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Criteria for type 2 diabetes and metabolic syndrome
Type 2 diabetes diagnosis was defined as FPG level  7.0 mmol/L on two occasions, or,
random glucose level  11.1 mmol/L and symptoms of type 2 diabetes (polyuria, polydipsia,
polyphagia, with or without weight loss) or previously diagnosed type 2 diabetes (1). MetS was
defined as central obesity (waist circumference  94 cm for Europid men [with ethnicity-specific
values for other groups]) and any two of the following: triglyceride (TG) level  1.7 mmol/L or
specific treatment for this lipid abnormality; HDL-cholesterol <1.03 mmol/L, or specific
treatment for this lipid abnormality; hypertension (systolic blood pressure [BP]  130 mmHg or
diastolic BP  85 mmHg or treatment of previously diagnosed hypertension); FPG  5.6 mmol/L,
or previously diagnosed type 2 diabetes (2).
 
Laboratory methods
Lipoprotein a (LpA) was measured by immunoturbidometric assay. Total cholesterol, LDL-
cholesterol and HDL-cholesterol were measured using homogenous enzymatic colorimetric
assay. Triglycerides were measured using the colorimetric glycerol-3-phosphate oxidase-
peroxidase anti-peroxidase assay. HbA1c was measured using high-performance liquid
chromatography. Fasting serum insulin was measured using chemiluminescence. Fasting
plasma glucose was measured using enzymatic hexokinase assays. Free testosterone
concentrations were calculated from serum total testosterone, albumin and sex hormone
binding globulin concentrations (all measured using chemiluminescence), using Vermeulen’s
equation (3). All laboratory assessments were performed centrally by Pivotal Laboratories
Limited, York, UK. 

1. World Health Organization. Definition, diagnosis and classification of diabetes mellitus and
its complications. Geneva, Switzerland. World Health Organization, 1999
(WHO/NCD/NCS/99.2).
2. International Diabetes Federation. (2006) The IDF consensus worldwide definition of the
metabolic syndrome. Brussels: International Diabetes Federation. Available from
http://www.idf.org/webdata/docs/IDF_Meta_def_final.pdf. Accessed 25 March 2010
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Supplementary Table 1. Summary of PSA concentrations (Safety Population)

All patients
Variable Testosterone Placebo 
Mean ± SD (μg/L)
Baseline (n) 1.50 ± 1.80 (108) 1.19 ± 1.18 (112)
Phase 1: Month 6 (n) 1.37 ± 1.14 (73) 1.38 ± 2.24 (76)
Phase 2: Month 12 (n) 1.41 ± 1.29 (49) 1.18 ± 1.17 (59)
Age-adjusted categorization*, n (%)
Baseline

n 108 112
Normal 105 (97) 109 (97)
High 3 (3) 3 (3)

Phase 1: Month 6
n 73 76
Normal 73 (100) 74 (97)
High 0 (0) 2 (3)

Phase 2: Month 12
n 49 59
Normal 46 (94) 58 (98)
High 3 (6) 1 (2)

Mean ± SD change from baseline (ng/mL)
Phase 1: Month 6 (n) 0.19 ± 0.66 (73) 0.22 ± 1.99 (76)
Phase 2: Month 12 (n) 0.13 ± 0.86 (49) -0.02 ± 0.69 (59)
Change from baseline by category, n (%)
Phase 1: Month 6

n 73 76
Change   0.75 ng/mL 65 (89) 70 (92)
Change > 0.75 ng/mL 8 (11) 6 (8)

Phase 2: Month 12
n 49 59
Change   0.75 ng/mL 42 (86) 56 (95)
Change > 0.75 ng/mL 7 (14) 3 (5)

PSA: Prostate Specific Antigen; SD: standard deviation.
*Age-specific PSA reference ranges

Age Range
Reference Range

Asians African-Americans Caucasians
40-49 years 0-2.0 ng/mL 0-2.0 ng/mL 0-2.5 ng/mL
50-59 years 0-3.0 ng/mL 0-4.0 ng/mL 0-3.5 ng/mL
60-69 years 0-4.0 ng/mL 0-4.5 ng/mL 0-4.5 ng/mL
70-79 years 0-5.0 ng/mL 0-5.5 ng/mL 0-6.5 ng/mL

Supplementary Table 2. Mean ± SD change from baseline in HOMA-IR (ITT population,
LOCF) in patients without type 2 diabetes only

Testosterone Placebo 
Phase 1: Month 6 (n) -0.40 ± 1.90 (35) 0.12 ± 1.64 (40)
Phase 2: Month 12 (n) -0.10 ± 2.21 (35) 0.09 ± 1.89 (40)
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*P<0.05; **P<0.01 between groups.
HOMA-IR: homeostatic model assessment of insulin resistance; ITT: intention-to-treat; LOCF:
last observation carried forward; SD: standard deviation.
HOMA-IR  calculated  excluding  insulin  values  >=249  pmol/L  (greater  than  3  standard
deviations above published mean fasted insulin value in Type 2 diabetics)
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SUPPLEMENTARY DATA

Supplementary Table 5.  Incidence of the most common adverse events ( 2% in any
treatment group; Safety Population)

Incidence of AEs, n (%) Testosterone (n=108) Placebo (n=112)
Patients experiencing  1 AE 71 (65.7) 66 (58.9)
Erythema 11 (4.0) 11 (4.8)
Pruritis 11 (4.0) 10 (4.3)
Nasopharyngitis 8 (2.9) 8 (3.5)
Arthralgia 8 (2.9) 6 (2.6)
Dizziness 8 (2.9) 4 (1.7)
Lower respiratory tract infection 5 (1.8) 7 (3.0)
Paresthesia 4 (1.5) 7 (3.0)
Back pain 2 (0.7) 8 (3.5)
PSA concentration increased 6 (2.2) 3 (1.3)
Anxiety 6 (2.2) 0
Pain in extremity 1 (0.4) 5 (2.2)
Xerosis 1 (0.4) 5 (2.2)

AE: adverse events; PSA: Prostate-specific antigen.

Supplementary Figure 1. Patient disposition

Placebo gel
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Testosterone gel
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60mg testosterone/day

52 completed
(46%)

220 randomized to treatment

Placebo gel
(n=112)

2% testosterone gel
(n=108)

Starting dose: 60mg testosterone/day

52 completed
(46%)

27 discontinued (25%)
15 adverse event

11 protocol violation
11 withdrew consent
1 worsening condition

5 lost to follow-up
1 other
0 death

76 completed
(68%)

81 completed
(75%)

6 months

52 discontinued (46%)
10 adverse event

16 protocol violation
15 withdrew consent
0 worsening condition

4 lost to follow-up
6 other*
1 death

60 completed
(54%)

58 completed
(54%)

12 months

36 discontinued (32%)
10 adverse event

13 protocol violation
14 withdrew consent
0 worsening condition

3 lost to follow-up
6 other
1 death

50 discontinued (46%)
16 adverse event

12 protocol violation
12 withdrew consent
1 worsening condition

5 lost to follow-up
4 other*
0 death

518 screened
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