Supplementary Table S1: Detailed search strategy

Database

Search strategy

Results

PubMed

Google Scholar

Embase

((((((Testosterone)) OR
(Androgen)) OR (androgenic
hormone)) AND (((Type 2
diabetes) OR (insulin independent
diabetes)) OR (adult-onset
diabetes))) AND (treatment))
AND (male hypogonadism)

((((((Testosterone)) OR
(Androgen)) OR (androgenic
hormone)) AND (((Type 2
diabetes) OR (insulin independent
diabetes)) OR (adult-onset
diabetes))) AND (treatment))
AND (male hypogonadism)

((((((Testosterone)) OR
(Androgen)) OR (androgenic
hormone)) AND (((Type 2
diabetes) OR (insulin independent
diabetes)) OR (adult-onset
diabetes))) AND (treatment))
AND (male hypogonadism)

300

284

75




Supplementary Table S2: Characteristics of RCTs
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Initiatio
n
Enrolme
nt
completi
on

Year of
completi
on
Populati
on

Trial
type

2014

2014

Male
subjects with
type 2
diabetes
between the
ages of 30

and 65 years,
HbAlc #8%
(64
mmol/mol),
and stable
diabetes
regimen for
3 months

randomized,
parallel,
placebo
controlled,
double-
blind,
prospective,
single-centre
trial

2013

2014

Study subjects
were recruited
from specialist
diabetes
clinics,
primary care,
and the general
community

randomized,
double-blind,
placebo-
controlled trial

2012

2014

Patients
were
recruited
from
routine
diabetes
assessment

double-
blind,
placebo-
controlled
interventio
n study

2007

2011

Male
subjects
with
diabetes
and
hypogonad
ism.

prospectiv
e,
randomize
d, double-
blind,
placebo-
controlled,
multicentre
study

2009

2010

Patients
with
T2DM in
the 25- to
50-year
age-group
who were
diagnosed
with
hypogonad
ism  were
included in
the study.

double-
blind,
placebo-
controlled,
crossover
study

2008

2009

Male patients
with type 2
diabetes and
hypogonadism

randomized,
double-blind,
placebo-
controlled trial

2006

2006

men  aged
over 30 years
with type 2
diabetes and
with
hypogonadis
m.

double-blind
placebo-
controlled
crossover
study

2002

2003

middle-aged
men with
both

type 2
diabetes
mellitus and
mild
androgen
deficiency.

open-label,
randomized,
no-
treatment
controlled
study

2009

2018

Male

hypogonadism.

double
randomised
placebo

controlled study

subjects
with diabetes and

-blind

2017

2018

men newly
diagnosed
with T2DM
according to
the criteria of
the
American
Diabetes
Association
and referring
to  HbAlc
levels as
leading
parameter
(HbA1c
levels had to
be measured
two  times
within 4
weeks above
6.5%

double -blind
randomised
placebo -
controlled
study

2018

2018

Obese
males
with
hypog
onadis
m and
diabet
es

double
-blind
rando
mised
placeb
0 -
contro
lled
study

2018

2020

Obese
males
with
hypogona
dism and
diabetes

double -
blind
randomis
ed
placebo -
controlle
d study

2017

2021

men
newly
diagnose
d with
T2DM
accordin
g to the
criteria
of the
America
n
Diabetes
Associat
ion and
referring
to
HbAlc
levels as
leading
paramet
er
(HbA1c
levels
had to
be
measure
d two
times
within 4
weeks
above
6.5%
randomi
sed,
double-
blind,
placebo-
controlle
d




Inclusio
n
Criteria

Male
subjects with
type 2
diabetes
between the
ages of 30

and 65 years,
HbAlc #8%
(64
mmol/mol),
and  stable
diabetes
regimen for
3 months
were
recruited
between
December
2010 and
January
2014

Men aged 35—
70 years of age
were eligible
to participate
in this trial if
they had a
history of
T2D, and the
total
testosterone
(TT) level
(averaged
from
fasting
morning
specimens)
was #12.0
nmol/L (346
ng/dL).

two

Inclusion
criteria for
the BLAST
interventio
n study
were men
aged 18-80
with type 2
diabetes
and willing
to give
written
informed
consent.
Eligibility
included an
initial
finding of
either a
total
testosteron
e between
8.1 and 12
nmol/L or
FT 0.181-
0.25
nmol/L
(mild
group), or
total
testosteron
e of 8.0
nmol/L or
less or 0.18
nmol/L FT
or less
(severe
group)
according
to the
current
2006
ISSAM
EAU
guidelines,
and  with
symptoms
of

Men aged
$40 years
were
eligible to
enter the
study  if
they  had
confirmed
hypogonad
ism (early
morning
[08002
1000 h]
total
testosteron
e [TT] #11
nmol/L or
free
testosteron
e #255
pmol/L on
two
occasions
$1  week
apart), with
at least two
symptoms
of
hypogonad
ism (14)
and
fulfilled
criteria for
type 2
diabetes
(15) and/or
MetS

Patients
with
T2DM in
the 25- to
50-year
age-group
who were
diagnosed
with
hypogonad
ism  were
included in
the study.
Hypogona
dism was
defined as
a
calculated
free
testosteron
e (cFT)
level less
than 64.8
pg/mL
(0.225
nmol/L) on
at least 2
occasions
in the
presence of
symptoms
of
hypogonad
ism.

males with the

MetS and
newly
diagnosed
T2D (fasting
plasma
glucose .7.0 at
baseline
and/or .11.1
after a 2-hour,
75-9 oral
glucose
tolerance test,
and an
elevated level
of HbAlc)

Type 2
diabetic men
with HbAlc
up to 9.5%
showing no
significant
symptoms of
hyperglycae
mia.
Hypogonadi
sm was
defined as
total
testosterone
levell12
nmol/l  (on
two separate
0ccasions)
and
symptoms of
hypogonadis
m  (positive
ADAM
score)

subjects had
to be aged
between 45

and 65 years,
be married or

living in a
stable
relationship
with a
female
sexual
partner for at
least 6
months, have
a waist-hip
ratio (WHR)
of

at least 0.9,
have
symptoms of
andropause
or

erectile

dysfunction,
and have
serum
testosterone

Men aged 18 to 80
years with an
initial finding of
either a TT (on 2

separate
occasions) <12
nmol/L or

FT<0.18 nmol/L
with symptoms of
HG defined by the
Ageing Male
Symptom score.

Men
newly
diagnosed
diabetes
potential
functional
hypogonadis
m according
to the
diagnostic
criteria of the
EAU
guideline on
male
hypogonadis
m as of 2015
(serum levels
of total
testosterone
two  times
below 12.1
nmol/L  or
serum levels
of free
testosterone
two  times
below 243
pmol/L  in
combination
of at least
two
symptoms or
complaints
of sexual or
psychologica
| nature)

with

men
aged >
35
years
body
mass
index
> 30
kg/m2
confir
med
hypog
onadis
m
type 2
diabet
es
mellit
us
treated
with
non-
insulin
therap
y

men aged
> 35
years
body
mass
index

30 kg/m2
confirme
d
hypogona
dism
type 2
diabetes
mellitus
treated
with non-
insulin
therapy

. Men
aged
50-74
years,
with a
waist
circumfe
rence of
95 cmor
higher, a
serum
testoster
one
concentr
ation of
14.0
nmol/L
or lower
ut
without
patholog
ical
hypogon
adism,
and
impaired
glucose
toleranc
e (oral
glucose
toleranc
e test
[OGTT]
2-h
glucose
7-8-
11-0
mmol/L)
or newly
diagnose
d type 2
diabetes
(provide
dOGTT
2-h
glucose
<15-0
mmol/L)




Exclusio
n
criteria

Subjects on
androgens,

glucocorticoi
ds, or opiates

in the last 6
months  or
with
panhypopitui
tarism,
congenital
HH,
prolactinoma
, head
trauma,
severe
hepatic  or
kidney
disease
(glomerular

filtration rate
,30
mL/min/m2)
, HIV,
prostate
specific
antigen 4
ng/mL, or
contraindicat
ions to
testosterone
replacement
therapy were
excluded
from the
study.

Exclusion
criteria
included
testosterone
treatment
within 5 years
prior to
randomization
,  established
pituitary  or
testicular
disorder,
screening TT
level of 5.0
nmol/L (144
ng/dL),
luteinizing
hormone (LH)
level .1.53
upper limit of
normal, or
screening
prostate-
specific
antigen (PSA)
level. 4 mg/L,
a history of
urinary
obstruction,
prostate
cancer, or
breast cancer,
hematocrit
.0.50,

uncontrolled
hypertension
(.160/90
mmHg despite
treatment),
untreated
obstructive

hypogonad
ism
defined by
the ageing
male
symptom
(AMS)
Exclusion
criteria
included
any  past
history of
testosteron
e
replaceme
nt, history
of prostate,
breast or
hepatic
cancer,
abnormal
digital
rectal
examinatio
n, severe
symptoms
of prostate
hypertroph
y or
elevated
prostate-
specific
antigen
(PSA) (>4
mm// L), or
hematocrit
of 55% or
greater. |If,
in the
opinion of
the
principal
investigato
r, the cause
of elevated
PSA was
well-
controlled

Exclusion
criteria
included
TRT
within 6
months of
randomizat
ion,
hormone
modulating
therapies
or
topical/syst
emic
glucocortic
oids within
3 months
of
randomizat
ion, or
insulin
therapy; a
history of/
current
prostate or
breast
cancer;
abnormal
digital
rectal
examinatio
n
suggestive
of prostate
carcinoma;
severe
symptomat
ic benign
prostatic
hyperplasi
a or

Those with
a history of
pre-
existing
hypogonad
ism,
panhypopit
uitarism,
chronic
renal
failure,
chronic
liver
disease,
chronic
alcoholism
, radiation
therapy,
inflammat
ory disease
or active
infection,
hormone
therapy, or
any
contraindic
ation to
testosteron
e therapy
such as
elevation
of the
prostate-
specific
antigen
(PSA)
value
beyond the
age-
adjusted
reference

Patients were
excluded if
they had any
inflammator
y disease or
infection
with
elevation of
C-reactive
protein 010
mg/l, were
already on
hormone
therapy or
had any
contraindicat
ion to
testosterone
therapy such
as elevation
of prostate-
specific
antigen
(PSA)
beyond the
age-adjusted
normal
range.

Subjects
were
excluded
from the trial
if they

had
concurrent
illnesses
other  than
diabetes or
surgical
interventions
likely to
impair
sexual
function,
severe
diabetic
complication
s such as
amputations
or  chronic
renal failure,
drug use
other  than
antidiabetic
medication
or antihyper-
tensives
(angiotensin-
converting
enzyme
(ACE
inhibitors),
history  of
alcoholism
or major
psycho-
pathology; or
any sign or

Exclusion criteria
included any past
history of
testosterone

therapy, history of

prostate, breast or
hepatic ~ cancer,
abnormal digital
rectal
examination,
severe symptoms
of prostate

hypertrophy  or
elevated prostate-
specific antigen>4
ng/mL or
haematocrit>55%.

Exclusion
criteria were
primary  or
secondary
hypogonadis
m of any
origin
(testicular
damage,
diagnosis of
pituitary/hyp
othalamic
malfunction)
, as well as
hyperprolact
inemia and
hypothyroidi
sm.  Also,
any history
of a
malignant
disease  as
well as
elevated
levels of
PSA (>4
mg/dL) and
the wish for
paternity led
to exclusion.

previo
usly
treated
hypog
onadis
m

the 2-
diabet
es

mellit
us

treated
with
insulin
therap
y

a

histor
y of
curren
t

prostat
e or
breast
cancer
severe
benign
prostat
ic

hyper
plasia
elevat
ed

prostat
e-

specifi
c

antige
n

(PSA

previousl
y treated
hypogona
dism

the 2-
diabetes
mellitus
treated
with
insulin
therapy
a history
of current
prostate
or breast
cancer
severe
benign
prostatic
hyperplas
ia
elevated
prostate-
specific
antigen
(PSA >
4.0 1g/)
severe
heart
failure
acute
coronary
event or
procedure
during
the  six
months
leading
up to the
study

p rimary
or
secondar

y
hypogon
adism of
any
origin
(testicul
ar
damage,
diagnosi
s of
pituitary
/hypotha
lamic
malfunct
ion), as
well as
hyperpr
olactine
mia and
hypothy
roidism.
Also,
any
history
ofa
maligna
nt
disease
as well
as
elevated
levels of
PSA (>4
mg/dL)
and the
wish for
paternity
led to
exclusio
n.




Treatme
nts

250 mg
testosterone
cypionate
(Watson

sleep apnea,
estimated
glomerular
filtration rate ,
30 mL/min,
cardiac
insufficiency
(New  York
Heart
Association
score 2),
active
malignancy,
unstable
psychiatric
disease,
weight .135 kg
(the  weight
limit for the
dual-energy
X-ray
absorptiometr
y [DXA]
scanner),
current use of
glucagonlike
peptide-1
agonist
therapy or very
low-calorie
diet, or an

Intramuscular
testosterone
undecanoate
1,000 mg or a

BPH, and
malignanc
y had been
recently
excluded,
patients
were
eligible

Subjects
were
randomize

elevated
age-
specific
prostate-
specific
antigen
(PSA).

Subjects
were

randomize
dtoreceive d (1:1) to

range;
patients
with an
American
Urological
Associatio
n
guestionna
ire  (used
for
symptoms
of
prostatism)
score >22;
and those
with
uncontrolle
d blood
glucose
levels—
hemoglobi
n Alc
(ALC)
>10%

Testostero
ne
cypionate
(Cernos),

Patients were
randomized to
either

supervised diet

Sustanon
200 mg
(testosterone
propionate

evidence of
prostate
enlargement
or
abnormalitie
S.

oral
testosterone
undecanoate

long-acting
testosterone
undecanoate

T-Gel at a
dose of 50
mg per day

> 4.0
lg/)
severe
heart
failure
acute
corona
ry
event
or
proced
ure
during
the six
month
S
leadin
gupto
the
study
chroni
c
obstru
ctive
lung
diseas
e
hypot
hyroid
ism
severe
obstru
ctive
sleep
apnea
(OSA)
active
infecti
on
rheum
atoid
arthriti
S

testost
erone

undec
anoate

chronic
obstructiv
e lung
disease
hypothyr
oidism
severe
obstructiv
e sleep
apnea
(OSA)
active
infection
rheumato
id
arthritis

testostero
ne

undecano
ate 1000

intramus
cular
injection
of
testoster




Pharmaceuti

cals, New
Jersey; 200
mg/mL) or
placebo
(1.25 cc
saline)
intramuscula
rly in the
buttock.

visually
identical
placebo
injection (both
in oily base)
was injected
into the upper
outer quadrant
of the buttock
at 0, 6, 18, and
30 weeks

either TU
1,000 mg
at week 0,
week 6,
week 18,
administer
ed by the
practice

nurse  or
GP over 5
minutes

into the
right or left
upper outer
buttock, or
matching

placebo

receive
either 3 ¢
metered-
dose 2%
testosteron
e gel (60
mg
testosteron
e, Tostran
[also
known as
Fortigel,
Tostrex,
Itnogen,
Foresta;
ProStrakan
Galashiels,
Scotland,
UK.]) or
placebo gel
once daily

200 mg, a
depot
preparation
of
testosteron
e
administer
ed by deep
intramuscu
lar
injection.
Placebo
was given
as 0.9%
isotonic
saline

and exercise

(D&E) alone
or in
combination
with
testosterone
gel (50 mg
once daily;
Testo gel;
Bayer
Schering
Pharma AG,
Berlin,
Germany)

30 mg,
testosterone
phenylpropi
onate 60 mg,
testosterone
isocaproate
60 mg, and
testosterone
decanoate
100 mg/ml,
Organon
Laboratories
, Cambridge,
UK), a depot
preparation.

(TU;
AndriolO,
Organon,
Oss, The
Netherlands)
for 3 months,
atadaily oral
dosage  of
120 mg,
divided into
80 mg at
breakfast and
40 mg at
dinner
(during the
meals).

1000
mg
intram
uscula
r
injecti
ons
two
years;
accord
ing to
the
protoc
ol
every
10
weeks

Placeb
0 arm
patient
S were
receivi
ng
placeb
0
throug
hout
the
first
year of
this
study
and
testost
grone
undec
anoate
1000
mg
intram
uscula
r
injecti
ons
during
secon
d year.

mg
intramusc
ular
injections
two
years;
according
to the
protocol
every 10
weeks.
Placebo
arm
patients
were
receiving
placebo
througho
ut the first
year  of
this study
and
testostero
ne
undecano
ate 1000
mg
intramusc
ular
injections
during
second
year.

one
undecan
oate
(1000
mg) or
placebo
at
baseline,
6 weeks,
and then
every 3
months
for 2
years.




Primary
Outcom
es

The impact
of HH on
insulin
resistance,
inflammatio
n, and body
composition
in men with
type 2
diabetes

The primary
outcome
measure  was
the change
across groups
and time from
baseline in the
homeostasis
model
assessment
index of
insulin
resistance
(HOMA-IR).

The
primary
outcome
measure
was
change
across
groups and
time from
baseline in
the
homeostasi
S model
assessment
index  of
insulin
resistance
(HOMA-
IR).

the

The
primary
end point
was the
difference
between
treatment
groups in
homeostasi
S model
assessment
(HOMA)-
IR from
baseline to
months 6
and 12.

changes in
the
homeostasi
s model
assessment
(HOMA)
index  of
IR, fasting
blood
glucose
level, and
A1C value.

The primary
end point was
the difference
between
treatment
groups in
homeostasis
model
assessment
(HOMA)-IR
from baseline
to months 6
and 12

Changes in
the
homeostasis
model
assessment
(HOMA)
index of
insulin
resistance,
fasting blood
glucose and
glycated
haemoglobin

changes in
the
homeostasis
model
assessment
(HOMA)
index of IR,
fasting blood
glucose
level, and
A1C value.

The primary
outcome measure
was the change
across groups and
time from baseline
in the homeostasis
model assessment
index of insulin
resistance
(HOMA-IR).

The primary
outcome
measure was
the change
across
groups and
time  from
baseline in
the
homeostasis
model
assessment
index of
insulin
resistance
(HOMA-
IR).

Effect
s of
testost
erone
replac
ement
therap
y on
glycae
mic
contro
| -
fasting
plasm
a

glucos
e

(FPG)
mmol/
I,

HbA1l
C,

HOM
A-IR,
vascul
ar

functi
on -
chang
e in
flow
mediat
ed

dilatat
ion

(FMD
) %.
vascul
ar

morph
ology

intima
media
thickn
ess

(IMT)

Effects of
testostero
ne
replacem
ent
therapy
on
glycaemi
c control -
fasting
plasma
glucose
(FPG)
mmol/l,
HbAlc,
HOMA-
IR,
vascular
function -
change in
flow
mediated
dilatation
(FMD)
%.
vascular
morpholo
o -
intima-
media
thickness
(IMT)

type 2
diabetes
(2-h
OGTT
glucose
>11-1
mmol/L)
and
mean
change
from
baseline
in 2-h
OGTT
glucose,
assessed
by
intention
to treat.




Seconda

ry
outcome
s

Follow
up

24 weeks

The secondary
outcome
measure  was
the change
across — group
and time in
glycaemic
control as
measured by
HbAlc. Other
outcome
measures were
considered as
explanatory
variables.

40 weeks

The
secondary
outcome
measure
was  the
change
across
group and
time in
glycaemic
control as
measured
by HbAlc.
Other
outcome
measures
were
considered
as
explanator
y variables.

52 weeks

Secondary
end points
were
changes
from
baseline in
HbAlc,
fasting
insulin,
FPG, lipid
parameters
, body
compositio
n, BMI,
waist
circumfere
nce, AMS
and |IEF
scores,
AEs, and
other
safety
parameters
. HOMA of
b-cell
function
(HOMA.-
B) was
determined
post hoc

12 months

changes in
fasting
lipids,
anthropom
etric
factors
including
BMI, waist
circumfere
nce, and
WHR,
blood
pressure,
and
androgen
deficiency
symptoms

7 months

Secondary end
points  were
changes from
baseline in
HbAlc,
fasting insulin,
FPG, lipid
parameters,
body
composition,
BMI, waist
circumference,
AMS and IIEF
scores, AEs,
and other
safety
parameters.
HOMA of b-
cell  function
(HOMA-B)
was
determined
post hoc

52 weeks

Changes in
fasting
lipids, blood
pressure and
anthropomet
ric
measuremen
ts including
waist
circumferenc
e, waist/ hip
ratio, BMI
and % body
fat

7 months

changes in
fasting
lipids,
anthropomet
ric  factors
including
BMI, waist
circumferenc
e, and WHR,
blood
pressure, and
androgen
deficiency
symptoms

3 months

Secondary  end

points were
changes from
baseline in
HbAlc, fasting

insulin, FPG, lipid
parameters, body
composition,
BMI, waist
circumference,
AMS and IIEF
scores, AEs, and
other safety
parameters.
HOMA of b-cell
function (HOMA-
B) was
determined  post
hoc

3.4 years

Secondary
end points
were
changes
from
baseline in
HbAlc,
fasting
insulin, FPG,
lipid
parameters,
body
composition,
BMI, waist
circumferenc
e, AMS and
IIEF scores,
AEs, and
other safety
parameters.
HOMA of b-
cell function
(HOMA-B)
was
determined
post hoc

9 months

Effect
s of
testost
erone
replac
ement
therap
y on
non-
alcoho
lic
fatty
liver
diseas
e
(NAF
LD),
bone
miner
al
densit
y
(BMD
), total
testost
erone
(TT),
prostat
e
specifi
c
antige
n and
haema
tocrit
1 year

Effects of
testostero
ne
replacem
ent
therapy
on non-
alcoholic
fatty liver
disease
(NAFLD)
, bone
mineral
density
(BMD),
total
testostero
ne (TT),
prostate
specific
antigen
and
haematoc
rit

2 years

monitori
ng of
haemato
critand
prostate-
specific
antigen,
and
analysed
prespeci
fied
serious
adverse
events

2 years




Supplementary Table S3: Characteristics of Observational Studies

Characteristics

Yassin (2019) 12

Haider (2020) 24

Study name

Patients, n
Initiation
Completion

Year of publication
Population

Inclusion criteria

Exclusion criteria
Primary Outcome

Testosterone Therapy in Men with Hypogonadism Prevents
Progression from Prediabetes to Type 2 Diabetes: Eight-Year Data
from a Registry Study

316

2011

2018

2019

Patients in this study were pooled from two ongoing urological
registries. Ethical guidelines by the German Medical Association for
observational studies in patients receiving standard treatment were
followed

Prediabetes, defined as HbAlc 5.7-6.4% (39-46 mmol/mol), and total
testosterone levels #12.1 nmol/L (;350 ng/dL) combined with
symptoms of hypogonadism.

Anthropometric and metabolic parameters

Remission of type 2 diabetes following long-term treatment with
injectable testosterone undecanoate in patients with hypogonadism and
type 2 diabetes: 11-year data from a real-world registry study

356

2008

2019

2020

Patients with diabetes managed by the same local diabetes centre

Patients with T2DM who had total testosterone levels <12.1 nmol/L
(350 ng/dL) and symptoms of hypogonadism

glucose intolerance, with glycated haemoglobin (HbA1c) and insulin
secretion




Supplementary Table S4: New Castle Ottawa scale to assess Publication bias in Observational studies

Study Selection
Representativ ~ Selection of Ascertainment | Demonstratio
eness of the the Non- of Exposure n That
Exposed Exposed Outcome of
Cohort Cohort Interest Was
Not Present at
Start of Study
Yassin (2019) | * * * *
[12]
Haider * * * *

(2020) 124

Comparability

Comparability of Assessment
Cohorts on the of Outcome
Basis of the Design

or Analysis

**% *

* *

Outcomes
Was Follow-
Up Long
Enough for
QOutcomes to
Occur

*

Total
Adequacy of
Follow Up
of Cohorts
* *khkkkhkkkhkhkk
* *khkkikkkkik



Supplementary Table S5: Cochrane risk of bias tool for assessing publication bias in
Randomized controlled trials

Boyanow 2003 [19]
Dhindsa 2015 [13]
Gianatti 2014 [8]
Gopal 2010 [18]
Groti 2018 [23]
Groti 2020 [5]
Hackett 2014 [14]
Hackett 2018 [20]
Heufelder 2009 [17]
Jones 2011 [14]
Kapoor 2008 [148]
Khirpun 2018 [21]

Wyittert 2021 [23]
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Random sequence generation (selection bias) _

Allocation concealment (selection bias) _

Blinding of participants and personnel (performance bias) _
Blinding of outcome assessment (detection bias) _
Incomplete outcome data (attrition bias) _

Selective reporting (reporting bias) _
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Supplementary Figure S1: Funnel Plots of primary outcomes
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A: Homeostatic model assessment for insulin resistance (HOMA-IR), B: Fasting plasma glucose (FPG), C: Fasting serum insulin (FSI), D: Glycated hemoglobin (HbA1C), E: Total testosterone (TT), F: Free testosterone
(FT), G: Sex hormone binding globulin (SHBG), H: Prostate specific antigen (PSA)



