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Testosterone Deficiency



“Testosterone deficiency (TD) is a clinical and 
biochemical syndrome characterized by a 

deficiency of testosterone, or testosterone action,

AND 

relevant symptoms and signs”



“.. may affect the function of multiple organ 
systems, and result in significant detriment in 
quality of life, including alterations in sexual 

function.”



Primary:

 Testicular problem leading to ↓ synthesis

 ↑ LH levels

 Various testicular causes

 Seen with ↑ age (mixed picture)





Secondary:

 ↓ LH to stimulate Leydig cells

 More common than primary

 Seen with obesity and type 2 DM

 Opioids, steroids, other medications

 Also with ↑ age (mixed picture)



 Estimates for prevalence vary

 Ranges from 2-12% of men over 40 / 50

 Increases with age

Tajar A, Forti G, O'Neill TW et al. J Clin Endocrinol Metab. 2010;95:1810-8.

Araujo AB, O'Donnell AB, Brambilla DJ, et al. J Clin Endocrinol Metab. 2004;89:5920-5926
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Adapted from Hackett et al (2017),1 Dohle et al (2017)4 and Khera et al (2016)

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.

Khera M et al. J Sex Med 2016;13:1787-1804. 



Prevalence Rates and Odds Ratios 

for Selected 

Co-Morbidities in Untreated Men ≥ 45 

Years

Mulligan T et al. Int J Clin Pract 60: 762-769 (2006)



Screening for TD

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523

AACE and ACE also advocate screening for TD.Garvey et al 2016
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Meta-analysis 

20 studies 1982-2005 Barnsley 

Study

n=355





T ↓

T ↓

T ↓

Lyon CJ et al. Endocrinol 144: 2195–2200 (2003), Trayhurn P et al. Br J Nutr 92: 347–355 (2004),

Eckel RH et al. Lancet 365: 1415–1428 (2005)

T ↓

T ↓

Visceral Fat: An Active Organ
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• Sexual 
dysfunction 
symptoms 
prominent

• Also:
• night sweats

• sleep 
disturbance

• other changes 
in mood

Signs and symptoms 
suggestive of TD



History taking

 Assess symptoms (also helps assess response to 

treatment)

 Other co-morbidities 

 Ask re wish to maintain fertility
◦ Replacement therapy likely to suppress 

spermatogenesis & reduce testicular volume



 Affect:
◦ Depression 

◦ Anxiety

◦ Irritability

◦ Reduced sense of general well-being

 Cognitive function:
◦ Impaired concentration

◦ Impaired verbal memory

◦ Impaired visual-spatial awareness



 Physical function:
◦ ↓ muscle strength

◦ ↓ physical co-ordination

◦ ↓ balance

 Sexual function:
◦ ↓ sexual desire

◦ ↓ nocturnal erections 

◦ ↓ erectile function

◦ ↓ ejaculatory & orgasmic function



If the answer is YES to question 

1 or 7, or at least three of the 

other questions:

Further evaluate for symptoms 

of hypogonadism & consider 

testing 



Measure testosterone – fasting sample, before 
11am

Need at least 2 results, preferably 4 weeks apart

If 1st low/borderline, repeat & measure LH +/-
FSH, plus SHBG to calculate free testosterone.

Check prolactin if T very low (<5.2nmol/L) & low 
LH/FSH

Clinical symptoms more closely related to free 
testosterone than total – need the SHBG

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



http://www.pctag.uk/



Vermeulen et al ,JCE & M² 1999 , vol 84 ² No 10



 BEWARE LABORATORY REFERENCES RANGES
◦ Vary considerably across the country

 Use “Action levels” instead



Example lab report 



 Total T level <8 nmol/L or free T <180 pmol/L
◦ Usually requires T Therapy

 Total T level >12 nmol/L  or free T >225 pmol/L
◦ Does not require T Therapy

 Total T 8-12 nmol/L  or free T 180-225 pmol/L
◦ May require a trial of T Therapy, minimum of 6 months

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



1) Lifestyle measures first
◦ Weight reduction

◦ Lifestyle modification

◦ Optimal management of co-morbidities

2) BUT: 
◦ Weight loss alone does not give the symptomatic 

benefit seen with adding testosterone therapy

3) THEREFORE:
◦ Guidance advises combination of both

1) Ng Tang Fui M, et al. Int J Obes 2017;41:420-426. 2) Ng Tang Fui M et al. BMC Medicine 2016;14:153.

3/Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



Medication review:
◦ Swap or stop medications if could be contributing



 Choice usually = gel vs injection

 No justification for selecting one over 
another except patient choice

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



 Daily, may need titrating

 Advantages:
◦ Fast onset

◦ Levels peak at 2-4 hours then 
gradually ↓

 Disadvantages: 
◦ Skin irritation

◦ Potential interpersonal transfer 

◦ Possible non-compliance long-
term



1. Short-acting:
◦ Usually 3-weekly

 Advantages:
◦ Low cost prescription (Sustanon)

◦ Short duration allows quick 
withdrawal

 Disadvantages:
◦ More injections (cost?)

◦ Fluctuation in T levels between 
injections



2. Long-acting:
◦ Every 10-14 weeks

 Advantages:
◦ Fewer injections – ↑ compliance 

◦ Maintains better steady state

 Disadvantages:
◦ Slower drug withdrawal

◦ Possible painful injection site (4ml, needs to 
be SLOW)



2. Long-acting:

◦ Aim for trough levels in the lower 1/3 of normal range

◦ Adjust dosing interval accordingly

Bayer PLC. Important safety information, guidance on the administration of Nebido (testosterone undecanoate). Available from 

https://www.medicines.org.uk/emc/product/3873/rmms



 Different symptoms improve at different 
rates
◦ Mental health improvements quite early
◦ Sexual desire within 6 weeks, erections 

maybe longer
◦ ↓fat mass, ↑lean mass: may take 12 months 

or more

 Should trial for MINIMUM 6 MONTHS
 Most commonly, lifelong therapy
◦ Studies: cessation → relapse & reversal of 

benefits within 6 mths

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



Main contraindications:

 Locally advanced/metastatic prostate cancer

 Male breast cancer

 Active desire to have children

 Haematocrit >54%

 Severe chronic heart failure (NYHA class IV)

 Past or present liver tumours

 Hypersensitivity to the active substance or any 
excipients  

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.

Bayer PLC. Important safety information, guidance on the administration of Nebido (testosterone undecanoate). Available from 

https://www.medicines.org.uk/emc/product/3873/rmms



◦ Polycythaemia 

◦Changes in mood, energy & sexual desire 

◦Acne

◦Gynaecomastia

◦ Sustained supraphysiological levels 
should be avoided

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



 Number of conflicting studies

 Thorough review published 2016:
◦ No significant association with CV events1

 Registry study, 2016, 23,900 person-months:
◦ No evidence of increased CV risk2

1. Onasanya O et al. Lancet Diab Endocrinol 2016;4:943–56 

2. Maggi M et al. Int J Clin Pract. 2016;70:843-852 



August 2015 study:

 Retrospective, 83,000 men >50y with low T



56% increase in 

survival rate

37% increase in 

survival rate

R Sharma et al , Eur heart ,Journal 

Aug 6 2015 





 Good evidence cited in guidelines for improvements in: 
◦ Sexual desire, activity, erections

◦ Waist circumference

◦ BMI

◦ Lean mass vs fat mass

◦ Insulin resistance

◦ Lipid profile

◦ BP

◦ Walking distances

◦ Bone mineral density

◦ Anaemia

◦ Lower urinary tract symptoms

◦ Depression scores

Hackett G et al. BSSM guidelines on adult testosterone deficiency: J Sex Med. 2017 ;14(12):1504-1523.



 T2DM registers from 7 UK practices

 Total T <12nmol/L , or free T < 250pmol/L

 Long-acting testosterone undecanoate 1,000 mg 
(Nebido):
◦ 30 week double-blind randomised vs placebo

◦ followed by 52 weeks of open-label use

Hackett G et al. J Sex Med 2014;11:840–856



Hackett G et al. J Sex Med 2014;11:840–856

WC-Waist circumference    TC – Total Cholesterol        EF –Erectile function    

AMS –Aging male study   HADS-D -Depression scale



HbA1
c
(%)

Weigh
t
(kg)

BMI
Kg/m
2

WC
(cm)

TC
mmol
/l

EF
(IIEF)

AMS
(pts)

HADS
-D

GEQ
(%
imp)

30 
weeks

-0.41 -0.7 -0.3 -2.5 -0.25 +3.0 -5.3 -1.01 46

P 
value

0.007 0.13 0.01 0.012 0.025 0.006 0.095 0.64 <0.0
01

82 
weeks

-0.87 -2.7 -1.00 -4.2 -0.19 +4.31
+9.57
PDE5I

-8.1 -2.18 67-
70

P 
value

0.009 0.016 0.019 <0.0
01

0.035 0.003 0.001 0.001 0.000
1

Hackett G et al. J Sex Med 2014;11:840–856



A. Normal T / untreated

B. Low T / untreated

C. Low T / treated

Hackett G et al. Int J Clin Pract. 2016;70(3):244-53



Class I: BMI 30–34.9; n = 214, mean age: 58.61 ± 8.04 years

Class II: BMI 35–39.9; n = 150, mean age: 60.35 ± 5.73 years

Class III: BMI ⩾ 40; n = 47, mean age: 60.51 ± 5.52 years



Saad Et al, Eur J Obesity 2016 Issue 40



Saad Et al, Eur J Obesity 2016 Issue 40
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SUPPORTING 

HEALTHCARE PROFESSIONALS 

WHO HAVE AN INTEREST IN 

MEN’S HEALTH ISSUES

www.restoretheman.co.uk





Hackett et al,J Sex Med 2017;14;1504-1523



Thank you




