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CLINICAL RESEARCH ARTICLE

A Perspective on Middle-Aged and Older Men
With Functional Hypogonadism: Focus on
Holistic Management

Mathis Grossmann®* and Alvin M. Matsumoto®*

"Department of Medicine, Austin Health, University of Melbourne, Heidelberg, Victoria 3081, Australia;
“Endocrine Unit, Austin Health, Heidelberg, Victoria 3052, Australia; *Division of Gerontology and Geriatric
Medicine, Department of Medicine, University of Washington School of Medicine, Seattle, Washington
98195; and “Geriatric Research, Education and Clinical Center, Seattle, Washington 98108

«Functional hypogonadism (also referred to as late-onset, age-related or adult-onset
hypogonadism) is defined as the coexistence of androgen deficiency-like features and
low serum T concentrations occurring in the absence of both intrinsic structural
hypothalamic-pituitary-testis (HPT) axis pathology and of specific pathologic conditions

suppressing the HPT axis (such as microprolactinoma, endogenous Cushing syndrome) in
middle-aged or older men (2 50 years)»

«The community prevalence estimates of potentially functional hypogonadism in middle-
aged and older men vary from 2.1% to 12.3%».
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FUNCTIONAL HYPOGONADISM (or LOH

Symtoms and Signs

TABLE 1 Symptoms and signs that may be associated with
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Symptoms and signs
suggestive of hypogonadism

Tdantifu ~rn marhiditiac (o o Ahacite

Society, year Target

American Urological Association, 2018° n the middle tertile of the normal
reference range (15.6-20.8 nrmolFL;
450600 ng.fdL)

British Society for Sexual Madicine, 20177 In the mid to upper range for
healthy young men (13-30 nmoal/L;
433-B45 ng/dL)

Canadian Medical Association, 2015° n the mid-normal range for healthy
young men (14-175 nmol/1L
404-505 ngdL]

Endocrine Society, 20187 In the mid-normal range for healthy
young men {9.2-31.8 nmol /L;
264-716 ng/dL}

Endocrine Society of Australia, 2016 n the lower part of the reference
imterval for esgonadal men (not

European Academy of Andrology, 2020 In the mid-normal range for young men
(9.6-30 nmol/L; 280-B73 ng/dL)

men (9.56-30

nmad/L; 280-B73 mg/dL)

International Consultation for Sexual Medicine, Mot reported
20194

International Socety for the Study of Aging Male, n the normal range (not reported)
2015+

| TRT trial |




UNCTIONAL HYPOGONADISM (or LOH
Terapia

Formulation

Testosterone gel
2%

Testosterone
solution 2%

Intramuscular

Testosterone
cypionate

Testosterone
enanthate

Testosterone
propionate

Testosterone
ester
combinations

Testosterone

undecanoate

Delivery
system

Pump

Injection

Injection

Injection

Injection

Injection

Doses

10 mg/actuation;
23 mg/actuation

30 mg factuation

Vial 100 mg/mL; vial
200 mgfmL

Vial 100 mg/mL vial
200 mg/mL; vial
250 mg/ml

Vial 100 mg/mL

Vial 250 mg/mL

Wial 1000 mg /4 mL;
vial 750 mg/3 ml

Starting doses

4 actuations/d (for

10 mg pumpl; 1
actuation/d (for
23 mg pump)

1 actuation for each

axilla

1 vial 100 mg/whkaor 1

vial 200 mg/2 wk

1 vial every 2 or 3 wk

i vial every 3-5d

1 vial every 3 wk

1 vial 1000 mg at
weeks 0,6 and
every 10to 14 wk; 1
vial 750 mg at weeks
0, 4 and every 10 wk

Abbreviations: HPG, hypothalamic-pituitary-gonadal axis; N5, not specified.

Application site

Shoulders, upper
arms or thighs

Axilla

Gluteal muscle or
lateral upper thigh

Gluteal muscle or
lateral upper thigh

Gluteal muscle or
lateral upper thigh

Gluteal muscle or
lateral upper thigh

Gluteal muscle

Doserange

10-70 mg daily
(for 10 mg
pump); 23 to
&9 mg daily
(for 23 mg
pump)

30-120 mg daily

50-200 mg
every 7Jorld d

100-300 mg
every 2 ar
3wk

1000 mg;
750mg

Advantages

Self-administration;
quick reversal;
less serum
testosterone lewvel
fluctuation

Quick reversal;
good skin
tolerability

Affordable cost;
short acting
that allows drug
withdrawal in case
of side effects

Affordable cost;
short acting
that allows drug
withdrawal in case

of side effects

Affordable cost;
short acting
that allows drug
withdrawal in case
of side effects

Affordable cost;
short acting
that allows drug
withdrawal in case

Steady-state serum
testosterone
levels without
fluctuation, few

injections/year

Disadvantages

Daily administration;
skin irritaticn;
second transfer

Suboptimal response;
secondary transfer

Multiple injections;
fluctuation in serum
testosterone levels

Multiple injections;
fluctuation in serum

testosterone levels

Multiple injections;
fluctuation in serum
testosterone levels

Multiple injections;
fluctuation in serum
testosterone levels

Intramuscular
injection; high cost,
long acting that
cannot allow drug

withdrawal in case of

side effects

Testosterone levels
monitoring

14 d after initiation,
2-4 h after
actuation

14 d after initiation,
2 to 8 h after dose
application

1 wk after injection

1 wk after injection

Prior to each
subsequent
injection
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Organic
+ Pituitary/hypothalamic tumor,
trauma, surgery, disease
» Stalk section or disease
* Hypopituitarism
* Hemochromatosis
+ Kallmann syndrome, IHH

Functional
* Opioids
* Glucocorticoid excess”
= Hyperprolactinemia
» Chronic illness*, wasting
[ n failyre
= Malnutrition, obesity/T2DM
XCESSIVE EXEICISE
* Androgens, progestins,
estrogens, GnRH agonists
+ Older age (with comorbidities)*

* Combined 1° and 2°

(b)

Organic
» Klinefelter syndrome
* Cryptorchidism, anorchia
* Myotonic dystrophy
* |rradiation, chemotherapy
¢ Castration, trauma
* Orchitis
» Advanced age*
Functional
» Ketoconazole
e Chronic illness™*
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IS LOH A METABOLIC DISEASE?
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IS LOH A METABOLIC DISEASE?

OBESITY
Rec
DO
Hypothalamus-Pituitary
o - ”

Leptin :
Satiet
Resistance Y
5: f Leptin Ii?a(::e
f Estradiol
? Adipose Tissue
: Accumulation

s r "'he

: \ '
: N\ 7rrr ‘/
Aromatase #---==-=======ncssmmnnen. gt
f ; T g s .
( Testes
i ses
\ Testosterone /
\ HYPOGONADISM «




OBESITY AND HYPOGONADISM

Table Il Characteristics of the studies about MOSH and associated traits included in meta-analyses and in the
descriptive review.

Author (year) Country  Criteria n Age (years) BMI MOSH Follow-up  Q-Index

for MOSH kg/m? months
(kg/m’) Before After ( )

surgery  surgery

Calderonetdl. (2014)  Spain |TTand/orFT 35 39+9 472+77  25/35 0/25 12+6 8
Calderonetdl. (2016)  Spain |TTand/orFT 100 40+ 10 467+69  45/100  NA NA 8
Mihalca et al. (2014) Romania  |TT 28 43+10 500111 16/28 3/16 6 8
Mora et al. (2013) Spain ITT 39 44+10 469+78  28/39 4/28 12 8
Pellitero et al. (2012)  Spain |TTand/orFT 33 41 +10 50361 27/33 5/27 12 8
Samavatetdl. (2014)  ltaly ITT 83 42411 467+69  68/83 NA 6 8
Woodard etal. (2012)  US T 64 48+ 10 482+ 120 33/64 6/33 12 8

Data are means + SD or counts. FT, free testosterone; TT, total testosterone; MOSH, male obesity-associated secondary hypogonadism.




DIABETES AND HYPOGONADISM

(Prevalence)
43% of T2D patients

Type 1 diabetes (n = 69)  All type 2 diabetes (n = 574) Type 2 diabetes follow-up (n = 262)

Lov. ™7 (<10 nmol/liter) (%) 7%

mrfrTMAIArammysapEINeInaor , RV v , NV va
Low cFT (<0.23 wmol/liter) (%) 20% 57 % 60%
Age (yr) 45 -1 65 + 1 65 * 1
Duration of d'.w tes (1 (1 55) 10 (0.1-44) 9.5(1-33)
BMI (kg/m?) 27 £ 1 30+ 1 30+ 1
HbA, . (%) 80+ )7 ~5x0.1 7.6 £ 0.1
Fasting gluco - 110 1 2ar) 125\, -zv 25 (2.3-24) 8.6 (2.6-22)
Antihypertensive th~*apy (%) 36% 8U% 78%
RAS blockade (°*) E - 70% 68%
BloGu pressur. v r |3 130/73 *43/78 142/79
hs-CRP (IU/ml) 1.5(0.2-11.5) 3.0(0.2-192) 2.9(0.2-58)
Lipid-lowering ' erapy (%) 28% 62% 60%
Trigiycerides (.., 0 it 1 PIE D 7.7 +0.1 1.7 + 0.1
Total cholesterol (= ol/liter) 4.8 + 0.1 43+ 0.1 45+ 0.1
HDL cholestero! ‘mmol/liter) 1.7« 4 .3 +0.1 1.4 £ 0.1
Chruic kidne, w scas: %0) 42 /o 44% 45%
Macrovascular dise~_ (%) 16% 42% 40%

- Age 280 or older: €




IS TRT AN EFFECTIVE THERAPY FOR
TREATING METABOLIC DISTURBANCES



4.3.2 | Evidence

The metabolic effects of TRT im men with T2Z2DMM and MetS are con- ’ R
flicting. COnly few placebo-controlled RCTs specifically investigated Esp
metabolic ocoutcomes as primary endpoint of TRT in these populations.

The TIMES-2, the largest study on T20M or MetS subjects (n= Z20],
was unable to document a significant reduction in haemoglobin A

(HbA, ) concentrations or BMI after 26 weeks of T gel 1%, although

some improvement in the homeostatic model assessment of insulin
resistance (HOMA-IR) was observed.®! The largest RCT conducted ex-
Clusively in 199 men with T2DM was the BLAST stud‘,.r.'f":" Long-acting

REVIE injectable TU for 30 weeks resulted in significant improvement of

HbA,_concentrations, particularly in poorly controlled men (baseline
HI::AH = 58 mmol/mol; 7.5%). Waist circumference decreased with-
EU ' out any modification of BMI.%% In contrast, Gianatti et al®® did not ob-

in"ul'E serve any improvement in HbA,_concentrations or HOMA-IR index

hypt

Endor long-acting injectable TU when compared to placebo. Uncontrolled

in 88 men with T2DM, despite an improvement of body composition

(reduction of fat mass and increase in lean mass), after 40 weeks of

registry studies suggest that TU treatment may improwve glycometa-

Gd-47F

bolic controls in men with T2DM and MetS up to 8 years and pre-

vents pre-diabetes progression tolT2DM in men with hypugﬂnadism.'ﬁa
The unconfirmed results of these studies have important limitations as
mentioned earlier and cannot therefore be accepted as generalizable

evidence. The effects of TRT on other parameters of MetS such as lipid

profile and blood pressure are inconsistent.
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4. Comprehensive Medical
Evaluation and Assessment of
Comorbidities: Standards of
Medical Care in Diabetes—2022

Low Testosterone in Men

Recommendation
4.11 In men with diabetes who have

symptoms or signs of hypogo-
nadism, such as decreased sex-
ual desire (libido) or activity, or
erectile  dysfunction, consider
screening with a morning serum
testosterone level. B

AMERICAN DIABETES ASSOCIATION

TANDARDS CF —
MEDIC A_L (J ARE In addition to treatment of hypogonad-

i ism if present, treatments for erectile dys-
Ij_‘\ D e g_-nﬁm E‘D WQ 2, function may include phosphodiesterase
type 5 inhibitors, intracorporeal or intra-
urethral prostaglandins, vacuum devices,
or penile prostheses. As with DPN treat-
ments, these interventions do not change
the underlying pathology and natural his-
ytory of the disease process but may
improve the patient’s quality of life.

~_American
betes
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E. DISFUNZIONE ERETTILE

La disfunzione erettile (DE) ha un valore predittivo per evento cardiovascolare (CV) uguale o
maggiore di altri fattori di rischio tradizionali quali la familiarita per cardiopatia ischemica, il
fumo di sigaretta o la dislipidemia. A

La valutazione della DE deve includere il suo grado di severita dal momento che questa si as-
socia a maggior rischio di eventi CV maggiori, all’estensione della cardiopatia ischemica e al

rischio di arteriopatia obliterante. a’

Ea presenza al BE I"IEI alaEeEe EIPO 2 va rlcercaEa gia a||a alagnom e pol rlva|uEEEa una vo|Ea I an-

no. Nel diabete tipo 1 la DE va ricercata in presenza di una lunga durata di malattia (>10 anni)
o di complicanze croniche, in particolare neuropatia e vasculopatia.

La presenza di DE impone la necessita di instaurare un percorso diagnostico composto da:

. Anamnesi;

o Obiettivita;

. Esami di laboratorio specifici (testosterone totale, SHBG, prolattina, TSH, PSA).

. La valutazione dell’'ecodoppler penieno eseguita in condizioni di flaccidita e/o dopo

stimolo con prostaglandina E1 (PGE1) puo essere di aiuto per identificare pazienti a piu alto
rischio cardiovascolare.

Non sono in genere necessarie altre indagini a meno che non si preveda la necessita di interve-
nire chirurgicamente.

In presenza di ipogonadismo (livelli di testosterone totale < 3.5 ng/ml o 12 nmol/L o testoste-
rone libero calcolato < 225 pmol/L), una volta confermato anche eseguendo un dosaggio di
LH, é necessario instaurare un terapia sostituiva a base di testosterone, se non sono presenti
controindicazioni.

Il trattamento medico prevede l'utilizzo dei farmaci inibitori della PDE-5 (sildenafil, vardenafil,
tadalafil, avanafil) tenendo in considerazione le specifiche caratteristiche farmacocinetiche, le
esigenze della coppia e la presenza di farmaci e patologie associate.

Il calo ponderale, I'attivita fisica ed il miglioramento del controllo glicemico possono essere
d’aiuto.
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