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Supplementary material: Contents

Appendix 1 Search strategy

APPENDIX I: SEARCH STRATEGY

Search Term

Search Items

Search Engines

Cochrane Ovid Google
PubMed | Scopus Library Embase | EBSCOhost Medline | Scholar
("infertility" [MeSH Terms] OR "infertility'" [All Fields])
AND ("oligospermia” [MeSH Terms] OR Result 5535 8200 207 4733 3049 4777 15
"oligospermia'[All Fields]) AND "humans'[MeSH Chosen 5499 4786 69 1810 403 4301 1
Terms]
("infertility" [MeSH Terms] OR "infertility"[All Fields]) | p. . 4709 350 18 6523 3705 8351 80
AND ("azoospermia"[MeSH Terms] OR osu
"azoospermia' [All Fields] OR "azospermia"[All Fields])
AND "humans" [MeSH Terms| Chosen 2352 173 14 2212 641 4375 25
("infertility" [MeSH Terms] OR "infertility" [All Fields])
AND ("oligospermia [MeSH Terms] OR Result 5992 5288 61 1494 1137 2672 15
"oligospermia' [All Fields] OR "oligozoospermia" [All
Fields]) AND "humans" [MeSH Terms] Chosen 236 2316 10 115 51 424 10
("infertility" [MeSH Terms] OR "infertility'" [All Fields]) Result 5677 1241 38 434 271 707 6
AND ("oligospermia'" [MeSH Terms] OR osu
"oligospermia'[All Fields] OR
"oligoasthenoteratozoospermia'[All Fields]) AND Chosen 99 108 14 82 20 206 4
"humans'' [MeSH Terms]
("infertility" [MeSH Terms] OR "infertility" [All Fields])
AND (("genitalia" [MeSH Terms| OR "genitalia"[All | Result [ 33121203521 108 22 1631 74 2
Fields] OR "genital"[All Fields]) AND ("disease"[MeSH
Terms] OR "disease"[All Fields])) AND Chosen 2859 16408 59 7 383 44 1
"humans' [MeSH Terms]
("infertility" [MeSH Terms] OR "infertility" [All Fields]) | Result 10225 | 41244 876 13428 11509 21294 373
AND ("semen" [MeSH Terms] OR "semen'" [All Fields])
AND "humans"[MeSH Terms] Chosen 7123 22701 322 4288 1307 12591 257
("infertility" [MeSH Terms] OR "infertility' [All Fields])
AND ("oligospermia"[MeSH Terms] OR Result 6036 7319 79 143 239 483 3
"oligospermia'[All Fields] OR ("low" [All Fields] AND
"sperm" [All Fields] AND "count"[All Fields]) OR "low Chosen 161 4161 20 33 1 181 3
sperm count'[All Fields]) AND "humans"[MeSH Terms]
("infertility" [MeSH Terms] OR "infertility" [All Fields] Result 5501 1224 29 318 135 402 0
OR "subfertility"[All Fields]) AND esu
("oligospermia'" [MeSH Terms] OR "oligospermia' [All
Fields]) AND "humans" [MeSH Terms] Chosen | 0 4 e 28 ! 23 v
("infertility" [MeSH Terms] OR "infertility" [All Fields]
OR "subfertility"[All Fields]) AND Result ] 4692 o 0 290 86 694 !
("azoospermia' [MeSH Terms] OR "azoospermia" [All
Fields]) AND "humans" [MeSH Terms] Chosen | 23 0 L 2 L . !
("infertility" [MeSH Terms] OR "infertility" [All Fields] Result 5993 1119 29 93 5 333 3
OR "subfertility"[All Fields]) AND s
("oligospermia'" [MeSH Terms] OR "oligospermia' [All
Fields] OR "oligozoospermia'"[All Fields]) AND Chosen 1 7 0 4 3 2 2
"humans'' [MeSH Terms]
("infertility" [MeSH Terms] OR "infertility" [All Fields]
OR "subfertility"[All Fields]) AND Result || 5677 | 317 ! 30 17 93 0
("oligospermia'" [MeSH Terms] OR "oligospermia' [All
Fields] OR "oligoasthenoteratozoospermia'[All Fields]) Chosen 0 2 0 4 0 0 0

AND "humans''[MeSH Terms]




("infertility" [MeSH Terms] OR "infertility'" [All Fields]

OR "subfertility" [All Fields]) AND (("genitalia"[MesH | JSSUlt | 4162 | 1942 15 2 38 10 0
Terms] OR "genitalia"[All Fields] OR "genital" [All
Fields]) AND ("disease"[MeSH Terms| OR "disease"[All | Chosen 780 273 2 1 3 1 0
Fields]))
("infertility" [MeSH Terms] OR "infertility" [All Fields] Result 11781 6031 119 1110 508 2163 12
OR "subfertility" [All Fields]) AND ("semen'" [MeSH
Terms] OR ”semen"[All Fields]) Chosen 1552 463 19 199 17 218 9
("infertility" [MeSH Terms] OR "infertility'" [All Fields]
OR "subfertility"[All Fields]) AND Result 6508 1465 16 9 5 76 0
("oligospermia'" [MeSH Terms] OR "oligospermia' [All
Fields] OR ("low"[All Fields] AND "sperm"[All Fields]
AND "count"[All Fields]) OR "low sperm count"[All | Chosen [ 321 76 3 3 0 0 0
Fields])
Subfertile[All Fields] AND ("oligospermia" [MeSH Result 167 1449 29 242 169 377 0
Terms] OR "oligospermia'" [All Fields]) Chosen 49 20 4 59 0
Subfertile[All Fields] AND ("'azoospermia" [MeSH Result 107 90 197 112 653 0
Terms] OR "azoospermia'[All Fields] OR
"azospermia" [All Fields]) Chosen 10 0 0 19 1 57 0
Subfertile[All Fields] AND ("oligospermia' [MeSH Result 189 1364 11 85 67 345 0
Terms] OR "oligospermia'"[All Fields] OR
"oligozoospermia"[All Fields]) Chosen 1 23 0 4 0 10 0
Subfertile[All Fields] AND ("oligospermia" [MeSH Result 177 302 1 21 16 106 3
Terms| OR "oligospermia'[All Fields] OR
"oligoasthenoteratozoospermia'[All Fields]) Chosen 0 2 0 3 0 3 2
Subfertile[All Fields] AND (("genitalia" [MeSH Terms] Result 65 1690 15 0 27 6 0
OR "genitalia"[All Fields] OR "genital" [All Fields])
AND ("disease'" [MeSH Terms] OR "disease"[All Chosen 7 268 0 0 0 1 0
Fields)))
Subfertile[All Fields] AND ("semen"[MeSH Terms] OR | Result 747 6861 119 5078 781 2229 82
"'semen"[All Fields]) Chosen | 131 872 1 120 28 346 60
Subfertile[All Fields] AND ("oligospermia" [MeSH
Terms] OR "oligospermia'"[All Fields] OR ("low"[All Result 224 1339 17 1 16 76 0
Fields] AND "sperm'"[All Fields] AND "count"[All Chosen 0 78 0 0 1 b 0

Fields]) OR "low sperm count'[All Fields])




Supplementary Table 1: Reasons for study exclusion after full-text assessment (n=607)

Database Number of
records

Review articles 203
Irrelevent articles (conference papers/proceedings, letter to the editor and 194
study protocols)
Meta-Analysis 19
Surgical intervention articles 30
Systematic reviews 44
Does not meet selection criteria (details are as under)- 75

Not measured male patient data 37

Not measured the selected outcomes

51




Supplementary Figure 1: Overall meta-analysis for sperm concentration of included RCTs (n=29)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
10 Miti 1985 762 362 56 072 318 45 41%  630(557,82) : 27270000
14 AinMelk 1987 068 2433 16 14 2424 16 06% -0.7241755,16.11] - P020000
103 A Nadjarzadeh 2012 1747 1366 23 1621 1496 24 17% 1264692944 -+ 920000
22 Abdul Razaq 2018 71873 680 0 M B0 20% 2200[1588,2012) - 008722
22a Nicola Colacurei 2012 38 384 65 02 347 B4 41%  400[274,526) 2200000
23a Martin Imhof 2012 135 1521 132 26 585 73 36% 1090[7.98,1382) . 00:0000
24aMohammad Reza Safarinejad 2012~ 267 46 101 17 4 102 41% 11.70[1051,1289) #80000
25 Pusch 1988 675 1456 20 63 1991 28 15% 0451863053 -+ 092008
26 Mahmoud Hussein 2012 117 W 0 17 3 18%  200[575,975 + 00:9222
26a A Nadjarzadeh 2011 004 1195 23 357 1198 24 21%  3531331,1037) T 2000000
313 Hussein Ghanem 2000 78 1342 0 07 797 0 25%  TAD[1.51,1269) ~ 0002000
338 Murat 2008 51281 42 01 1342 25 13%  500499,1499) T~ 2200000
33 Murat 2008 76 WE5 3 01 1342 25 11%  7504356,18.56) ™ 9700000
33 Murat 2008 04 1834 30 01 1342 25 16%  -0£01891,791) -+ 2200000
MaMohammad Reza Safarinejad 2008 62 45 98 04 435 96 41%  530(4557.09) , EEEEEEE
38a RobertoParadisi 2006 85 081 15 01 437 15 25%  84D[297,1383 - 89272000
412 Andrea lerz 2004 402 792 30 64 1474 26 22%  -208[842,426) -+ 2000000
44a Ettore Caroppo 2003 25 573 23 041 216 10 37%  239[030,508 g 2202000
45a Dimilrios A 2003 34 20595 106 63 17931 106 01% 281042388, 80.08) — 9220000
46aWai Yee Wong 2002 1073 2 15121 25 00% 25047332783 | ——— 2020000
46a Wai Yee Wong 2002 4519081 24 1512211 25 00% 300487.10,9310) 9020000
463 Wai Yee Wong 2002 45 8550 23 1512211 25 01% 3.00$56.28,62.28) — 99720000
473 Carlo Foresta 2002 45 314 15 13 246 15 39% 3201.18,5.22) r ...?...
473 Carlo Foresta 2002 223 15 13 246 15 40%  060[091,251) 29002000
50a AKamischke 1998 12 1092 34 25 1058 31 26%  -1.30[653,39 + 897272000
502 C Keck 1934 M4 4 1 3837 47 02% 200128.08,3209) S #9727000
63 aW. KRAUSE 1992 21 1282 3 02 809 37 28%  1901289,669) T 900:000
§7a Yin-man Ding 2015 17 685 38 09 293 30 38%  080[162322 t 270008
§7a Yin-man Ding 2015 16 338 3% 09 293 30 41% 0704082222 770000
67a Yin-man Ding 2015 14001 40 09 293 30 35% 1310(10.12,16.08) . 170008
§7a Yin-man Ding 2015 101 644 41 09 293 30 38%  920(697, 1143 . 770000
72a Milat 2015 356 220 3 24 27201 41% 538474722 920200
72a Milat 2015 175 204 20 24 272 29 41%  415(282,549) 9207007
72a Milat 2015 33257 45 24 272 W 41%  55314.39,687) 920200
74a Markus Ligovac 2016 57 2048 156 78 184 143 29%  -220[661,221) ~ 22221227
763 A FARRAG 2015 374 689 36 0 31 46 38%  374[1.32.616) o 27707008
77aR.Selice 2010 86 113 70 41 42 35 35%  450[151,749) . 9:0:9020
783 R. Paradisi 2013 134 75 45 72 42 15 35%  620[315,929 - 7722000
80a TinaKoldJensen 2020 5 6242 25 42 4712 1125 04% 3.00431.05,37.95) —_ 00::000
80a TinakoldJensen 2020 B 1244 75 42 42712 1125 04% -4.0043964,3164) —_—r 00::000
80a TinaKoldJensen 2020 46 16066 98 42 42742 1125 01% 40043643, 44.43 S 002000
§0a TinakoldJensen 2020 43 4243 210 42 42712 1125 04% 1.00R4021,422) S e 002000
Total (95% C1) 2132 5007 100.0%  4.90 [3.54, 6.26] |
Heterogeneity. Taw?= 11.31: Chiz= 320,00, df= 41 (P < 0.00001); = 87% TR R IR,

Test for overall effect Z=7.06 (P < 0.00001)

Risk of bias legend
{A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)
{F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (atfrition bias)

Placebo Infervention



Supplementary Figure 2: Overall meta-analysis for sperm motility of included RCTs (n=29)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV,Random,95%Cl IV, Random, 95% CI ABCDEFG
10 Mii 1995 624 1185 56 -218 1030 46 32%  842[410,1274] - 27220000
14 AinMelk 1967 084 3629 16 208 3092 16 04% -292129.35,2351) o 0720000
19a A Nadjarzadeh 2012 578 1688 23 054 1846 24 17% 524}487,153) - 020000
22 Abdul Razzag 2018 181229 60 0 9 60 33% 1800(1415,21.85 - 00:9222
22aNicola Colacurci 2012 25 51 65 06 491 64 38%  190[017,363 . 27700000
23a Martn Irmhof 2012 165 1899 132 05 343 73 20% 7.00[1.50,1550) - 00:0000
24aMohammad Reza Safaringjad 2012 358 27 100 25 2 102 39% 1080[10.15,11.45) P9720000
25 Pusch 1988 28 1004 28 14 1254 28 27%  140F451,731) r 007000
26 Mahmoud Hussein 2012 16 785 37 0 7 37 34% 1600[1268,1932 . 00922
26a A Nadjarzadeh 2011 578 1687 23 051 1729 24 18% 527[450,1504) - EERR R
31a Hussein Ghanem 2009 12000 30 -6 1709 30 18% 7.00(243,1643) — 002000
33a Murat 2008 1342 174 3 302 144 25 21% 16.14[7.89,2439) - 9200000
23a Murat 2008 1052 1812 42 302 144 25 22% 1354(567,21.41) - 200000
33a Murat 2008 5081302 30 302 144 25 23%  -20649.38,526) -+ 9200000
J4aMohammad Reza Safaringjad 2000 54 231 98 08 239 96 39%  460[3.94,526) EEEEEET]
38a RobertoParadisi 2006 19 545 15 06 555 15 33%  130}264,524) H 8927000
412 Andrea lerzi 2004 794 1166 30 647 841 26 29%  147}381,679) r 2000060
44a Etiore Carappo 2003 382 427 23 889 3933 10 03% S51712481,3515) —_ 27702000
45a Dimitrios A 2003 119 1258 106 14 155 106 33% 1080(7.00,14560) - 0220000
46aWai Yee Wong 2002 56912 22 0 8950 25 01% 50044047,5047) —_— 97206000
46aWai Yee Wong 2002 58055 23 0 8959 25 01% 500043145314 —— 0000600
462 Wai Yee Wong 2002 28628 20 0 8959 25 01% 200[047.24,51.24 —r— 9720000
47a Carlo Foresta 2002 18 874 15 -1 776 15 27%  280}311,871 2 2007000
47a Carlo Foresta 2002 171048 15 -1 776 15 25%  270[390,930] - 002000
50a AKamischke 1998 29 1694 34 58 167 31 21% -870[16.88,-052) — 09727000
593 C Keck 1004 34 2247 44 17 2097 47 19%  1.7047.25,1065) T 8927000
63 a W, KRAUSE 1992 43 254430 31 1925 37 17%  1.80[8.31,1191) + ©00:000
§7a Yin-man Ding 2015 23 491 36 13 8 30 34%  1.004228,429) - 7700002
§7a Yin-man Ding 2015 61114 40 13 8 30 31% 470022918 o 770000
§7a Yin-man Ding 2015 62 898 41 13 8 30 33%  490[093,887 - 770000
§7a Yin-man Ding 2015 39125 38 13 8 30 3% 2604198719 - 770000
72a Milat 2015 576 34 34 5 491 29 37%  T26[5.14,939 . 920200
72a Milat 2015 233 369 45 15 491 20 37%  383(1.74,592) . 20200
72a Milat 2015 163 316 20 15 491 29 3%  313(087.539 r 9202007
74a Markus Lipovac 2016 02 182 156 152 1631 143 33% -600}991,-209] - 22222121
76a A FARRAG 2015 161219 36 0 733 46 31% 1600[11.48 205 - 27702000
77aR. Selice 2010 471667 70 15 1661 35 25%  3.201355,999) - 0:0:970
78aR. Paradisi 2013 04 576 45 -01 531 15 35% 0501267367 - 2222000
§0a TinaKoldJsnsen 2020 60 7707 210 627 17587 1125 11% -27017.34,11.94) — 00::000
80a TinaKoldJsnsen 2020 632 5339 98 627 17587 1125 1.0% O050(14.24,1524) - 00000
80a TinaKoldJsnsen 2020 636 3558 25 627 17587 1125 08% 090(1642,1822 - 0072000
80a TinakoldJensen 2020 603 5146 75 627 17587 1125 1.0% -240(1793,1313) - 00::000
Total (95% CI) €32 5098 100.0%  4.95[3.19,6.72) |
Heterogeneity. Tau*= 20.71; Chi*= 444.22, df= 41 (P < 0.00001); = 91% T

Test for overall effect Z=5.51 (P < 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)
(C) Selective reporting (reporting bias)
(D) Other bias

(E) Blinding of participants and personnel (performance bias)
(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (aftrition bias)

Placebo Intervention



Supplementary Figure 3: Overall meta-analysis for sperm morphology of included RCTs (n=29)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
10 Mitié 1985 56 1568 56 098 1427 45 12% 46241.23,1047] - 2220008
14 AinMelk 1987 -375 6851 16 -282 7005 16 0.0% -0.83[48.84,47.18) —— 0020000
19a A Nadjarzadeh 2012 091 481 23 021 492 24 30%  -112(3.90,1.66) #0720000
22 Abdul Razzag 2018 12 964 60 0 11 60 22% 1200(830,15.70] - 00:9222
22aNicola Colacurci 2012 13 711 65 01 752 64 33%  140(113,393) - 27700000
23a Martin Imhof 2012 111216 132 -35 3002 73 08% 1450(7.31,2169] -~ 00:0000
24aMohammad Reza Safarinejad 2012 176 44 101 148 41 102 48%  280[163,297) 20720000
25 Pusch 1988 696 1540 29 1 1661 28 07% 586}4248,14.20) - 92000
26 Mahmoud Hussein 2012 51058 37 0 12 37 14% 50040.15,10.15) = 008222
26a A Nadjarzadeh 2011 090 5123 021 508 24 29% 1120403179 (111111
31a Hussein Ghanem 2009 31709 30 10 1453 30 07% 1300(4.97,21.03 - 000000
33a Murat 2008 008 06 42 002 05 25 55% -0104038,018 200000
33a Murat 2008 008 06 3 002 056 25 55% -0.10[0.40,020 200000
33a Murat 2008 008 06 30 002 056 25 55% -01000.41,021) 200000
4aMohammad Reza Safarinejad 2009 24 251 98 05 246 96 52%  1.90[1.20,260) | EEEEEET]
38a RoberloParadisi 2006 08 87 15 47 878 15 11%  260}3.66,686) T g8 7800
41aAndrea lerzi 2004 128 241 30 43 32 26 44% -3020452,-152) 000000
44a Etore Caroppo 2003 52 883 23 -27 1224 10 06% 7.904050,1630) — 7707000
45a Dimitrios A 2003 154 1293 106 -2 1589 106 21% 17.40[1350,21.30) - 0220000
46a Wai Yee Wong 2002 40128 230 942 25 16% 1001574374 T #020000
46aWai Yee Wong 2002 01120 22 0 042 25 11%  000}599,599 T 0020000
46aWai Yee Wong 2002 0 141 24 0 942 25 09%  000}6.74,6.74) + 20720000
47a Carlo Foresta 2002 07 072 15 12 964 15 09% -19018.83,503) -+ 2002000
47a Carlo Foresta 2002 54 85 15 12 964 15 10% 4204233,1073) - $00°000
50a AKamischke 1098 02 706 34 02 698 31 25%  040}3.02,382) 9922000
59a C.Keck 1994 16 2484 44 13 3252 47 03% 3004885148 - 992:000
63 a W, KRAUSE 1992 03 2138 39 521803 37 06% 4904398,1379) T~ 200°000
§7a Yin-man Ding 2015 64 851 38 22 085 30 18%  42040.24,864) - 27700082
67a Yin-man Ding 2015 25 348 3 22 985 30 22% -470(8.40.-1.00) - 270000
67a Yin-man Ding 2015 44 1143 40 22 985 30 15%  220(280,7.20) T 270008
674 Yin-man Ding 2015 61 1143 41 22 0985 30 15%  390(1.07,887) - 770008
72a Milat 2015 056 071 45 1 12 29 54%  1.53[1.08,204 920200
72aMilat 2015 142 062 34 -4 12 29 54%  212[1.64,260) 1 20200
72a Milat 2015 200 023 20 4 12 29 54%  301[256,3.46 . $20200
74aMarkus Lipovac 2016 96 1516 156 97 1586 143 24% -010}362,342) TIIITTL
T6a A FARRAG 2015 636 83¢ 3% 0 7 46 25%  635[297.975) - 7702008
77aR. Selice 2010 22 776 70 44 621 3B 31%  360[0.85,635) - 0:0:920
78a R. Paradisi 2013 02 745 45 26 878 15 15% 2801215775 s 2222000
80a TinaKoldJensen 2020 61102 75 65 5024 125 21%  -050(4.35,3.35) 0022000
80a TinaKoldJansen 2020 §8 2713 20 65 5024 1125 16%  0.30}4.40,500) T 00::000
80a TinaKoldJensen 2020 751334 98 65 5024 1125 21% 100295 495 T 0022000
80a TinaKoldJansen 2020 651036 25 65 5024 1125 15%  000}5.01,501) T 00000
Total (95% Cl) 132 5007 100.0%  1.95[1.24, 2.68)
Heterogeneily. Tau® = 245, Chi*= 451 40, df= 41 (P < 0.00001); = 81% o & o o 1w

Test for overall effect Z=5.33 (P < 0,00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)
(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

Placebo Intervention



Supplementary Figure 4: Sub-group meta-analysis (intervention based) for sperm concentration (n=29)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD_Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI ABCDEFG
1.3.2 SERM
10 Micic 1985 762 362 56 072 318 45 41% 6.90 [5.57,8.23) 1985 E %
14 AinMelk 1987 068 2433 16 14 2424 16 06% -072[175516.11] 1987 N @®
63 aW. KRAUSE 1992 21 1282 39 02 809 37 28% 1.90-2.69,6.69) 1992 B @®
33a Murat 2008 76 2765 31 01 1342 5 11%  7.50[356,18.56] 2008 T @®
33a Murat 2008 -04 1834 30 01 1342 25 16% -0.50 -8.91,7.91] 2008 i @ ?
33a Murat 2008 5.1 281 42 01 1342 25 13%  5.00[-499,1499] 2008 T L]
31a Hussein Ghanem 2009 78 1342 30 07 797 30 25% 7.10[151,12.69) 2009 I~ ®
72a Milat 2015 323 257 45 24 272 19 41% 563[4.39,6.87] 2015 - £
72a Milat 2015 358 1 34 -24 272 1M 41% 5.98[4.74,7.22] 2015 N ®
Subtotal (95% CI) 323 261 22.2% 6.00 [5.27, 6.72) |

Heterogeneity: Tau®= 0.02; Ch= 8.08,df= 8 (P= 0.43); F=1%
Testfor overall effect Z=16.26 (P < 0.00001)

1.3.3 Hormones

25 Pusch 1988 675 1456 29 63 1991 28 15% 045863953 1988 - 1)
50a AKamischke 1998 1.2 10482 34 25 1058 ki 26% -1.30 [-6.53,3.93] 1998 T ..
47a Carlo Foresta 2002 45 314 15 13 246 15 39% 3.20(1.18,5.22] 2002 I *
47a Carlo Foresta 2002 21 il 15 1.3 246 5 40% 0.80[-091,251] 2002 ..
44a Ettore Caroppo 2003 25 573 23 0N 215 10 37%  2.3910.30,508 2003 - 77
45a Dimitrios A 2003 344 20595 106 6.3 17931 106 01% 2810[-2388,80.08] 2003 .?
38a RobertoParadisi 2006 85 a8 15 01 437 15 25% 8.40(297,13.83] 2006 ~ ..
77a R. Selice 2010 86 113 70 41 42 35 35% 450,51, 7.49] 2010 - @
22a Nicola Colacurei 2012 38 384 B85 -02 347 64 41% 4.00[2.74,5.26) 2012 . 77
78aR. Paradisi 2013 134 75 45 7.2 4.2 15 35% 6.20[3.15,9.25) 2013 = TP
67a Yin-man Ding 2015 1.7 6.85 38 09 293 0 38% 08062, 3.22] 2015 TR
67a Yin-man Ding 2015 14 901 40 09 293 30 35% 1310[1012,16.08) 2015 - 77
B7a Yin-man Ding 2015 101 6.44 4 09 293 30 38% 920[6497,11.43) 2015 - oL
67a Yin-man Ding 2015 16 338 36 09 283 30 41%  070(082,222) 2015 77
7T6a A FARRAG 2015 T4 6.89 36 0 31 46 38% 374[.32,6.16] 2015 - i o
Subtotal (95% CI) 608 500 48.4%  4.14[2.30,5.99] +

Heterogeneity: Tau®= 9.80; Chi*= 104,67, df= 14 (P < 0.00001); F= 87%
Testfor overall effect Z= 4.40 (P < 0.0001)

1.3.6 Vitamins

46a Wai Yee Wong 2002 4 14073 22 15 12211 25 00% 250[7332,78.32 2002 8990000
80a TinaKoldJensen 2020 45 6242 25 42 42712 125 01% 3.00[-319537.95 2020 9072000
80a TinakoldJensen 2020 43 24243 210 42 42742 1125 01% 1.00[}-4021,42.21) 2020 00?000
80a TinaKoldJensen 2020 38 11244 75 42 42712 1125 01% -4.00[3954,31.64] 2020 00 1000
Subtotal (95% CI) 332 3400  0.4% 0.14[-20.41,20.69] -

Heterogeneity: Tau®*= 0.00, Chi*= 0.08,df= 3 (P= 0.99); F= 0%

Testfor overall effect Z= 0.01 (P = 0.99)

1.3.7 Enzymes

59a C Keck 1984 24 944 44 22 3937 47  02% 200[-2808, 3208 1994 9?2000
Subtotal (95% CI) 44 47 0.2% 2.00[-28.08,32.08] e

Heterogeneity: Not applicable
Test for overall effect Z=0.13 (P = 0.90)

1.3.8 Supplements

46a Wai Yee Wang 2002 45 19081 24 15 12211 % 00% 3.00[8710,93100 2002

46a Wal Yee Wong 2002 45 8550 23 15 12211 25 01% 3.00(-5628,62.28 2002

41a Andrea lenzi 2004 402 792 30 61 1474 B 22% -208 842, 4.26) 2004 T
343 Moh |Reza Safarinejad 2009 62 45 08 04 435 96 41% 5.80 [4.55,7.05] 2009 .
26a A Nadjarzadeh 2011 -0.04 1185 23 357 1198 4 1% 353[331,1037) 2011 -
243 Moh 4 Reza jad2012 287 46 101 17 4 102 41% 11.70[1051,12.89) 2012 s
23a Martin Imhof 2012 135 1521 132 26 585 i< 36% 1090(798,13.82) 2012 -
19a A Nadjarzadeh 2012 1747 1366 23 1621 1496 24 17%  1.26(-6.92,9.44] 2012 T
26 Mahmoud Hussein 2012 2 17 37 0 17 7 1.8% 200575975 2012 T
72a Milat 2015 1.75 204 20 -24 272 19 41% 415([282,5.48) 2015 N
74a Markus Lipovac 2016 57 2048 156 7.9 184 143 29%  -220[-661,2.21] 2016 4
22 Abdul Razzag 2018 23 1873 1] 0 i B0 20% 23.00[1588, 3012 2018 =
80a TinakKoldJensen 2020 46 16066 98 42 42712 1125 01% 4.00[-3643,44.43 2020

Subtotal (95% CI) 825 1789 288%  5.99[2.83,9.15] +

Heterogeneity. Tau®= 20,00, Chi*= 13570, df= 12 (P < 0.00001), F=91%
Testfor overall effect Z=3.71 (P =0.0002)

Total (95% Cl) 2132 5997 100.0% 4.90 [1.54, 6.26] |
Heterogeneity. Tau®= 11,31, Chi*= 320,09, df = 41 (P < 0.00001), F= 87%
Test for overall effect Z=7.05 (P < 0.00001)

Testfor subgroup differences: Chi*= 3.73, df= 4 (P = 0.44), F=0%

Risk of bias legend

(A) Random sequence generalion (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (pefformance bias)

(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

100 -50 50 100
Placebo Interventions




Supplementary Figure 5: Sub-group meta-analysis (SERM type based) for sperm concentration (n = 6).

Intervention Placebo Mean Difference Maan Difference Risk of Bias
Study or Subgroup Mean SO Total Mean SO Total Weight IV, Random,95%Cl IV, Random, 95% CI ABCDEFG

1.7.1 Tamoxifen

14 AWelk 167 068 2430 16 14 24 16 02% -Q7H755 1611 - 020000
4 Mural 2008 BB N 01134 B 0% 75043561856 . 9200000
TaMuat 2000 QM0 011 % 0M% -050p8Y TN T $200000
T Mural 208 OB 011 B 05% SO0H149 T 9200000
GaWKRAGENR 201280 W 02 800 3 2% 1904289669 t 9002000
128 Milat 2015 W6 D NG SE68 I 02000
124 Milat 2015 WU M AW N SN 0 020:00
Subtotal (954 ) m 105 6064  560[475,646 |

Heteogenel,Taut= 000 Ch=1.34,df= 6 = 050) P= 0%

Tastforoeral et Z= 121 (P <0.00001)

172 Comiphene

10 Wi 1988 1038 % 07 MO 6 BI%  BNBSAN ! 1210000
YaussenChanem200 78 1340 0 07 79 W0 A7%  TA0[51,1269 - 8002000
Subltal (954C) ) 754 6936020 |
Heterogenely Tau?= 0.00; Chi= 000, = 1 = 096 P= 0%

Testforoveral eflect 2= 10,49 P < .00001)

Total (954 323 0008 600527672 |

Heterogenell Tau?= 0,02 Ohi*= 608, =8 (P= 043) P= 1% — —
Testforoveraleflect 2= 16.26 P < .00001) . °5P0|aceno]n'pe utngRM1 !

Testfor subgroup difierences: Ch'= 2.74, df=1(P=0.10),F= 63 4%

Risk of bias legend

(A) Random sequence generation (selecion bias)

(B) Allocation concealment (selecion bias)

(C) Selective reporting (reporing bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)
(F) Blinding of outoome assessment (detection bias)
(6)Incomplets outcome data (aftiton bias)



Supplementary Figure 6: Sub-group meta-analysis (Supplement type based) for sperm concentration

(n=12)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random, 95% Cl IV, Random, 95% CI ABCDEFG
1.84 Zinc Sulphate
22 Abdul Razag 2018 221873 B0 0 2 60 78% 23.00[1588,3012) - 0028222
26 Mahmoud Hussein 2012 217 3% 0 AT 3 13%  200575,0.75) T 0026222
46aWai Yee Wong 2002 45 8550 23 1512241 25 03% 3.00}56.28,622] e 00:0000
46aWai Yee Wong 2002 45 19081 24 15 12211 25 01% 3.00}87.10,93.10] 020000
Subtotal (95% Cl) 144 147 155% 11.49[-642,20.39] <>
Heterogeneity Taw = 173.93; Chit= 15.47, df= 3 (P = 0.001); F= 81%
Testfor overalleffect Z=1.26 (P=0.21)
185 CoQ10
19a A Nadjarzadeh 2012 1747 1366 23 1621 1496 20 69%  1.26}692,9.44) + 0600000
24aMohammsad Reza Safarinejad 2012 287 46 101 17 4 102 128% 11.70[1051,1289) : 020000
26a A Nadjarzadeh 2011 004 1195 23 -357 1198 24 81% 353(331,1037) - (111111
34aMohammad Reza Safarinejad 2000 62 45 98 04 435 96 127%  580[455,7.0) : LT
Subtotal (95% Cl) 25 246 405% 651[1.88,11.47] (!
Heterogeneily. Tau* = 17.04; Chi*= 50.76, df= 3 (P < 0.00001); F= 94%
Test for overall effect Z= 2.75 (P = 0.006)
186 Camitine
41a Andrea lerzi 2004 402 792 30 61 1474 26 85% -2081842,426] + 0000000
Subtotal (95% Cl) 30 26 85% -208[-8424.26] ¢
Heterogeneity. Not applicable
Test for overall effect Z= 0,64 (P=0.52)
1.8.7 L-Camnitine
72a Milat 2015 175 204 20 24 272 29 127%  4.5[282,548) . 20200
74a Markus Lipovac 2016 57 2048 156 79 184 143 104% -220[661,221) - 72227272
Subtotal (95% Cl) 176 172 1%  134[485,752) ¢
Heterogeneity, Tau?= 17.40; Chi*=7.31, df= 1 (P = 0.007); F= 86%
Testfor overall effect 2= 042 (P = 0.67)
1.8.8 Fish Oil
80a TinakoldJensen 2020 46 16066 98 42 42712 1125 08% 40013643 4443 S 0077000
Subtotal (95% C1) 98 1125  0.6% 4.00[36.43,4443) -
Heterogeneity: Not applicable
Testfor overall effect Z= 0.19 (P = 0.65)
1.8.9 Profertil
23a Martin Imhof 2012 135 1521 132 26 585 73 117% 1090[7.98,1382) . 0060000
Subtotal (95% Cl) 132 73 11.7% 10.90[7.98,13.82] \
Heterogeneity: Not applicable
Testfor overall effect: Z=7.31 (P < 0.00001)
Total (95% CI) 825 1789 1000%  50(283,9.15) )
Heterogeneity. Tau®= 20.00; Ch*=135.70, df=12 (P < 0.00001); F=91% TR 50100

Testfor overall effect Z= 3.71 (P = 0.0002)

Testfor subgroup differences: Chi#= 1817, df=5(P=0.003), F=725%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)

{F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

Supplements Placebo



Supplementary Figure 7: Sub-group meta-analysis (intervention based) for sperm motility (n = 29)

Mean Difference

Mean Difference

Risk of Bias

Study or Subgroup Mean  SD Total Mean SD_Total Weight IV, Ri 95% CI IV,R 95% Ci ABCDEFG
1.13.2 SERM

10 Miti¢ 1985 6.24 11.85 56 -218 1039 46 32% B.42[4.10,12.74] o TR
14 AinMelk 1987 -0.84 3629 16 208 3992 16 04% -292[-29.352351] = L 1 3
31a Hussein Ghanem 2009 12007 30 -6 1709 30 18% 7.00[243,1643 — @@
33a Murat 2008 1312 171 31 -302 14.4 25 21% 16.14(7.89,24.39) = @7
33a Murat 2008 1052 1812 42 -302 144 25 22% 1354[567,21.41) == @2
33a Murat 2008 -508 13.02 30 -302 144 25 23% -2.06[9.38, 5286 2 E ®?
63 aW. KRAUSE 1992 -1.3 2544 39 31 1925 37 1.7% 1.80[8.31,11.91) -+ @
72a Milat 2015 576 34 34 -15 491 29 37%  7.26(514,9.38 - ®?
72a Milat 2015 233 369 45 15 491 29 37% 383[1.74,5.92) - @2
Subtotal (95% CI) 323 262 211.2% 6.62 [3.69, 9.54] ‘

Heterogeneity: Tau®= 9.15; Chi*= 21 84, df= 8 (P = 0.005); F=63%

Testfor overall effect Z= 4.44 (P < 0.00001)

1.13.3 Hormones

22a Nicola Colacurci 2012 25 5.1 65 0.6 4.9 B4 3.8% 1800017, 3.63]

25 Pusch 1988 2.8 10.04 29 14 1254 28 27% 1.40[-451,7.31)

38a RobertoParadisi 2006 19 545 15 0.6 5.55 15 3.3% 1.30[-2.64,5.24)

44a Ettore Caroppo 2003 -3.82 427 23 -899 3933 10 0.3% 517 [24.81,35.15)

45a Dimitrios A 2003 119 1259 106 11 155 106 3.3% 10.80[7.00,14.60]

47a Carlo Foresta 2002 18 874 15 -1 7.76 15 27% 280F311,871)

47a Carlo Foresta 2002 1.7 1048 15 -1 7.76 15 25% 2.70-3.90,9.30]

50a AKamischke 1998 -2.9 16.94 34 58 16.7 ki 21% -8.70[16.88,-0.52)

67a Yin-man Ding 2015 23 4 36 1.3 g 30 34% 1.00 228, 4.28]

67a Yin-man Ding 2015 6 11.14 40 13 8 30 31% 4.70[0.22,9.18)

67a Yin-man Ding 2015 6.2 898 41 1.3 8 30 33% 4.40[0.93,8.87)

67a Yin-man Ding 2015 39 11.25 38 1.3 8 30 31% 2601198, 7.18]

76a A FARRAG 2015 16 1219 36 0 7.38 46 31% 16.00(11.48, 20.52]

77aR. Selice 2010 4.7 1667 70 1.5 1681 35 25% 3.20 -3.55,9.95]

78a R. Paradisi 2013 0.4 576 45 01 531 15 3.5% 0.50 [-2.67, 3.67]

Subtotal (95% CI) 608 500 42.8% 3.55[1.14, 5.96]

Heterogeneity: Tau®= 15.45; Chi*= 63.50, df= 14 (P < 0.00001); F= 78%

Test for overall effect Z= 2.89 (P = 0.004)

1.13.4 Supplements

19a A Nadjarzadeh 2012 578 1688 23 054 1846 24 1.7% 524[-4.87,15.35]

22 Abdul Razzaq 2018 18 1229 60 0 9 B0 33% 18.00[14.15 21.85)

23a Martin Imhof 2012 165 1883 132 95 343 73 20% 7.00[1.50,1550]

24a Mohammad Reza Safarinejad 2012 358 27 10 25 2 102 39% 10.8010.15,11.45)

26 Mahmoud Hussein 2012 16 755 37 1] 737 34% 16.0011268,19.32)

26a A Nadjarzadeh 2011 5.78 16.87 23 051 1729 24 1.8%  5.27[-4.50,15.04)

34a Mohammad Reza Safarinejad 2009 54 23 98 08 239 96 39% 4.60(3.94,5.26)

41a Andrea lenzi 2004 794 1166 30 647 841 26 29% 1.47-3.81,6.75)

463 Wal Yee Wong 2002 5 8055 23 0 8959 25 01% 500[43.14,53.14)

46a Wal Yee Wong 2002 2 86.28 24 0 8959 25 01% 200[47.24,51.24)

T2a Milat 2015 163 316 20 15 49 29 37% 3.13(0.87,5.39)

74a Markus Lipovac 2016 92 182 156 152 1631 143 33% -6.00[-9.91,-209)

80a TinaKoldJensen 2020 63.2 53.39 98 627 17587 1125 1.0% 0.50[14.24,15.24]

Subtotal (95% CI) 825 1789 31.2% 6.51 [3.15, 9.86]

Heterogeneity: Tau®= 24.12; Chi*= 291.53, df= 12 (P < 0.00001); F= 96%

Test for overall effect: Z= 3.80 (P = 0.0001)

1.13.5 Enzymes

589a C.Keck 1994 352 2318 4 N9 218 47 1.9%  3.30[5.98,12.58] T 9?7000
Subtotal (95% CI) 44 47 1.9% 3.30[-5.98,12.58] >

Heterogeneity: Not applicable

Test for overall effect Z= 0.70 (P = 0.49)

1.13.6 Vitamins

46a Wai Yee Wong 2002 5 6912 22 0 8953 25  01% 5004047, 5047)

80a TinaKoldJensen 2020 63.6 35.58 25 B62.7 17587 1125 08% 090[16.42,18.22] 1T

80a TinaKoldJensen 2020 60.3 51.46 75 627 17587 1125 1.0% -240[17.93,13.13) b

80a TinaKoldJensen 2020 60 77.07 210 627 17587 1125 1.1% -2.7017.34,11.94) —

Subtotal (95% CI) 332 3400 3.0% -1.36(-10.26, 7.54] L 3

Heterogeneity: Tau®= 0.00, ChF=019,df=3 (P=098), F=0%

Testfor overalleffect Z=030(P=0.77)

Total (95% CI) 2132 5098 100.0% 4.99 [3.22, 6.75] +

Heterogeneity. Tau*= 20.68; Chi® = 443.51, df= 41 (P < 0.00001), = 91%
Test for overall effect. Z= 554 (P < 0.00001)
Test for subgroup differences: Chi*=542 di=4 (P=025), F=26.2%

Risk of bias legend

(A) Random sequence generation (selectio
(B) Allocation concealment (selection bias)
(C) Selective reporting (reporting bias)

(D) Other bias

n bias)

(E) Blinding of participants and personnel (performance bias)

(F) Blinding of outcome

bias)

(G) Incomplete outcome data (ann'tmﬁ bias)

100 -50 50
Placebo Intervnetion

100



Supplementary Figure 8: Sub-group meta-analysis (SERM type based) for sperm motility (n = 6).

Intervention Placebo Mean Difference Wean Difference Risk of Bias
Study or Subgroup Mean SO Total Mean SO Total Weight IV, Random,95%Cl IV, Random, 95% CI ABCDEFG
1151 Clomiphene
10 it 1985 024 1185 56 -8 1020 46 150% 8420101274 + 1770000
YaHussenGhanem009 12007 N B 1700 W0 69% T00}2431643 - 002000
Sublotal (954 C) ) 16 284 BT[A251240 i
Heterogeneity Tau= 000 Ch= 007 of=1(P=079) P=0%
Testforoveral effect Z= 4 08 P <0.0001)
1.45.2 Tamoxifen
14 AWl 1667 086 %29 16 200 09 16 12% 2924293 5] - 020000
4 Mrat 2008 B2 171 3030 e B 8% 1614789209 ‘s $200000
Yia Muat 208 0521012 4300 14 25 88% 1354687214 * $200000
TaMuat 2000 S01300 0 A0 e B 0% -L06[0%5 + $700000
aWKRAGEIN A3 B4 B 0105 T 62 190K 1191 + 0002000
ToaMiat 2018 62 N A5 40 W ME% T26EMON : 20200
724 Wil 2015 20 30 6 A5 40 B A% IR |- 020200
Sublota (954 ) W 18 TI2%  626[262,990 [
Heterogenelly Tau?= 1203, Chi*= 2042, df= 6 (P= 0.002) F= 71%
Testforoveral efect Z= 337 (°=0.0008)
Total (954C) 174 262 1000%  6.62(369,054 |
Heterogeneily Tau?= 0.15; Ch= 21,84, df= 8 (P= 0.008): P= 63% :.wu -5:0 5’0 100:

Testforoveral effect 2= 4 44 (P <0.00001)

Testfor subgroup dferences: Chi= 049, df=1 (P = 0.48),P= 0%

Risk of ias leqend

(A) Random sequence generation (selecion bias)

(B) Allocation concealment (selecion bias)
(C) Selectve reporting (reporing bias)
(D) Other bias

(E) Blinding of participants and personnel (pedormance bias)
(F)Blinding of outcome assessment (detection bias)

(6) Incomplets outcome data (afifon bias)

Placebo Type of SERM



Supplementary Figure 9: Sub-group meta-analysis (supplement type based) for sperm motility (n = 12).

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean  SD Total Weight [V, Random, 95% Cl IV, Random, 95% CI ABCDEFG
1.18.4 Zinc Sulphate
22 Abdul Razzaq 2018 181229 60 0 9 G0 105% 18.00[14.15,2185) - 00:9722
26 Mahmoud Hussain 2012 16 75 37 0 7 37 109% 16.001268,19.32) . 002822
46aWai Yee Wong 2002 §805 23 0 8950 25 05% 500[4314,5314) e 200000
46 Wai Yee Wong 2002 28628 24 0 8950 25 04% 200[47.24,51.24] —_— 920000
Subtotal (95% C1) 144 147 223% 16.78[14.27,10.29] \
Heterogeneity: Tau?= 0.00; Ch = 1.17, df = 3 (P = 0.76); = 0%
Test for overall effect Z=13.12 (P < 0.00001)
1.18.5C0Q190
19a A Nadjarzadeh 2012 578 1688 23 05¢ 1846 24 58% 5.24[487,1535) ¢ 00:0000
243 Mohammed Reza Safarinejad 2012 358 27 101 25 2 102 121% 10.80[10.15,11.45) . e 0000
26a A Nadjarzadeh 2011 578 1687 23 051 1720 24 60% S§27[-450,1504) T (1111 1]
34a Mohammad Reza Safarinejad 2009 54 231 98 08 239 96 121%  460[394,526) . GesdEse
Subtotal (95% CI) 245 46 360%  6.97[1.94,1201] ¢
Heterogeneity Tau= 18.69; Chi= 171.06, df= 3 (P < 0.00001); F= 98%
Testfor overall effect Z= 2.71 (P = 0.007)
1.18.6 Camnitine
41a Andrea lerzi 2004 794 1186 30 647 841 26 93%  147}381,679) T 000000
Subtotal (95% CI) 30 % 93%  147[-381,6.79) 'Y
Heterogeneity; Not applicable
Testfor overall effect Z=0.55 (P = 0.59)
1.18.7 L-Camitine
72a Wilat 2015 163 316 20 15 491 20 115%  313[087,539) g 920200
74a arkus Lipovac 2016 92 182 156 152 1631 143 104% -6.00}9.91,-20] - 722712121
Subtotal (95% CI) 176 172 220% -1.29[10.23,7.65) ¢
Heterogeneity. Tau®= 39,02, Chi*= 15,69, df= 1 (P < 0.0001); F= 94%
Test for overall effect Z= 0.28 (P= 0.78)
1.18.8 Fish Ol
80a TinaKoldJensen 2020 632 5339 98 627 17587 1125 36% 050[14.24,1524) - 9022000
Subtotal (95% CI) 08 1125  36% 050[14.24,15.24] <&
Heterogeneity: Not applicable
Testfor overall effect Z=0.07 (P = 0.95)
1.18.9 Proferti
23a Martn Imhof 2012 165 1889 132 95 343 73 68% 7.00(1.50,1550) - 00:0000
Subtotal (95% CI) 132 73 68% 7.00[1.50,15.50) ’
Heterogeneity: Not applicable
Testfor overall effect Z=1.61 (P=0.11)
Total (95% CI) 825 1789 1000%  6.51[3.15,9.86] ]
Heterogeneity. Tau®= 24.12; Chi*= 29153, df= 12 (P < 0.00001); F= 96% 100 %0 0100

Testfor overall effect Z= 3.80 (P = 0.0001)

Testfor subgroup differences: Chi*= 45.07, df=5 (P < 0.00001), F= 88.9%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)

(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

Sugplements Placebo



Supplementary Figure 10: Sub-group meta-analysis (intervention based) for sperm morphology (n=29).

Intervention Placebo Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Random, 95% CI_Year IV, Random, 95% CI
1.23.3 SERM
10 Mitic 1985 56 1568 56 098 1427 45 1.2%  4.62[1.23,1047] 1985 E
14 AinMelk 1987 -3.75 6851 16 -2.92 70.05 16 0.0% -083[48.84, 47.18] 1987 f—— =
63 a W. KRAUSE 1992 -0.3 21.38 38 -52 18.03 37  06% 4.90[3.98,13.78) 1992 e
33a Murat 2008 -0.08 0.6 3N 002 056 25 55% -0.10[-040,0.20) 2008
33a Murat 2008 -0.08 0.6 30 002 056 25 55% -0100.41,0.21] 2008
33a Murat 2008 -008 06 42 002 056 25 55% -010(038,018] 2008
31a Hussein Ghanem 2009 3 1708 30 -10 1453 30 07% 1300(4.97,21.03 2009 -
T2a Milat 2015 056 0.71 45 -1 1.2 29 54% 1.56[1.08,2.04] 2015
72a Milat 2015 112 062 34 -1 12 29 54% 212[164,2600 2015 r
Subtotal (95% CI) 323 261  29.6% 0.88 [0.07, 1.69]
Heterogeneity: Tau®= 0.85; Chi*= 113,89, df= 8 (P = 0.00001), F= 93%
Testfor overall effect Z= 213 (P = 0.03)
1.23.4 Hormonas
25 Pusch 1988 6.86 1549 29 1 1661 28 07% 586[-2.48,14.20) 1988 —
50a A Kamischke 1998 02 706 34 -02 698 kil 25% 0.40[-3.02,3.82] 1998 ™
47a Carlo Foresta 2002 -0.7 9.72 15 12 964 15 09% -1.90 [-8.83,5.03] 2002 i it
47a Carlo Foresta 2002 54 858 15 1.2 964 15  1.0% 4.20[2.33,10.73] 2002 e
44a Ettore Caroppo 2003 52 883 23 -27 124 10  06% 7.90[0.50,16.30] 2003 [
45a Dimitrios A 2003 154 1293 106 -2 1589 106 21% 17.40[13.50,21.30) 2003 >
38a RobertoParadisi 2006 09 8.7 15 1.7 878 15 11% 260 [-366,8.86] 2006 W
77aR. Selice 2010 22 776 M -14 B2 I 3% 360[085,6.35 2010 I
22a Nicola Colacurci 2012 1.3 ™1 65 -01 7.52 64 33% 1.40[F1.13,393] 2012 r
78a R. Paradisi 2013 0.2 745 45 -26 878 15 1.5% 280215775 2013 =
672 Yin-man Ding 2015 6.1 11.43 41 22 985 W 15% 390[1.07,887] 2015 =
76a A FARRAG 2015 636 834 36 0 7 46 25% B.36[297,9.75] 2015 ~
67a Yin-man Ding 2015 -2.5 348 36 22 985 30 22% -470[8.40,-1.00] 2015 -
67a Yin-man Ding 2015 64 851 38 22 985 30 18% 4.20-0.24,8.64] 2015 =
67a Yin-man Ding 2015 44 1143 40 22 985 30 15% 220[-280,7.20] 2015 =
Subtotal (95% CI) 608 500 26.2% 3.68 [0.97, 6.39] ]
Heterogeneity: Tau®= 22.07, Chi*= 8044, df= 14 (P < 0.00001), F=83%
Test for overall effect Z= 2.66 (P = 0.008)
1.23.5 Supplements
46a Wai Yee Wong 2002 -1 7.28 23 0 942 25 16% -1.00 [5.74,3.74] 2002 T
46a Wal Yee Wong 2002 0 141 24 0 942 25 09% 0.00[-6.74,6.74] 2002 T
41a Andrea lenzi 2004 128 241 30 4.3 3.2 26 44% -3.02[4.52,-1.52) 2004 y
34a Moh Reza Safarinejad 2009 24 2151 98 05 246 9  5.2% 1.90[1.20, 2.60] 2009 r
26a A Nadjarzadeh 2011 -0.91 51 23 021 508 24 29% -1.12[-4.03,1.79] 2011 b
26 Mahmoud Hussein 2012 5 1058 37 0 12 37 14% 5.00[0.151015] 2012 ~—
23a Martin Imhof 2012 11 1216 132 -35 3002 73 08% 1450(7.31,21.69) 2012 -
24a Reza Safarinejad 2012 176 44 101 148 41 10 48% 280163,397 2012 i
19a A Nadjarzadeh 2012 =091 481 23 021 492 24 30% -1.12-3.90,1.66) 2012 )
72aMilat 2015 201 023 20 -1 1.2 29 54% 3.01(256,346] 2015 "
Tda Markus Lipovac 2016 96 1516 156 97 1586 143 24% -010[-362,3.42] 2016 T
22 Abdul Razzaq 2018 12 964 60 0 1 60 22% 12.00(8.30,15.70) 2018 -
80a TinakKoldJensen 2020 75 1334 98 65 5024 1125 21% 1.00 295,495 2020 r
Subtotal (95% CI) 825 1789 37.4% 1.93[0.43, 3.43]
Heterogeneity Tau®= 4.91; Chi*= 113.80, df= 12 (P < 0.00001);, F= 89%
Test for overall effect 2= 252 (P=0.0")
1.23.6 Enzymes
59a C.Keck 1994 16 2484 44 13 3252 47  03% 3.00[8.8514.85 1994 I @9272000
Subtotal (95% CI) 44 47 0.3%  3.00 [-8.85, 14.85) »>
F ity: Mot
Test for overall effect Z= 0.50 (P = 0.62)
1.23.7 Vitamins
46a Wai Yee Wong 2002 0 11.29 2 0 942 25 11% 0.00[-599,599] 2002 T
80a TinaKoldJensen 2020 65 1036 25 65 5024 1125 15% 0.00-5.01,5.01] 2020 T
80a TinaKoldJensen 2020 6 1102 75 65 5024 1125 21%  -0.50[4.35,3.35] 2020 T
80a TinakoldJensen 2020 68 2713 210 65 5024 1125 16% 0.30 [-4.40,5.00] 2020 T
Subtotal (95% CI) 332 3400 6.4%  -0.11[-247,2.24]
Heterogeneity: Tau®= 0.00; Ch*= 0.07, df= 3 (P = 0.99), F= 0%
Test for overall effect Z=0.09 (P=0.93)
Total (95% CI) 2132 5997 100.0% 1.96 [1.24, 2.68]
Heterogeneity. Tau® = 2.45; Ch* = 451.40, df = 41 (P < 0.00001); F= 91% T 500

Test for overall effect Z= 5.33 (P < 0.00001)

Test for subgroup differences: Chi*= 6,00, df= 4 (P=0.20), F= 33.3%

ias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Selective reporting (reporting bias)
(D) Other bias

(E) Blinding of participants and personnel (pefformance bias)
(F) Blinding of cutcome assessment (detection bias)

(G) Incomplete outcome data (atfrition bias)

Placebo Intervention



Supplementary Figure 11: Sub-group meta-analysis (hormone type based) for sperm morphology (n =

Test for overall effect 7= 2.66 (P=0.008)

Testfor subgroup differences: Chi= 2.90, df=2(P=023),F=31.1%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)

(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

Placebo Type of hormones

12)
Intervention Placebo Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SO Total Mean SD Total Weight IV,Random,5% Cl IV, Random, 95% CI ABCDEFG

1.27.1 FSH Dose < 200 1U

NaNicolaColacurei 2012 13 741 65 -01 752 64 81%  140(1.13,393) - 27700000

MaEtoreCaroppo2003 52 883 23 27 1224 10 47% 7.901050,16.30 -~ 277072000

7aCaoForesta2002 07 972 15 12 964 15 55% 1904883509 + 900600

47a Carlo Foresta 2002 54858 15 12 984 15 58% 42012331073 - 960:000

50a AKamisthke 1998 02 706 3 -02 698 31 76%  040}302,382) t 89272000

B7aYinmanDing2015 B4 850 38 22 985 30 70%  42040.24,864 - 270000

B7aYinmanDing2015 25 348 36 22 985 30 75% -470p8.40.-1.00] - 270008

67aYinmanDing2015 61 1143 41 22 985 30 67% 3904107887 - 270008

76a A FARRAG 2015 636 834 3% 0 7 46 76%  636[297,975 - 27702000

77aR. Selice 2010 22 176 0 A4 6N 3B 80%  360[085,639) g 0:0:620

Subtotal (95% C) 373 306 685% 229006451 l

Heterogeneitr Tau = 7,67 Chi= 26.26, df= 9 (P = 0.002); P = 66%

Testfor overall eflect Z= 2.01 (P=0.04)

1.27.2FSH Dose >/= 200U

39aRobertoParadisi2006 09 87 15 17 878 15 50%  260(-3.66,8.6) T 8922000

B7aYinmanDing2015 44 1143 40 22 985 30 67%  2204280,7.20] T 270000

78R, Paradsi 2013 02 745 45 26 878 15 6%  2804215779) - 272727000

Subtotal (95% C) 100 60 194%  253[0.54,559) )

Heterogeneity: Tau?=0.00; Chi*=0.03, df= 2 (P= 0.99): F=0%

Testfor overall effect Z=1.62(P=0.11)

1.21.3 Testosterone

26 Pusch 1948 66 1549 20 1 1661 28 48% 586}248,1420) - 02000

45a Dimitios A 2003 154 1203 106 -2 1580 106 74% 1740(1350,21.30 » 0220000

Subtotal (95% CI) 135 134 124% 12.24[1.00,2349) *

Heterogeneily. Tau?= 55.54; Chi*=6.03, df=1 (P=0.01); = 83%

Test for overall effect Z= 213 (P=003)

Total (95% C) 608 500 1000%  368[097,6.39) )

. = AR & e i L i I}
Helerogeneily. Tau?= 22,07; Chi*= 80.44, df=14 (P < 0.00001); F= 83% T 510



Supplementary Figure 12: Sub-group meta-analysis (supplement type based) for sperm morphology

(n=12)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random,95% Cl IV, Random, 95% CI ABCDEFG
1.25.1 Zinc Sulphate
22 Abdul Razzaq 2018 12 964 60 0 11 60 6.9% 12.00(8.30,15.70) - 00:82122
26 Mahmoud Hussein 2012 51068 37 0 12 37 50% 50040151015 - 0082722
46a Wai Yee Wong 2002 4 728 230 942 25 55% -1.0045.74,374) + $970000
46aWai Yee Wong 2002 0 141 24 0 942 25 35% 000}6.74,674) T 020000
Subtotal (95% CI) 144 147 209% 4.23[-2.39,10.84) *»
Heterogeneity. Tau? = 38.73; Chi*= 21 61, df= 3 (P < 0.0001); F= 86%
Test for overallefiect Z=125(P=0.21)
1.252C0Q10
19a A Nadjarzadeh 2012 091 481 23 021 492 M 85%  -1121390,1.66) 1 020000
24aMohammad Reza Safarinejad 2012 176 44 101 148 41 102 11.2%  280(1.63,3.97) . 0206000
26a A Nadjarzadeh 2011 09 51 23 021 508 24 83% -11244.03,1.79) 1 (111111
34a Mohammad Reza Safarinefad 2009 24 251 08 05 246 96 11.7%  1.80[1.20,260] CEEET )
Subtotal (95% C1) 25 46 396%  1.22[.0.25,2.60]
Heterogeneity, Tau? = 1.42; Chi*= 1092, df= 3 (P= 0.01); P=73%
Testfor overall effect Z=1.63 (P=0.10)
1.25.3 Camnitine
412 Andrea lenzi 2004 128 241 30 43 32 26 107% -3.021452,-152) ' (T111T1]
Subtotal (95% Cl) 30 26 107% -302(452 152 |
Heterogeneity: Not applicable
Testfor overalleffect Z= 3.94 (P < 0.0001)
1.25.4 L-Carnitine
72a Milat 2015 200 023 20 -1 12 29 119% 301 (256,348 ] 20200
74a Markus Lipovac 2016 96 1516 156 97 1586 143 72% -0.10[}3.62,342 1 22221212
Subtotal (95% C1) 176 172 104%  1.97[091,4.84] )
Heterogeneity. Tau®= 3.19; Chi*= 2.94, df=1 (P = 0.09); "= 66%
Testfor overalleffect Z=1.34 (P=0.18)
1.25.5 Fish Oil
80a TinaKoldJensen 2020 75 1334 98 65 5024 1125 66%  1.001-295 495 t 00::000
Subtotal (95% C1) 98 125 66%  1.00[-2.95,4.95) ']
Heterogeneity: Not applicable
Test for overall effect Z= 0.50 (P = 0.62)
1.25.6 Proferti
23a Martin Imhof 2012 111216 132 -35 2002 73 32% 14.50(7.31,21.69) - 00:0000
Subtotal (95% CI) 132 73 32% 1450[7.31,21.69] *
Heterogeneity: Not applicable
Test for overall effect Z=3.95 (P < 0.0001)
Total (95% CI) 825 1789 100.0%  1.93[0.43,343]
Heterogeneity. Tau? = 4.91: Chi*=113.80, df= 12 (P < 0.00001); F= 89% e P

Test for overall effect Z=2.52 (P = 0.01)

Test for subgroup differences: Chi*=37.36, df=5 (P < 0.00001), F= 86.6%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)

(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

Placebo Interventions



Supplementary Figure 13: Overall meta-analysis for total serum testosterone of included RCTs (n=17).

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random,95% Cl IV, Random, 95% CI
14 AinMelk 1967 342 132 16 0 105 16 79%  3.42(259,425) .
24aMohammad Reza Safarinejad 2012 196 46 101 167 44 102 45%  2.90[1.66,4.14]
25 Pusch 1988 045 537 29 -208 398 28 14%  253(0.08,498) 5
33a Murat 2008 112 024 42 -003 02 25 193%  1.15[1.04,1.26] .
33a Murat 2008 107 022 30 -003 02 25 193%  1.10(0.99,1.21] g
33a Murat 2008 14 024 31 -003 02 25 193%  1.43[1.31,158) .
34a Mohammad Reza Safarinejad 2009 28 55 98 02 47 96 36%  260[1.16,4.04 b
38a RobertoParadisi 2006 04 175 15 02 161 15 47% -0.10}1.30,1.10]
5 Helo 2015 16 178 13 318 161 13 42% -158[-2.88,-0.28] 1
50a AKamischke 1998 12 518 34 05 363 3 18%  0.70}1.46, 286 r @92 72000
63 a W. KRAUSE 1992 3 312 39 03 237 49%  270(1.53,387] @00
77aR. Selice 2010 03 561 70 03 585 35 15% 0001234234 9720
78a R. Paradisi 2013 01 147 45 03 151 15 73%  0.20[0.681.08 227
80a TinakoldJznsen 2020 206 1779 98 211 16414 1125 04% -050[10.72,9.72) - 00
80a TinaKoldJznsen 2020 206 2858 210 211 16414 1125 01% -0.50[10.84,9.84) - [ 1 X
80a TinaKoldJznsen 2020 206 1686 75 211 16414 1125 01% -050[10.82 982 -+ 00"
80a TinaKoldJznsen 2020 20 948 25 211 16414 1125 01% -1.10111.39,9.19) - [ I B
Total (95% CI) 971 4963 100.0%  1.33[1.03,1.62)
Heterogeneity: Tau=0.12, Ch*= 9317, df= 16 (P < 0.00001), F= 83% ‘ 00 . éltl 5:0 0 0:
Testfor overall effect Z= 8.68 (P < 0.00001) Placebs” [Hisrvention
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Selective reporting (reporting bias)
(D) Other bias
(E) Blinding of participants and persoanel (performance bias)
(F) Blinding of outcome ment (detection bias)
(G) Incomplete outcome data (attrition bias)
Supplementary Figure 14: Overall meta-analysis for total serum FSH of included RCTs (n=17).
Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
14 AinMelk 1987 354 28 16 0 228 16 61%  354[1.77,531] 2 000000
24a Mohammad Reza Safarinejad 2012 96 36 101 164 42 102 63% -680(7.88,-5.72 . 09720000
25 Pusch 1988 -068 159 29 043 215 28 63% -1.11}209,-0.13 ®@®
33a Murat 2003 71 456 30 03 267 25 60%  6.80[4.86,8.74) . @2
33a Murat 2003 12 233 31 03 267 25 62%  090[043,223 @
33a Murat 2003 63 41 42 03 267 25 61%  6.00[4.38,762 . ®°?
34a Mohammad Reza Safarinejad 2009 6 41 98 02 415 96 63% -6.20(7.36,-5.04) . o0
38a RobertoParadisi 2006 17197 15 -02 161 15 63%  190[061,3.19 b @8
5 Helo 2015 41 892 13 35 4234 13 05% 06022922412 B ®@®
50a AKarnischke 1998 37 267 34 05 31 M 62%  4.20[279,561] . ®@®
63 aW. KRAUSE 1992 05 449 39 -07 372 37 6.0%  1.20[0.653.08 r *®
77aR. Selice 2010 16 191 70 02 217 35  64%  1.40[0.55 225 [ &
78aR. Paradisi 2012 01 128 45 02 167 15 64%  010[0.82,1.02 22
80a TinaKoldJensen 2020 28 199 25 27 1674 1125 63%  010[1.15,1.35] [ 1]
80a TinaKoldJensen 2020 24 395 98 27 1674 1125 63%  -0.30[-1.55,095 =1
80a TinaKoldJensen 2020 27 796 210 27 1674 1125 62%  0.00[1.45,1.45] [IC]
80a TinaKoldJensen 2020 27 432 75 27 1674 125 62%  0.00[1.38,1.38] ee
Total (95% Cl) 971 4963 100.0%  0.69[-1.00, 2.38]
Heterogeneity. Tau®= 11.48, Chi*= 439,51, df= 16 (P < 0.00001); F = 96% TR 5 100
Test for overall effect Z= 0.80 (P = 0.42) Placebo  Intervention
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and perscnnel (performance bias)
(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)



Supplementary Figure 15: Sub-group meta-analysis (intervention based) for total serum testosterone

(n=12).

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean  SD Total Weight IV,Random, 95% Cl IV, Random, 95% CI ABCDEFG
2.2.2 Hormones
25 Pusth 1988 045 537 20 208 399 28 14%  253[0.08,4.98) g 992000
384 RobertoParadisi 2006 01 175 15 02 161 15 47% -010[1.30,1.10) 0022000
5 Helo 2015 16 178 13 318 162 13 41% -158}289,-027] 1 00°0000
504 AKamischke 1998 12 518 34 05 363 31 18%  070}1.46,286) 8922000
77aR. Selice 2010 03 561 70 03 585 35 15% 000423423 0202620
784 R, Paradisi 2013 D1 147 45 03 151 15 73%  0204068,1.08) 27272000
Subtotal (95% C1) 206 137 208%  0.04[086,0.94)
Heterageneity. Tau®= 0,60, Chi*=10.30, df=5 (P = 0.07); F=51%
Testfor overalleffect Z= 0,00 (P=0.43)
2.2.3 Vitamins
80a TinaKoldJznsen 2020 0 948 25 21 16414 1125 04% -1.10[11.39,9.19) -+ 0022000
80a TinaKoldJensen 2020 206 1686 75 211 16414 1125 01% -050}1082,982) - 00::000
§0a TinakoldJensen 2020 206 2858 210 211 16414 1125 01% -050}1084,9584) T 00::000
Subtotal (95% C1) 30 38715 03% -0.70[-6:66,5.26] ¢
Heterogenety, Tau*= 0.00; Chi*= 0.01, df= 2 (P=1.00); F= 0%
Test for overall effect 2= 0.23 (P=0.42)
2.24 Supplements
24aMohammad Reza Safaringjad 2012 196 46 101 167 44 102 45%  290(166,4.14) 0020000
34aMohammad Reza Safaringjad 2000 28 55 98 02 47 95 36%  260[1.16,404] ’ 0000000
80a TinaKoldJansen 2020 06 1779 98 201 16444 1125 01% -050110.72,972) -+ 0022000
Subtotal (95% C1) 27 1323 8%  274[1.81,368) |
Heterogeneity: Tau*= 0.00; Chi*= 0.48, df= 2 (P = 0.78); P= 0%
Test for overall effect 2= 5.76 (P < 0.00001)
2.25 SERM
14 AinMelk 1067 20132 16 0 105 16 79%  342[250,429] i 0820000
33a Murat 2008 142 024 42 003 02 25 194%  1.15[1.04,1.26) ' 9200900
33a Murat 2008 107 022 30 003 02 25 193%  1.10[0.99,121) ; 200000
33a Murat 2008 14 024 31 003 02 25 193%  1.43(1.31,159] ' 9200000
632 W, KRAUSE 1992 332 03 03 2 37 48% 2700153387 i 9007000
Subtotal (95% C1) 158 128 708%  150[1.20,1.79]
Heterogeneity. Tau*= 0.08; Chi*= 5194, df= 4 (P < 0.00001); F= 2%
Testfor overall effect Z= 9.98 (P < 0.00001)
Total (95% CI) o7 4963 100.0%  1.33[1.03,1.63]
Heterogeneity. Tau*= 0.12; Chi*= 9307, df= 16 (P < 0.00001); F= 83% 0040 0100

Testfor overall effect: Z=8.69 (P < 0.00001)

Testfor subgroup differences; Chi*=17.39, df= 3 (P = 0.0006), F= 82.8%
Risk of bias leaend

(A)Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)

{F) Blinding of outcome assessment {detection bias)

(G) Incomplete outcome data (atfritior bias)

Placebo Intervention



Supplementary Figure 16: Sub-group meta-analysis (supplement type based) for total serum

testosterone (n = 3).

Intervention Placebo Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean  SD Total Mean  SD Total Weight IV, Random,95% Cl IV, Random, 95% CI ABCDEFG
2.4.2CoQ10
24aMohammad Reza Safarinejad 2012 196 46 101 167 44 102 57.0%  2.90[1.66,4.14] E 99720000
3J4aMohammad Reza Safarinejad 2008 28 55 98 02 47 96 422%  260[1.16,404] 90060000
Subtotal (95% C1) 199 198 002%  2.77[1.83,3.71] {
Heterogeneity. Tau®= 0.00; Chi*= 0.10, df=1 (P = 0.76), F= 0%
Testfor overall effect Z=5.79 (P < 0.00001)
2.4.5Fish Oil
20a TinakoldJznsen 2020 206 1779 98 211 16414 1125 08% -050[1072,972) -+ 007000
Subtotal (95% CI) 98 1125 08% -0.50[10.72,9.72) <
Heterogeneity. Not applicable
Test for overall effect Z= 010 (P = 0.92)
Total (95% CI) 297 1323 100.0%  2.74[1.81,3.68] {
_I:etarogensmr. Tauw® = &_00. ChiF=049,df=2(P=0.78), F=0% To0 .80 5 20 100

est for overall effect Z=5.76 (P < 0.00001) Placebo Type of Supplement
Test for subgroup differences: Ch#F=0.39, df=1 (P=053), F=0%
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)
(F) Blinding of outcome assessment [detection bias)

(G) Incomplete outcome data (affrition bias)

Supplementary Figure 17: Sub-group meta-analysis (SERM type based) for total serum testosterone (n

=3).

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Studyor Subgroup ~ Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% C! ABCDEFG
2.6.2 Tamoxifen
14 AinMelk 1387 342132 16 0105 16 89%  342[259,425) g 2020000
33a Murat 2008 142 024 42 003 02 25 287%  1.15[1.04,1.2§ 200000
93a Murat 2008 107 022 30 -003 02 25 286%  1.10(0.99,121) E ©200000
33a Murat 2008 14 024 31 -003 02 25 285%  1.43[1.31,159) 200000
63 aW. KRAUSE 1992 3312 39 03 2 37 52%  270[1.53,387) ; 002000
Subtotal (95% Cl) 158 128 1000%  1.50[1.20,1.79]

Heterogeneity. Tau®= 0.08; Chi*= 51.94, df= 4 (P < 0.00001); F= 92%
Test for overall effect Z= 9.98 (P < 0.00001)

Total (95% C) 158 128 1000%  1.50[1.20,179]
Heterogeneiy Tau?= 0.08; Chi*= 51.94, df= 4 (P < 0.00001); F= 92% bk 0
Testfor overall efect Z=9.98 (P < 0.00001) Placbo. Type of SERM

Test for subgroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)
(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)



Supplementary Figure 18: Sub-group meta-analysis (intervention based) for total serum FSH (n = 12).

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study o Subgroup Mean SD Total Mean SO Total Weight IV,Random,95%Cl Year IV, Random, 95% CI ABCDEFG
2.10.2 Hormones
26 Pusch 1988 068 159 20 043 215 26 63% -1111203,-013) 1988 002080
50a AKamischke 1098 37267 M 05 31 3 62%  420[279,561) 1998 99722000
38a RobertoParadisi 2006 17197 15 02 181 15 63%  1.90(061,319) 2006 9922000
77aR. Selice 2010 16191 70 02 217 3 64%  140(055,229) 2010 0:0:620
78aR. Paradisi 2013 01128 45 02 167 15 64% 010082100 2013 2227000
5 Helo 2015 41892 13 35 4234 13 05% 06042292,2412) 2015 —_— 9920000
Subtotal (95% C) 206 197 320% 124[029,277)
Heterogenelty Tau®= 2.75: Chi'= 4340, df= 5 (P < 0.00001): F= 89%
Testfor overalleffect Z= 158 (P= 0.11)
2403 Vitamins
§0a TinakoldJensen 2020 20190 25 27 1674 1126 63%  0A0[1.15,1.35) 2020 0022000
80a TinaKoldJensen 2020 27796 10 27 1674 1128 62%  0.00F1.45,1.45) 2020 00::000
80a TinaKoldJensen 2020 2743 75 27 1674 1126 62%  0.0041.8,1.38 2020 0022000
Subtotal (95% ) 30 B 187%  0.04[0.74,082)
Heterogenelty. Tau?= 0.00; Chi*= 0.01,df= 2 (P = 0.99); = 0%
Test for overall effect Z=0.10 (P=0.92)
2104 SERM
14 AinMelk 1987 356 28 16 0 228 16 6%  354[1.77,531) 1987 p 0020000
632 W, KRAUSE 1992 05 449 39 07 372 3 60%  120-065,306) 1992 f 900:000
33a Murat 2008 63 41 4 03 267 2% 61%  6.00[426,762) 2008 . 9200000
33a Murat 2008 1223 3 03 267 2 62% 09040.43,223 2008 9200000
3% Murat 2008 71456 30 03 267 25 60%  680[446,874) 2008 . 200000
Subtotal (95% C) 158 128 304%  366[1.27,6.05) \
Heterogeneity Tau*= 6.69; Ch*= 40.66, = 4 (P < 0.00001); P= 30%
Testfor overalleffect Z= 300 (= 0.003)
2.10.5 Supplements
aMohammad Reza Safaringjad 2000 -6 41 08 02 415 06 63% -620(7.35,-504 2000 ' 0000000
MaMohammad Reza Safarinejad 2012~ 96 36 101 164 42 107 63% -680}7.83,-5.72) 2012 ' 00206800
80a TinaKoldJensen 2020 24305 98 27 1674 1126 6% -030[155,095) 2020 00::000
Subtotal (95% C) 07 1320 189% 444[83%,-052] '
Heterogeneity Tau?= 11.65: Ch= 6844, df= 2 (P < 0.00001); F= 97%
Testfor overalleffect Z= 222 (= 0.03)
Total (95% Cl) o 4967 1000%  0.69[-1.00,2.39)
Heterogeneity. Tau®= 11.48; Chi*= 43351, df= 16 (P < 0.00001); F = 96% 00 0 510

Testfor overall effect Z= 080 (P=0.42)

Test for subgroup differences: Chi*= 14,96, df= 3 (P=0.002), F= 79.9%

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)
(F) Blinding of cutcome assessment (detection bias)

(G) Incomplete outcome data (altrition bias)

Placebo Type of Intervention



Supplementary Figure 19: Sub-group meta-analysis (SERM type based) for total serum FSH (n = 3).

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV,Random,95% Cl IV, Random, 95% Cl ABCDEFG
2.12.1 Tamoxifen
14 AinMelk 1387 354 28 16 0 228 16 199%  3.54[1.77,5.31] s 29200600
33a Murat 2008 74 456 30 03 267 25 194%  6.80[4.86,8.74] B ®200000
33a Murat 2008 63 41 42 03 267 25 202%  6.00[4.38,762 E ®20
33a Murat 2008 12 233 31 03 267 25 208% 090043 223 . ®20
63aW KRAUSE1992 05 449 39 -07 372 37 197%  1.20-0.65,3.05) , +99
Subtotal (95% CI) 158 128 100.0%  3.66 [1.27, 6.05] 4

Heterogeneity. Tau®= 6.69; Chi*= 40,68, df= 4 (P < 0.00001); F=90%
Test for overall effect Z= 3.00 (P=0.003)

Total (95% CI} 158 128 100.0%  3.66[1.27,6.05] 1
Heterogeneity: Tau* = 6.69; Chi*= 40.68, df= 4 (P < 0.00001); F= 90% {1 %0 ~5:0 5=0 100:
Test for overall effect Z= 2.00 (P=0.003) Placsbo Type of SERM

Testfor subcroup differences: Not applicable

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and parsonnel (performance bias)
(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (atfrition bias)

Supplementary Figure 20: Sub-group meta-analysis (Hormone type based) for total serum FSH (n = 6)

Intervention Placebo Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean _ SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI ABCDEFG
2.14.1 FSH Dose < 200 1U
50a AKamischke 1998 37 267 34 05 31 31 187% 4.20[2.79, 5.61] . @9 72000
77a R, Selice 2010 16 191 70 02 217 35 208% 1.40[0.55, 2.25] i [ 24 X X J
Subtotal (95% CI) 104 66 39.5%  2.74[-0.00,5.48] J

Heterogeneity. Tau®= 3.57, Chi*=11.10, df=1 (P = 0.0009), F=91%
Test for overall effect Z=1.96 (P = 0.05)

2.14.2 FSH Dose >/= 200 1U

38a RobertoParadisi 2006 1.7 197 15 -02 161 15 192% 1.90 (0,61, 3.19] r @®? 2000
78a R. Paradisi 2013 -01 128 45 -02 167 15 206%  010}-082,1.02) 227272000
Subtotal (95% CI) 60 30 39.8%  0.94 [-0.82 2.70]

Heterogeneity, Tau®= 1.29; Chi*= 496, df=1 (P = 0.03), F= 80%

Test for overall effect Z=1.05 (P = 0.29)

2.14.3 Testosterone

25 Pusch 1988 -068 159 29 043 215 28 203% -1.11[2.09,-013] L [ L EX T T &)
Subtotal (95% CI) 29 28 203% -1.11[-2.09,-0.13]

[ geneity: Not applicabl

Test for overall effect Z= 2.21 (P = 0.03)

2.14.4 Anastrazole

5 Helo 2015 41 892 13 35 4234 13 04% 0.60[-2292,24.12) 1 9190009
Subtotal (95% CI) 13 13 0.4% 0.60[-22.92,24.12] -

Heterogeneity: Mot applicable
Test for overall effect Z= 0.05 (P = 0.96)

Total (95% CI) 206 137 100.0% 1.24 [-0.29, 2.77)
Heterogeneity. Tau®= 2.75; Chi*=43.50, df= 5 (P = 0.00001), F= 89%
Testfor overall effect Z=1.58 (P=0.11)

Test for subgroup differences: Chi*= 9.24, df'= 3 (P = 0.03), F=67.5%
Risk of bias lagend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Selective reporting (reporting bias)

(D) Other bias

(E) Blinding of participants and personnel (performance bias)

(F) Blinding of outcome assessment (detection bias)

(G) Incomplete outcome data (attrition bias)

-100 -50 50 100
Placebo Type of Hormones
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Section/topic

# Checklist item

Reported

on page #
TITLE 01
Title 1 | Identify the report as a systematic review, meta-analysis, or both. 01
ABSTRACT 03-04
Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | 03-04
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.
INTRODUCTION 03-06
Rationale Describe the rationale for the review in the context of what is already known. 03-05
Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | 06
outcomes, and study design (PICOS).
METHODS 06-08
Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 08
registration information including registration number.
Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 07
language, publication status) used as criteria for eligibility, giving rationale.
Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 06
additional studies) in the search and date last searched.
Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 06
repeated.
Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 07
included in the meta-analysis).
Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 07
for obtaining and confirming data from investigators.
Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 07
simplifications made.
Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 07
studies done at the study or outcome level), and how this information is to be used in any data synthesis.
Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 07
Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 07
(e.g., I’ for each meta-analysis.
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on page #

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 07
reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating | Q7
which were pre-specified.

RESULTS 08-15

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at | 08
each stage, ideally with a flow diagram.

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and | 08
provide the citations.

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 09

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 09
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 09-13

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see ltem 15). 09

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see ltem 16]). 09-13

DISCUSSION 15-18

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 15-17
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 17
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 17-18

FUNDING 18

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders forthe | 18
systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): e1000097.

doi:10.1371/journal.pmed1000097

For more information, visit: www.prisma-statement.org.
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