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Late-Onset Hypogonadism
Kwang-Min Kim*

Department of Family Practice and Community Health, Ajou University School of Medicine, Suwon, Korea

The diagnosis of androgen deficiency should be made only in men with consistent symptoms and unequivocally low serum
testosterone levels. Low libido, erectile dysfunction and hot flushes, as well as less specific symptoms such as fatigue and
loss of vigor, irritability and depressed mood, poor concentration, reduced physical performance and sleep disturbance
were associated with low testosterone levels. For most symptoms, the average testosterone threshold corresponded to the
lower limit of the normal range for young men, i.e., approximately 300 ng/dL (10.4 nmol/L), with a greater likelihood of
having symptoms below this threshold than above it. Testosterone therapy for men with symptomatic androgen deficiency
induces and maintains secondary sex characteristics, and improves their sexual function, sense of well-being, muscle mass
and strength, and bone mineral density. When testosterone therapy is instituted, we suggest maintaining testosterone
levels during treatment in the mid-to-normal range with any of the approved formulations, chosen on the basis of the
patient’s preference, and with consideration of pharmacokinetics, treatment burden, and cost. Men receiving testosterone
therapy should be monitored using a standardized plan.
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Figure 1. Hypothalamic-pituitary-gonadal axis. CNS: central
nervous system, GnRH: gonadotropin-releasing hormone, LH:
luteinizing hormone, FSH: follicular-stimulating hormone, T:
testosterone.
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Figure 2. Longitudinal changes in testosterone in healthy older
men. From Araujo AB, et al. ] Clin Endocrinol Metab 2011;96: 3007-

19, with permission from the Endocrine Society."”
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Figure 3. Postulated relationship among androgen deficiency,
diabetes, insulin resistance, metabolic syndrome, and erectile
dysfunction. From Fernandez-Balsells MV, et al. ] Clin Endocrinol
Metab 2010;95:2560-75, with permission from the Endocrine
Society."”
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Table 1. Contraindications of testosterone replacement

Absolute
Prostatic cancer
Breast cancer
Relative
polycythemia
Obstructive benign prostatic hyperplasia
Untreated sleep apnea

Uncontrolled congestive heart failure

Society clinical practice guideline) of| A= A B A Eo| g o] ZA4¢
TR O H WE AL ) Lolo} oo, AR BF 14 ng
mL/y 27451 AL 2 1ol 04 ng/mL /] AH450] AL, A
A SRR oAk 7o) QLA BARY MR
(International Prostate Symptom Score, IPSS) =27} 19 o]Akel A
A 7E FHEoF i AAEE AAEATE A 7 Ft
o 218 94 75 hat AR B Aol 6 At 1
HA A=A HAL A HA B0 Y (prostate-specific antigen,

PSA), B84 8, @5 A A& HARSto{of gtk

4, FRAZEZAA 7

A7) B A A T2 $£XE FA5H,
G522 A 2 SAES SHAA F= Aotk |
AEAH 29 2447 7] 9] 3 (diurnal pattern)3-A| L} ] &
EXEHE 954 (pulses)& w7t o] B Qshrhal oh=
AL gict.

1) B+ 5o

Testosterone undecanoate (TU)+= E|AEAH Z9] BX3}
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"ot Jd) EF 5= 2-3417F Hlof] o] Fo] X1, 6-8X]7F ©]
Fole 5 A o2 Faglth I B2 TU+ 315 2-3
A4, 241 A Fof Hofof k. S Aol wheEh
oFA|of wh2t T Ho7h lon s G2 EF A9 ¢
R} Foho] 2 E ojoF gt

SECEN

25791 200-250 mg & S 2 T-enanthate & cypionate
= 5otz AAY B¢ T F A5 2-3497k2 AR A 4
oL R TEE S| A HH, tha FARIE A7
dAsA B2 A 2 o s A AasHA Ht 2y F2
T-enanthate | A 2 4] 1,000 mgS *|-, 1.57] 4 A& 371 Lo}
TR ARBRE A7 LA AR Bel B A3 9l
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3N F719 FAAAZE 2 H A o] J o] ARgo]
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£ o AHE AN Ao 2 FAukF S| E 27} (trochar)
U 7lE 2t (cannula) & ©]-&T Srsd] 7|2 S8 L
A B2 5290 0] 439 (implant) 2 2= 910} A1) ] oF 5960114
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o)1 914) i,
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NP

YA E-34d (bio-degradable) 2] T-microspheres 22 cyclodextrin
3 ASHAIAIZE AR o Uk EA|RE o] AlAl= 717 At
oA T Al oll= A s8R Yt

Folahe wlo] AR T2t o] A25AS et

6) GelAA|

(1) DHT gel: DHT gel2 3} 125-250 mg2] -8-(25-50
mg DHT/g) 0. 2 AR &= Jl=tl|, A2 4 @5 HAELEHE
$27]of| 3 =)= DHT 2o =23ttt

(2) 1% hydro-alcoholic T gel: ] 5-2] reservoirof| A] H|AEA
Bl 20| @02 = AJ7tol] AA 3 5] 28] =T, steady state
of =E3HA "ok A= A8 & 1A= 18-24A13F Fof I
oy, 7-14Y A= gel A-8 F-0f] QF=Z A1 9] steady state”} O]
ol A7 HEf. Fol gl B2 5 A8 0] o144 BB
Fgo] 9101, 10 g8] gel =] A] 100 mg®] HlAE AL 3
ol 2gtE|o] Jlom, @F HAELHES A 1/4 B =Y
%43 Sp220] 91 e DHT 212 6] ok A5t} 28
ol b= 5 ElLE e o] Aud 4= 3l
onz Ang Exshs Rofd= AT Heist Basi
GelF-2 711919 g &=l HA 2= 4 A Hof Ah=4

A& 73 gl

at
A

2
oY,
>
)

u)

HAZEE ARE AIARE 3 3-67ldof B9
SR E, A &85, N & B FAHE 52 1hofsth
o] F83lH HEo] HAELHE 7], JvEAT T2
2GR sutE A Sl 0] 54% o]FRl Bf-oll= SvtER
744 ol Hi7bA] 2| 2E FEshH, A4k

- =
3 UREES 5 Wk, gaE S0 A2

o
@
2
o,
iy
[

Db o

i
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Al A AR TS 2 AT EO] A AT '

Aol GATEE A5 5120 F EUEHAE ER3th

6. Waerl3t o)5i7t Wag AL

Ao mof|A FAHZEE N7 =5 H| 7] T} 2= E 8
oFehe A9 a4 AR ool Aol =g 1ef
sfok gk

1) @3 AHAd EARHPSA)7HHI AELHE A= 13
ool 1.4 ng/mL 23} 4] 57+t 7%

2) ARG XA EZ7F 2 o4 S 7901l 0.4 ng/
mLly E7HE A

3) AP A 4= % Z(digital prostate examination, DPE) ]| 4]
A=A o] Fao] A= 35

4) FA AP A FAHA] 4> (International Prostate Symptom

Score, IPSS)7} 197 ©]AFQ] A9

7. AA 2L AL

1) 5

S6A| EAF7E oF 2 Bt w23, HEE 9 7| oEzt
2, o8& gl 80 AE T4 WS oh 1d A Y
O FHAX(HHAIA, BER 23 W8, 775, 475
AL TR XA &Y, 2L A d, @3 AR F)
Al 19, A= A7 o] 9] 9] ol 22 ¢lieh St 3
HojlA A A2 & Zgtrha Frpgl ot 21 HEE social
performance”} O] 5 0w, W 2|7} BF 2] Z5}aL, M A4 ozt
o] ATt AL Fol AL glglon, 10d A giE
BT 5t &2 3 Fofl 1-23] == & ¢F uhAlkar sf
Fok Wl A @2 130/80 mm Hg, Wk 643] /8, A%
2176 em, A|F-2 75 kgo] ATk AlA| 7ol A Eo]ad2 §
Atk HAR A A HAEAEE 22 ng/mL, F-8] HAEA
B2 5.6 pg/mL, FA T2 Z3U/L, S| ZF 2RI 13.5 g/dL, &1}
E 58] 46.3%, PSA 0.65 ng/mLO| QT

Q

2) Aol Aok 7 2

(1) A= Nebido 100 mg sig intramuscular injection (IM)

(2) B3} 65 5 FA WA w27t BA| §h2 = 0]
QolAo, 9% 3 H%o] BAHFgC0], ALK % 7
23 o] of7t M E U 471 Foll= AFALE] 5 (social
performance) ¥ 59, 9] 27}, A4 A Ho] TH =S

o},
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3)3d
$378d71= 98, 7218, ZEA, U2 59 &
AA F/d, AsHAS -, 719G A8k A AA T 59
A A=A 4, 8820 AR B4 Fol UEh A E
BB EE FR7L RS QA ol5tR Dol A g wf A 2E A
PJPEP G 2E B3 o) &9 A, 4E57H 59
E Fo 127 o|f o] Zpo| & Kol A, 257 F7FE
gdstaats of 47114 o) A kol At 2ol 7h vreh:
7] i &, AAZ g2t HAM R FHIT 2R BFQ
W A7 o8 oAty ok 470 Y = Aol &gk 2k

olg =7 % 9tk

rl OIN

ih)
rit

2010 =0 vl & SHs] ol A LT F 2
shd T3t 2ok EAEH Y Y AdS 2 2Tt o 94X
ahe T4, AT Qe Aol F78A 1 Bk, 27
AAAR 7F AR e} o A

i

Skl FA]8F7] H18kaL, 43715, 7738 (sense of well-being),

g = WAA717] st S4do] L
378d7] AN S 2R A 2E g 514
A7H) S &2 {%/ﬂ Fo| A Y, 2) A=A 3
At EX == YA 2 52 TS 7] 39, 3) PSA
7} 4 ng/mL o], 4) ofZ2|7HA| u]=5<1Ql %, ) AP
ILAEFFAZIEY AFAL HE) oA ALE v
TA Z&Glo] PSAZF 3 ng/mL o]/l -, 6) SntEAR
°] 50% ©]4,7) ili‘:”x] A2 4l Uﬂaﬁ 3 —’F— H RS 5%, 8)

EARE NRT BSNE B
¥9le] meekt A BEE o

r—,'-]?i} \aqueg x]
H Aol whakA 3=

.ot

4G Ud AN EF HAELSHEY s

i

| W4 4= e OlEﬁ‘a‘ 737
*é%%il 971 RA, PSR 5o 4
THgE R, Z‘Za%}ﬂ,%i
ARG FAS sHEFY T HIE0H FE
ok $97d7) B SAEL AT ER AL
1 9] 9] 5}512] (2 300 ng/dL [10.4 nmol/L]) E.c}
Ho}p e A9of 22 whgich G A7 d 7 7E -
ANA YolA HAEAHE 2R X 2e SA4Y
A& 4 e, A B 7o) Bie 340 3%
Eo| HAEAHE £3= A FH S A=
FASE AS ERZ itk ojnf) A5 A EE HAES
HE BFao] TREE FAL HFolA|, datFof ok
A, AL, w2 5 ohgRt AAEe] A=t ol g Al & AR
LA AT 5w u]g, B3} RS 2HE 58 118
st 24 P art glom, AR5 AT SAE2 TIEA
245 Aol whah 2 27 AP 5o IS = e
Fapgof sl A 2 A8 3] ZhA| o] o] Foj A of g A o]t}

4o = o
)

Mo &)

gl.~

k&
flo
>

o?d
o

lo
o on o

gl mlor
N
S

208
mlm inj

do ko3 @

toh ORTs
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_|>i

vy
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i

ST FEEA A HAELE S AAS 477
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