Post-treatment Pre-treatment Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI I, Random, 95% CI
1.1.1 Testosterone
Chindsa 2015 [13] 27 0A 20 342 08 20 G.1% -1.22[-1.86,-0.88)] -
Gianatti 2014 [8] 1.8 0B ar 211 o0 ar 1%  -0.31[-0.53,-0.09] -
Gopal 2010 [16] 549 83 22 545 B8 22 4.7% 0.40 [-3.20, 4.00]
Groti 2018 [22] a1 418 28 1148 734 28 a0% 464777, -1.81]
Groti 2020 [5] aal 41 28 1145 734 28 a0% 594 907, -2.81]
Hackett 2014 [14] 42 2B 91 4.1 2 9 6.0% 010087, 0.77] T
Haidar 2020 [24] 28 186 178 9.8 2 178 G.1% -7.00[-7.40,-6.60] -
Heufelder 2009 [17] 1.4 01 16 ah 0.3 16 1% -4.10[-4.25,-3.99] -
Khirpun 2018 [21] 6.3 4.8 40 98 53 40 55% -3.50[-5.72-1.28)] —
Subtotal (95% CI) 460 460 50.7% -288[-469,-1.07] o
Heterageneity: Tau®= 6.79; Chi®= 135265, df = 8 (F = 0.00001}; 7= 99%
Test for overall effect Z2=3.11 (P =0.002)
1.1.2 Placebo
Chindsa 2015 [13] 38 04 14 3492 08 14 61%  -0.12[-0.69 0.45] T
Gianatti 2014 [8] 26 1.4 0 278 054 kli] 1%  -018[0.72, 0.36] -
Gopal 2010 [16] 8.2 104 22 Bda 87FA 27 3.6% 1.75 [-3.96, 7 .46]
Groti 2018 [22] 1018 56 27 107 652 27 50%  -052[3.76 272
Groti 2020 [5] Gag 378 27 1082 652 27 82%  -426[-7.10,-1.43) —_—
Hackett 2014 [14] 39 2z 95 A ;] 45 6.0% 0.20[-0.48, 0.88] I
Haider 2020 [24] 125 139 178 1 13 178 6.1% 540512, 5.68] -
Heufalder 2008 [17] 25 01 16 A1 04 16 1% -3.60[-3.80,-3.40] -
Khirpun 2018 [21] 116 44 40 102 Aarv 40 a.3% 1.40[-1.14, 3.94] N I —
Subtotal (95% CI) 449 449  493%  -0.01[-3.26, 3.24] —ee R ———
Heterageneity: Tau® = 23.23; Chi®= 263085, df=8 (P = 0.00001); F=100%
Test for averall effect. £=0.01 (P =1.00)
Total (95% CI) 909 909 100.0% -1.47[-3.14,0.19] e
Heterageneity: Tau®= 11.86; Chi*= 467317, df=17 (P = 0.00001); F=100% t t

Testfor overall effect. £2=1.73 (P=0.08)
Test for subaroup differences: Chi*= 229, df=1 (P=013), F=56.3%

1 1
4 3 0 2 4

Decreased HOMA-IR levels Increased HOMA-IR levels



B

Post-treatment

Pre-treatment

Mean Difference

Mean Difference

Study or Subgroup Mean S0 Total Mean S0 Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.2.1 Testosterone

Eovanoy 2003 [19] B 1.3 24 a 26 24 3.3% -200[3.16,-0.84] 2003

Kapoor 2006 [18] 74 0.4 24 T.83 0.4 24 4.2% -0.43[0.66, -0.20] 2006 -
Heufelder 2009 [17] 6.1 0.1 16 .9 0.z 16 4.2% -1.80[-1.91,-1.69] 2009 -

Gopal 2010 [186] 8.6 27 22 .9 4.3 22 2.2% 0.7y0[1.42, 2821 2010

Jones 2011 [15] 9.2 38 B8 9.05 318 [a35] 3.5% 015 [1.03,1.33] 2011 — T
Gianatti 2014 [8] 7T 3 ar T.A 0485 ar 35% 0.20 0.81,1.21] 2014 T
Hackett 2014 [14] 9.5 3.3 91 9.57 378 a1 35% -0.07 [-1.10,0.96] 2014 — T
Dhindsa 2015 [13] 6.4 0.4 20  B.H4 0.4 20 4.2% -059[-0.84, -0.34] 2015 -

Groti 2018 [22] 883 1.1 28 10006 1.44 28 38% -1.23[1.93-0.53] 2018 —_—

Khirpun 2018 [21] 6.3 2.2 40 8.1 3T 40 31% -1.80[3.13,-0.47] 2018

Yassin (2019 [12]) 4.9 08 224 5.3 o8 2249 4.2% -040[-0.55 -0.25] 20149 -

Haider 2020 [24] 6 1.04 178 ] 1.2 178 4.2% -1.80[2.03, -1.587] 2020 -

Groti 2020 [5] 223 1.09 28 10006 1.44 28 3.89%  -1.83[2.50 -1.16] 2020

Wittert 2021 [23] 5.86 087 a04 6.1 0.9 504 4.2% -0.24 [[0.35,-013] 2021 -

Subtotal (95% CI) 1309 1309 51.7% -0.86 [-1.33, -0.39] -l
Heterogeneity: Tauw®=0.65, Chi®= 54951, df=13 (P = 0.00001); F=98%

Testfor overall effect. Z=3.57 (P = 0.0004)

1.2.2 Placebo

Eovanoy 2003 [19] g 2.4 24 2.4 ] 24 2.9% -0.40 [-1.88,1.08] 2003
Kapoor 2006 [18] g8.7 0.6 24 TEH 043 24 4.2% 1.10[0.80,1.40] 2006 I
Heufelder 2009 [17] 6.6 0.2 16 8.3 0.z 16 4.2% -1.70[1.84, -1.96] 2009 -

Gopal 2010 [16] 10.9 3.8 22 9.2 3.4 22 2.2% 1.70[-0.43,3.83] 2010

Jones 2011 [15] 9.6 3.9 69 8.49 ] Jage] 3.4% 1.11 [0.05, 2171 2011

Hackett 2014 [14] 9.9 4 95 911 365 a5 3.4% 0.39 [0.70,1.48] 2014 ]

Gianatti 2014 [8] 9.3 2.2 20 9.3 7.2 20 1.7% 0.00[-2.659, 2.69] 2014

Dhindsa 20145 [13] 7.3 0.7 14 6.6 0.5 14 4.1% 0.70[0.25,1.15] 2014 _—
Groti 2018 [22] 947 1.3 27 9.6 1.44 27 3.E8% -0.13 [-0.86, 0.60] 2018 T
Khirpun 2018 [21] 8.8 4] 40 8.7 4] 40 2.1% 010 [-2.08,2.29] 2018

Wassin (2019 [12]) a.7  1.33 a7 4.9 1.3 ar 4.1% 0.20[0.41,1.19] 2019 -
Haider 2020 [24] 2 065 178 6.3 oy irg 4.2% 1.70[1.56,1.84] 2020 -
Groti 2020 [5] 247 147 27 9.6 1.44 27 38%  -1.03[1.73,-0.33] 2020

Wittert 2021 [23] 603 0.39 503 6.1 0.9 503 4.2% -0.07 [-0.16,0.02] 2021 N
Subtotal (95% CI) 1156 1156 48.3% 0.29 [-0.47, 1.05] ~al-
Heterogeneity: Taw®=1.78, Chi®=1237.77, df= 13 (F = 0.00001}, F= 39%

Test for overall effect. Z=0.75{F = 0.45)

Total (95% CI) 2465 2465 100.0% -0.30 [-0.75, 0.15] -
Heterogeneity: Tauw®=1.23, Chi®=2241.79, df= 27 (F = 0.00001}, F= 39% _52 _51 o 15 é

Test for overall effect: Z=1.31 {F=0.19)
Testfor subgroup differences: Chi®*=6.39, df=1 (P =001, F= 84 4%

Decreased FPG

Increased FPG



C

Study or Subgroup

Post-treatment
Mean SD Total

Pre-treatment
Mean SD Total Weight

Mean Difference
IV, Random, 85% Cl

Year

Mean Difference
IV, Random, 95% Cl

1.3.1 Testosterone
kapoor 2006 [18]
Heufelder 2009 [17]
Gapal 2010 [16]
Janes 2011 [15]
Gianatti 2014 [8]
Dhindsa 2015 [13]
Groti 2018 [22]

Haider 2020 [24]
Subtotal (95% CI)

1.8 1.8 24
5.6 0.3 16
14.5 9.9 22
1849 164 T
1.4 & T

9.9 1.8 20
17.51 107 23
7.3 ar 178
393

1368  1.495 24 BA5%
19.03 063 16 65%
128 8495 22 B2%
2088 2283 B3 6.0%
149 224 T BA5%
136 3 20 65%
26.03 1586 28 59%

286 4 178 B5%
393 50.7%

Hetarageneity: Tau®= 5543, Chi®=1143.28, df= 7 (P = 0.00001}), F= 99%
Test for overall effect: £= 2,47 (P =0.01)

1.3.2 Placebo
Kapoor 2006 [18]
Heufelder 2009 [17]
Gopal 2010 [16]
Janes 2011 [15]
Gianatti 2014 [8]
Dhindsa 2015 [13]
Groti 2018 [22]

Haider 2020 [24]
Subtotal {95% Cl)

Heterogeneity: Tau®= 160.95, Chi®= 315343, df=7 (P = 0.00001); *=100%

12.4 21 24
3.4 0.4 16
18 193 22
14 14 &4

184 127 30

13.4 4 14

24.38 1282 27

aTe 265 178
380

Test for overall effect. Z= 017 (P = 0.86)

Total (95% Cl)

Heterogeneity: Tau®=128.31, Chi®= 7539.73, df= 15 (P = 0.00001); F=100%

LLE

Testfor overall effect. £=1.02 (P =0.31)
Testfor subgroup differences; Chif=1.97, df=1 (P=016) F=493%

1237 1.87 24 B5%

16.8 0487 16 B5%
17.86 2472 22 49%
1817 1457 B9 B2%
17.89 365 a0 B3%

11.8 2.2 14  B5%
2489 134 27 59%

244 28 178 65%
380 49.3%

773 100.0%

-1.88 [-2.94,-0.832]

S13.43[F13.77,-13.04]

1.70[3.858, 7.29]
-1.98 [-8.66, 4.70]
-3.00 [-4.77,-1.23]
-3T0[5.23,-217)

-3.52 1567, -1.43)]

-21.30[F2210,-20.40]

6.72 [12.05, -1.38]

0.03[1.09,1.149]
-3.40 [-8.87,-7.93]
-1.86 [-14.97, 11.28]
0.83[4.29, 5.499]
081 [4.22,5.24]
210[0.29, 4.49)
-0.591 [-7.64, 6.62]

12.90[12.32, 13.48]
0.78 [8.21,9.78]

-2.95 [-8.64, 2.74]

2006
2004
2010
2011
2014
2014
20148
2020

2006
20049
2010
2011
2014
2014
20148
2020

_—
—_—
—_—

—oniii——

5 0 5 10
L]

Decreazsed FS1 Increased FSI



Post-treatment

Pre-treatment

Mean Difference

Mean Difference

Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Random, 95% Cl  Year IV, Random, 95% CI
1.4.1 Testosterone

Bovanov 2003 [19] 8.6 1 24 104 1.6 24 3.4% -1.80 [2.55,-1.05] 2003

Heufelder 2009 [17] 6.3 0.1 16 7.8 0.1 16 4.5% -1.20[F1.27,-1.13] 2009 -

Gopal 2010 [16] 6.3 2 22 B.43 2.2 22 2.4% -013[1.37, 1111 2010

Gianatti 2014 [8] A 1 ar 6.8 0.3 ar 4.2% 0.30 [-0.04, 0.654] 2014 I
Hackett 2014 [14] 7.7 1.3 91 7.7 1.3 =) ] 4.2% 0.00 [-0.38,0.38] 2014 b —
Dhindsa 2015 [13] 7.2 0.9 20 6.8 0.9 20 3.8% 0.40 [-0.16, 0.896] 2015 I E—
Groti 2018 [22] 718 0.81 28 B2 1.04 28 4.0% -0.94 [-1.43,-0.45] 2018 —

Hackett 2018 [20] .6 1.3 175 7.6 1.3 175 4.3% 0.00[-0.27,0.27] 2018 b
Khirpun 2018 [21] 6.7 1.9 40 7.8 2.4 40 29% -110[F2.05-015] 2018

Yassin (2019 12 5.6 0.2 229 5.9 0.2 229 4.5% -0.30 [-0.34,-0.26] 2019 =

Groti 2020 [5] GE 0.F7 28 B2 1.04 28 4.0%  -1.52 [2.00,-1.04] 2020 —

Haider 2020 [24] 5] 2.8 178 9.4 1.4 178 41% -3.40 [3.82,-2.98] 2020

Wiittert 2021 [23] 5.65 0.43 504 a7 0.5 504 4. 5% -0.05 011, 0,011 2021 =
Subtotal (95% CI) 1392 1302 50.8%  -0.73 [-1.07, -0.40] -l
Heterogeneity: Tau®=0.32; Chi*= 95597, df=12 (F = 0.00001), F= 99%

Test for overall effect: £=4.28 (P = 0.0001)

1.4.2 Placebo

Bovanov 2003 [19] 9.9 1.4 24 103 1.6 24 3.2% -0.40 [-1.25,0.45] 2003 — E—
Heufelder 2009 [17] A 0.1 16 7.8 0.1 16 4.5% -0.40 [-0.47,-0.33] 2009 -

Gopal 2010 [16] 6.3 27 22 F7.BY9 277 22 1.8% -1.39 [-3.01, 0.23] 2010

Gianatti 2014 [8] 7.2 0.7 30 7.1 0.2 30 4.3% 010016, 0.36] 2014 I
Hackett 2014 [14] T.a 1.2 95 7.8 1.2 95 4.2% 0.00[-0.34,0.34] 2014 i
Dhindsa 2015 [13] A 1.5 14 7 1.4 14 2.7% 010097, 117 2015

Groti 2018 [22] 7.65 0.7 27 F7.B9 077 27 4.1% -0.24 [-0.63,015] 2018 ——
Hackett 2018 [20] T.a 1.5 362 7.8 1.8 362 4.4% 0.00[-0.22,0.22] 2018 T
Khirpun 2018 [21] 8.4 3.1 40 7.9 2.4 40 2.4% 0580 [0.71,1.71]1 2018

Yassin (2019 12 653 0.22 ar 5.9 0.2 ar 4. 5% 0.63[0.57, 0.69] 20149 -
Haider 2020 [24] 11 1.25 178 7.8 0.7 178 4.4% 3.20[2.959, 3.41] 2020

Groti 2020 [5] 693 0.72 27 F7.B9 077 27 41%  -0.96 [-1.36,-0.596] 2020 —

Wiittert 2021 [23] 567 0.44 503 a7 0.5 503 4. 5% -0.03 [-0.09, 0.03] 2021 -1
Subtotal (95% CI) 1425 1425 49.2% 0.16 [-0.29, 0.60] -
Heterogeneity: Tau®= 0.57, Chi®*=1353.76, df=12 (P = 0.00001); F= 99%

Test for overall effect: £2=0.69 (P = 0.49)

Total (95% CI) 2817 2817 100.0%  -0.29 [-0.57, -0.02] -l
Heterogeneity: Tau®= 0.43; Chi®= 2920.64, df= 25 (P = 0.00001); F= 99% _52 _51 15 %
Testfor overall effect: Z= 2.09 (F=0.04) Decreased HbA1c Increased HbA1C

Test for subgroup differences: Chi*=9.78, df=1 (P = 0.002), 7= 89.8%



