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Hypogonadism

Symtom och tecken pa
otillracklig androgen effekt

» Lagt testosteron + symtom



Tecken och symtom forenliga med
testosteronbrist hos den vuxne mannen

aspermia= avsaknad av ejakulat
Minskad sexuell drive och aktivitet
Ommande brést och gynekomasti

Minskad sekundar beharing (axiller, pubis)
minskad skaggvaxt

Sma eller krympande testiklar (<5mL)
Infertilitet

Minskad kroppslangd, lag trauma frakturer,
lag BMD (ben mineral halt)

Blodvallningar och svettning



Accoclerade symtom hypogonadism

Minskad psykisk energi forlust av motivation
och initiativkraft, minskad sjalvkansla och
aggressivitet - irritabilitet

Kansla av nedstamdhet, dysthymi
Forsamrad koncentrationsférmaga och minne
Somnsvarigheter, 6kat smnbehov

Mild anemi (normokrom, normocytar — inom
kvinnliga ref omradet

Okad kroppsfettmassa, Okat BMI
Minskad psykisk och fysisk arbetsférmaga



Sven 61 ar

Kontaktorsak via VC (0804); nedsatt libido.

Gift. Icke rokare. 21 vasalopp

Tid sjukdomar; vas frisk. Utredd med 24 timmars bltr
matning, ua

-"Sallan lust”, har ocksa noterat att skaggvaxten avtagit.
Mer orolig sOmn nu &n tidigare. Sista aret lagt pa sig ca
7 kg. Enligt medfoljande hustru mer "stubin” nu an
tidigare



Sven 61 ar (I1)

o At: Latt overviktig, viss lipomasti/gynekomasti
 Yitre genitalia; testikelvolym ca 12 ml nagot mjuka.

Kem lab: Hb 146, B-glukos 5.0 LH 8.8 Testosteron 13
PSA 1.8

Atg ?



Sven 61 ar (1)

Aterbestk 0809. Hustru samt patient nojd
Behover inga PD-5 hammare
Kem lab: Hb 148, LH 1.3 Testosteron 21 PSA 1.6



S-testosteron
e > 15 nmol/L sannolikt normalt
» 8-15 nmol/l grazon

e < 8 nmol/L sannolikt brist



Tolkning av Testosteron

T 16st bundet till
albumin

38% 2%

Fritt T
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BIOTILLGANGLIGT TESTOSTERON =
Albumin-bundet T + Free T



Presentatör
Presentationsanteckningar
In the blood, 98% of testosterone is bound to transport proteins, and only 2% is free and hence biologically active.

Approximately 60% of the circulating testosterone is bound with high affinity to the globulin sex hormone binding globulin (SHBG), and 38% is loosely bound and transported by albumin. SHBG shows a higher affinity for testosterone than estradiol. Thus, increased production of SHBG by the liver causes a shift in the ratio of testosterone to estradiol by reducing the amount of free testosterone.1 

Since androgens reduce SHBG production, men have lower serum concentrations of SHBG than women. However, SHBG may be raised in men with testosterone deficiency. Other factors that influence SHBG production include: oestrogen intake, growth hormone deficiency, cirrhosis, ageing, thyrotoxicosis, antiepileptic drugs (increase SHBG production); being overweight, hypothyroidism, hyperinsulinism (decrease SHBG production). 1

Several lines of evidence suggest that not only free testosterone, but also albumin-bound testosterone is available to the target tissues, in case of an increased need for testosterone. Therefore, the non-SHBG-bound testosterone is called ‘bioavailable testosterone’ (i.e. bioavailable = free + albumin-bound).

Free testosterone mediates androgenic effects, which are exerted at target organs via stimulation of the androgen receptor (a member of the superfamily of nuclear receptors). 

The actions of testosterone are also mediated through conversion to active metabolites such as dihydrotestosterone (DHT) and estradiol.1

1. Jöckenhovel F. Male Hypogonadism. UNI-MED, Bremen;2004.




SHBG hoga och laga nivaer kan vara av klinisk
relevans sérskilt om T i grazonen

Okar av: Minskar av:
Ostrogen Overvikt

Alder Androgener
Diabetes Glukokortikoider
Hypogonadism Myxodem
Levercirros Hyperinsulinemi
Antiepileptika Nefrotiskt syndrom

Hog halt fytoostrogener i
kosten

Fiberrik foda



Totalt testosteron nmol/L

15 ‘ v
Libidoforlust p<0.001 84
Vitalitetsforlust p<0.001

12
Fetma p<0.001 65

10 ;

Depressionssymtom p=0.001
Somnstorningar p=0.004
Koncentrationssvarigheter
Typ 2 diabetes
8
Flush
= Erectil dysfunktion
0O —

Zitzmann M et al. JCEM 2006;91:4335-4343



Age < 50y, N = 869

Age 50+ y, N = 608

58.8

Symptoms present

18.8

Low free T

Low total T

Symptoms present

Low free T

37.7

Low total T

Araujo et al. JCEM 2007; 92:4241-4247




Probability of AD (%)

Prevalensen hypogonadism
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Incidensen hypogonadism hos obesa typ 2
diabetiker

Testosteron+ADAM score
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Diabetes Care, Volume 30, number 4, April 2007



Total Testosterone in nmol/l

Testosteron och midjematt

—_ — - Reference range

<94 94 -101.9 2102
Midjematt (cm)

Svartberg et al. Eur J Epidemiol 2004; 19: 657-663



Hypogonadism-mortalitet

1.0 — Men With a Normal
Testosterone Level (n=452)
! ‘\_L = [en With an Equivocal
LI_ LLl Testosterone Level (n=240)
0.9 +_L,| — Men With a Low
L'_‘L:\‘I Testosterone Level (n=166)
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Kaplan-Meier survival curves for 3 testosterone level groups. Men with low and
equivocal testosterone levels had a significantly shorter survival than men with
normal testosterone levels (log-rank test; y2/2=14.4, P=.001)

Molly M Shore et al Arch Intern Med 2006;



Cognitive Performance (£ score)

Testosteron och hjarnan

n=407
50-91 ar

Verbal Memory  Visual Memory
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Ann N Y Acad Sci. 2005 Dec;1055:80-92.
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Viist circumference {cms)

(B) 1.04-
1.031
1.021

1.01+

VWaist/hip ratio

1.001

0.994

Figure 2 Effect of testosterone replacement compared to placebo
on (A) waist circumference and (B) waisthip ratio (mean+s.em.)
*P=0.03, **P=0.01 vs placebo.

European Journal of Endocrinology (2006) 154 899-906

Placebo

Placeba

Testosteron och diabetes

Testosterone

ik

Testosterone

n=24

BMI 33
HbA1c=7,28
TT=8-12

(A) g
g
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HOMA index

1.7
767
7.51
7.4
7.31
7.21
717
7.07
.91

HbA1C (%)

6.8

Placebo

Testosterone

Placebo

Testosterone

Figure 1 Effect of testosterone replacement compared to placebo
on (A) HOMA index and (B) HbA1c. White, baseline; black, after 3
months of treatment (mean+s.em.) *P=0.02, *P=0.03.



Testosteron och myter

o Aggressivitet

el o O
» Prostata cancer £ * RS

e Arterioskleros



http://images.google.se/imgres?imgurl=http://upload.wikimedia.org/wikipedia/en/thumb/0/0f/Prostatehistopath.jpg/500px-Prostatehistopath.jpg&imgrefurl=http://feedbus.com/wikis/wikipedia.php%3Ftitle%3DProstate_cancer&h=364&w=500&sz=89&hl=sv&start=7&tbnid=WvwT0V-u1mHD4M:&tbnh=95&tbnw=130&prev=/images%3Fq%3Dprostate%2Bcancer%26svnum%3D10%26hl%3Dsv%26rls%3DGGLJ,GGLJ:2006-28,GGLJ:sv%26sa%3DN

Alder och testosteronbehandling

 Testosterone Therapy in Adult Men with
Androgen Deficiency Syndromes: An
Endocrine Society Clinical Practice Guideline
(2006):
— We recommend against a general clinical policy of

offering testosterone therapy to all older men with low
testosterone levels.

— We suggest that clinicians consider offering
testosterone therapy on an individualized basis to
older men with consistently low testosterone levels on
more than one occasion and significant symptoms of
androgen deficiency, after appropriate discussion of
the uncertainties of the risks and benefits of
testosterone therapy in older men.



Den muskelanabola
effekten av testosteron
andras inte

med stigande alder



Man kan tillfora testosteron pa olika satt

Langverkande inj.

Plaster
Gel 3 varianter

1940 1954 1977 1992 1995 1998 2002 2004 2004



Summering

Testosteronnivaerna sjunker med stigande alder — stor spridning.
Ca 5-10 % friska >50 har laga nivaer, BMI 6kning, co-morbiditet och
vissa lakemedel Okar risken 20-30% i hela populationen man over
60 ar

Behandling med testosteron ar enkel
Diagnostiken ar svar i brist pa klara indikatorer och granser
Alder ingen kontraindikation men ej heller indikation

Behandlingsmal — mitt normala nivaer, effekt pa subjektiva och
objektiva symtom

Monitorering -Hb, EVF och prostata
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