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핵심 사항

• 진단, 치료, 잇점
• 생식관련 (Fertility)
• 전립선관련 (Prostate cancer, BPH)
• 심혈관계 영향 (Cardiovascular events)
• 비의도적 약물전파 (Transference)
• 추적관찰 (how: cessation, monitoring)



Prevalence of T def

Harman et al. J Clin Endocrinol Metab 2001; 86: 724

*FAI = 100x (Total T/SHBG)
Range: 30-150

T<325

★50대 15~16% 
★60대 19~20%

※ Ref
AUA: 300 ng/dl

ISSM: 346
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Panel discussion: Diagnosis
• The diagnosis of testosterone deficiency must include the 

presence of symptoms and/or signs associated with low 
testosterone in combination with documented low total 
testosterone levels. (Grade B)

• Making a diagnosis of testosterone deficiency in the absence of 
signs and/or symptoms increases the likelihood of making a false 
diagnosis and reduces the potential benefit of testosterone 
therapy.  

• Clinicians should refrain from measuring testosterone levels in 
patients who are asymptomatic.



American Association of 
Clinical Endocrinologists

British
Society for Sexual Medicine

International Society for the Study 
of the Aging Male

BJU Int 2019; 124: 722–729



Adjunctive Testings

BJU Int 2019; 124: 722–729



남성갱년기 진단, 치료 적응증
AUA, EAU, ISSM

• 남성호르몬 치료는 언제 하는 것인가?
 증상이 있는 T<300~350
 증상이 있는 T>300 도 3~6개월간 시도해 볼 수 있다.

• 남성호르몬 검사시 고려해야 할 추가검사?
• Hb/Hct  필수검사  낮다면 Anemia study (소화기, 혈액내과 의뢰)
• 50% 이상이라면 호르몬보충 못함
• LH, FSH: T가 낮게 나오면 검사  if low LH, FSH, check prolactin

 if high LH, FSH, check Karyotype
• Brain MRI  prolactin이 높을 때
• HbA1c  당뇨상병 (의증) 넣고.
• 골밀도검사 Osteoporosis 의증상병 넣고 1년에 1회 보험.
• Lipid profile  Total chol. LDL, HDL, TG (4종을 하면 삭감, 2종 추천함)
• PSA (40세 이상)



When T should be measured? (Grade B)

• Unexplained anemia
• Bone density loss
• Diabetes
• Chemotherapy (직장/대장 암 등)
• Testicular radiation Tx (직장/대장 암 등)
• HIV
• Chronic narcotic use
• Infertility
• Steroid use (류마티스, 신장, 신경외과 등)

※ 다음을 알게 되었을 때 환자 동의하에 검사



Beneficials and safety of TTh

DS Lee and HJ Park. WJMH 2020



Beneficials of TTh

DS Lee and HJ Park. WJMH 2020



생식 (Fertility)



Counseling

• Long-term impact of exogenous 
testosterone on spermatogenesis should 
be discussed with patients who are 
interested in future fertility. (Grade A)

• TRT  LH↓, FSH↓ by negative feedback 
 endogenous T↓, Spermatogenesis↓



Spermatogenesis

• The vast majority of healthy men with 
normal testosterone levels will recover 
sperm production after cessation of 
exogenous testosterone.

• 67% within 6 months, 90% within 12 
months, 96% within 16 months, and 
100% within 24 months

Bachman  et al. J Gerontol A Biol Sci Med Sci 2014; 69: 725
Samplaski et al. Fertil Steril 2014; 101: 64 



T with hCG, SERM, AI (Grade C)

• Aromatase Inhibitor to low T/E ratio
 improve T/E and semen parameters (debates)

 AIs can significantly suppress E2, which is essential in maintaining bone density.

• hCG to hypogonadotrophic hypogonadism
 Serum T↑, intratesticular T↑and preserve spermatogenesis

 Good to facilitate recovery of spermatogenesis prior use of exo. T and or 
anabolic steroid abuse

• SERM (e.g. Clomiphen)

 oral agent; E2 feedback blocking  LH↑ T↑

 Sperm concentration was maintained (comparable to placebo) for males 
treated with the SERMs, but was significantly decreased for males on exogenous 
testosterone



hCG, SERM, AI

• SERM (Not FDA-approved for use in males)

 Clomiphen citrate (50mg qd daily or with drug holiday), Tamoxifen

• AI (Not FDA-approved for use in males)

 Anastrozole

• hCG (FDA approved for use in males with hypogonadotropic hypogonadism and pediatric 

patients with cryptorchidism)

 500-4000 IU units SQ or IM 2-3 times per week 



전립선



Testosterone and Prostate cancer

• Charles Huggins 
(1901~1997)

• 1941 report
- P-ca is activated by testosterone 
injection.

• 1966 Nobel Prize
• High T maybe 

aggravate P-ca
• Low T maybe 

protective against P-ca



Serum phosphatase in P-ca

Orchiectomy Orchiectomy

Estrogen Androgen



Testosterone and Prostate cancer

• There is no evidence 
that high T levels 
contribute to increased
PCa risk

• Low T levels are not 
protective. 

• The important exception 
is androgen-deprived 
men!



Traditional myths

• P-ca caused by androgen

• Low T is protective against P-ca

• High T causes rapid P-ca growth

Morgentaler, Abraham “Testosterone and Prostate Cancer: Is There a Link?” March 16, 2017. 
Accessed Mar 2019. https://grandroundsinurology.com/testosterone-prostate-cancer-link

Wrong!

Wrong! But androgen deprivation suppress P-ca

May be Wrong! But we need more information



Serum T and Prostate volume

Marberger et al. J Clin Endocrinol Metab 2006;91:1323–8.



Saturation model 
by Abraham Morgentaler 

Morgentaler et al. Eur Urol 2009;55:310



Saturation point

Rastrelli  et al. J Sex Med 2013;10:2518



T Tx vs. Prostate cancer



Meta-analysis from 13 RCTs

Bachman  et al. J Gerontol A Biol Sci Med Sci 2014; 69: 725 



T Tx. in men with Hx. of P-ca

Khera et al. Eur Urol. 2014;65(1):115-23.





Prostate cancer
• Absence of evidence linking testosterone 

therapy to the development of prostate 
cancer (Grade B)

• Patients with testosterone deficiency and 
a history of prostate cancer should be 
informed that there is inadequate 
evidence to quantify the risk-benefit ratio 
of testosterone therapy. (Expert Opinion)



Cardiovascular events



Results from JAMA (2013)
• 8709 with T<300 : 결론  TRT가 심혈관 mortality 높인다
• Methods and Results
• F/U after coronary angiography (m 531days)
• 7486 no TRT (real event 21.2%)
• 1223 TRT (real event 10.1%)

• Criticism (Bias): 후향적 연구; 실제 event는 TRT group에서
훨씬 낮은데 통계로 장난쳤다 (50개의 confounding 
factor); TRT 직전에 발생한 MI는 no TRT group 으로 했어
야 함; 표본집단이 모집단을 반영하기 어렵다 (veterans 
affair system에서만 모집)

Vigen et al. JAMA. 2013;310(17):1829-1836



Morgentaler et al. JAMA. 2014;311(9):961-962



Laughlin et al. J Clin Endocrinol Metab. 2008 Jan;93(1):68-75





Morgentaler et al. J Sex Med 2014;11:624–629



Corona et al. Expert Opin Drug Saf. 2014 Oct;13(10):1327-51



Thrombolic, Cardiovascular

• No definitive evidence linking testosterone 
therapy to a higher incidence of veno-
thrombolic events. (Grade C)

• It cannot be stated definitively whether 
testosterone therapy increases or decreases 
the risk of cardiovascular events  (Grade B)



TRT to the Pts with 
cardiovascular events

• Avoid TRT within recent 3~6 months 
(Expert opinion)



Life-style modification (Grade B)

• T level ↑and T-related symptom↓
Losing weight, recommended range,
increasing physical activity



비의도적 약물전파
(Transference)



Risk of Transference (gel/creams)

• Consider and discuss (Grade A)

• Child and woman

• Wash hands after applying

• Residual T on laundered clothing (13% of 
dose) 



치료의 조지중단



• Cessation of TRT three to six months after 
commencement of treatment in patients 
who fail to achieve symptom or sign 
improvement. 



모니터링



Target T level

• Middle tertile of the normal reference 
range (Grade C): 450~600ng/dL

• If injection Tx  centre point of inj.

• Achieving testosterone levels in this 
window should ameliorate any symptoms 
that are genuinely associated with 
testosterone deficiency.



T initial dosing monitoring



T initial dose monitoring



Testosterone gel



Testosterone solution



Testosterone patch



Andriol 
(oral testosterone undecanoate) 



Sex Med 2015;3:263–73

J Urol 2008;180:2307-13
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