE.O < (0

Somatlc subscale 112 B {3.2) 2301L7 45332} a7 4 =001

Uropenital subscale 110 4927 13{1.6) 346(24) FER] <0001
Post-menopausal paticnis®

Total scale 162 21.1(835) GA{5.0) 142 (78) 672 <00

Paychological subscate 176 B0{4.1) 2724 531{37) 549 <1007

Somatie subscale 176 77(33) 27 (2.0} 5043.1) G5 <0001

Urngenital subscale 174 53(3.0) [4(1.7) 38(26) 734 <0001

* Paired t-test for dependent samphes: significance of the absojure diference,
" Post-menopause: 1asr menssrual oyele >
FiH =23 MIUJm],

34, Testosterone dose, effect, side effects and adverse drig svenis

In all individual MRS symptom calegories (1-11), excluding
dryness of the vagina (10) and anxiety (6), higher doses of testos-
terane correlated with greater clinical improvement (P<0.05), In
addition, after adjusting for dosage based on total body weight,
greater improvement in Hot flashes, sweating (1), heart discomfort
(2}, sleep preblems (3), depressive mood {4), physical and mental
exhaustion (7}, sexual problems {8)and joint and muscular discom-
fort {11) correlated with higher testosterane dose (P<0.05),

In post-menopausal patients, higher testosterone doses cor-
related with greater improvement in MRS total score and all
three sub-scores: somatic, psychological and urogenital (P« 0.001),
In pre-menopausal patients, higher testosterone doses correlaged
with greater improvement in MRS total score {P=0,05) and uro-
genital sub-score (P< 0,01}, However, in pre-menopausal patients,
higher testosterone doses did not correlate with greater improve-
ment in either the psychological or somatic sub-scores (P=0.05),

A common concern is whether testosterane therapy may
increase aggression and irritability, In aur study over 90% of patients
reporied less irritability (feeling nervous, inner tension, feeling
aggressive) on testosterone therapy whereas only 4.4% of patienis
reparted a mild increase in these SYmpLoms.

Known androgenic side effects include a possible increase in
facial hair and mild acne, Some women reported a slight increase
in facial hair, but no patient in this eohort discontinued therapy for
that reason. Only three patients discontinued testosterone therapy
due to ‘lack of effect’. Three additional patients discontinued ther-
apy for non-medical reasons. There were no adverse drug events
reported. No patient extruded a pellel or required antibiotic ther-
apy for local infection,

Tabile 2
MRS soore improvement by testosterone, relative oo Leverity of symptoms at baseline.

12 manths, surgical menopause with bilateral oophorectomy or post hysterectomy with retained ovarian funcrlon and

3.5, Follow-up data (Cohort treated with testosterone therapy for
OVEr gne year)

We have collected follow-up data on 285 patients treated
for over one year {mean 28.1+10.4 months) with testosterone
implants. Mean testosterone implant dose was 1333+ 26,8 mg and
mean interval of insertion was 13.8+ 3.8 weeks, Although dosing is
individualized based on patient response, dose continued to corre-
late with weight (P<0.001). There have been no adverse effects on
blood sugar, insulin resistance, diabetes, or lipid profiles (data not
shown ).

4. Discussion

Testosterane therapy alone, delivered by subcutaneous implant
in adequate doses, was effective for the reliel of psychological,
somatic and urogenital symptoms in both pre-menopausal and
post-menopausal patients as measured by the sell-administered,
validated HROOL Menopause Rating Scale { MRS},

symptams of relative androgen deficiency may occur prior to
menapause, cessation of ovulation and reduction ofestradiol levels,
In cur study, one third of the patients were pre-menopausal, and
were successfully treated with continuous testosterone therapy.
We also demonstrated that testusterone alone relieves symptoms

in post-menopausal women,

- Our results showed that 2 Single serum measurement of testos- "'“.f-‘l|

terone was nol useful in the diagnosis of andragen deficiency.
Meither the incidence/severity of symptoms nor treatment effect
correlated with baseline free or total testosterdne leve Is, consistent
with previous studies | 18.19].

Severloy score of complaings at il Improvement tocal Improvement psychological Improvement somatic Improvement wogential
bascline range (mean) score mean {507 Score mean (50 soore mean (5D} score mean (583}
a-B711) L] 4.44 [ 1.88) 156 (1.24} 1.56(0.88) 133 (1.8
9-15{12.35) (4] 743357 278 {2.15) 237 (2.05) 22B{2.19)

16+ 24.44) 198 16.92 (5.70) 594 (3.50) 5.60(3.00) 438 {246)

hean (50 improvement in MRS scoee based on basebine severiny of
the symptoms, the greater the improvement in tokal, peychobopical,

symptoms (mild: 5-8; moderate 9-15; severe; 16+) for tota) and sub-scale calegaries. The more severe
sematic and uragenital stores.

* Only patents who completed all questions on both baseline and fotlow-up MRS questionnaires were [neluded In this analysis.
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In our clinical practice, we have found that heavier women
require higher doses of subcutaneous testosterone to relisve SYmp-
toms. In this study, patients with higher BMI presented with more
severe symptoms ol depressive mood (4), physical and mental
exhaustion (7) and joint and muscular discomfort {113, These
patients also reported greater improvement in physical fatigue and
mental exhaustion (7). The greater improvementin sympltoms may
be due ta the higher doses of testosterone prescribed in these heay-
ier patients, supporting weight-based dosing.

This study confirmed what prior studies have reported, that
testosterone effect is dose dependent [19,20]. Published data sup-
ports the safety and efficacy of the testosterone implant doses used
in this study [5-9]. Post-implant therapeutic serum testosterone
ranges, above endogenous levels, have been established in the ljt-
erature and previeusly duplicated in this clinical practice (data
not shown) [5-7]. In contrast, maintaining serum testosterane lev-
els within ranges for endogenous production in women has been
shown to be inadequate for therapeutic effect [21],

In line with previous studies [ 7] hat flashes, sweating, heart dis-
comfort, steep problems, depressive mood, irritability, and anxiety
all significantly improved on continuous, subcutaneous testos-
terone therapy. Physical fatizue as well as chronic joint and
muscular pain, also significantly improved on therapy. This was nat
surprising as testosterone is both anti-inflammatory and anabolic,

That may aiso explain the siatistically significant improvement in

Bladder problems, including bladeder incontinence (9], with contin-
uous lestosterone therapy. Memory and concentration improved
which is consistent with previous studies and testosterone's neuro-
protective eflfects [5.22]. As expected, sexual problems (desire,
activity, satislaction) improved with testosterone implant therapy.

A major weakness of the present study is the absence of 2 control
group receiving placebo implant, However, this was not approved
as a randomized controlled trial at the outset and a placebo contral
group was beyond the initial protocol purposes. This study is not a
classical clinical trial to prove the effect of the testosterone implant
where a comparison group would be essential, but rather a cohort
study utilizing patient reported outcomes to assess dymptoms and
te evaluate medical care intervention, i.e. changes related to hor-
maonetherapy. In this context, with the well-known reliability of the
MRS results published by other authors, the absence of a placebo
group does not invalidate the data nor allay the interpretation of
these results. Correlation of improvement in symptoms relative to
the dose of testosterone, even after adjustment for weight, argues
against placebo effect, Noteworthy is that 98% of patients returned

. for testosterone implant therapy when symptoms returned,

A possible explanation of the observed clinical improvement is
that testosterone acts directly via the androgen receptor to amelio-
rate androgen deficiency related symptoms. The other hormonal
path that may be involved is the aromatization of testasterone
to estradiol in estrogen dependent tissues such as brain, bone,
fat, muscle, cardiac, vascular and breast tissue. Adequate levels of
continuous testosterone, provided by the subcutaneous implant,
most likely protect against estrogen deficiency_thus explaining
why lestosterone alone is effective therapy in post-menopausal
atients. In our clinical practice (not included in this cohort of
300 patients), an aromatase inhibitor is used in combination with
testosterone when estrogen is contraindicated {i.e, breast cancer
survivors).

Testosterone therapy alone does not require endometrial pro-
tection [23,24] thus avoiding the adverse effects of synthetic
progestin therapy including the documented increase in breastcan-
cer [25]. Hormones delivered by the subcutaneous raute avaid the
enterohepatic circulation, bypass the liver, do not affect clotting
factors and do not increase the risk of thrombasis [268.27]. Also,
subculansous testosterone does not adversely alfect lipid profiles
|5.26]. Testosterone's lack of adverse, and possible protective effect

on breast tissue [9,28-30] is an additional benefit to be considerad
and is the endpoint of our 10-year prospective IRB approved study.

The Menopause Rating Scale {MRS) was a valuable tool in deter-
mining the beneficial effects of testosterone therapy in bath pre-
and posi-menopausal patients.

Although this study is short-term (first peller implant), in clin-
ical practice significant symptom control is maintained as long as
therapy is continued. All female patients are monitored as part
of an ongoing prospective study on testosterone pellet implants
and the incidence of breast cancer. No unexpected adverse drug
events have been reported in over 1200 women treated with over
7000-testosterane pellet implants in up to 5 years of therapy.

5. Conclusion

This study has shown for the first time that adequate doses of
cantinuous testosterone alone, delivered by subcutaneous implant,
was effective therapy for physical, psychological and urogenital
symptoms in both pre- and post-menopausal women, suggesting a
broader physiologic role for testosterone. Despite methodological
limitations, our clinical chservations along with existing data sup-
port the concept that testosterone administration improves quality
of life, Long-term follow up studies are needed to further document
the efficacy and safety of testosterone therapy in women.
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