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Table S1
Search strategy.
	Numbers 
	Items

	Population
	

	1
	Exp male infertility/ 

	2
	Infertility and male/ 

	3
	(Asthenozoospermia or azoospermia or teratozoospermia).tw. 

	4
	(Oligospermia or oligozoospermia or oligoasthenoteratozoospermia).tw. 

	5
	((Male or males or men) and (infertil* or subfertil* or infecundity or sterility)).tw. 

	6     
	((Male or males or men) and (fertility adj3 (fail* or disorder* or dysfunction or impair* or problem* or disabilit*))).tw.

	7
	(Spermatogen* adj3 (fail* or disorder* or dysfunction or impair* or problem* or disabilit*)).tw. 

	8
	Or/1-7 

	9
	Exp female/not (exp male/or (men or man or male*).tw.) 

	10
	Exp female to male transgender/ or (male transgender* or transsexual or trans men).tw. 

	11
	Or/9–10 

	12
	8 not 11 

	Intervention 
	

	13     
	((Diet or dietary or nutrition or trace element* or trace or mineral or micronutrient*) adj3 (supplement or treat* or therapy or therapeutic or manag* or intervention*)).tw.

	14
	Diet therapy/or diet supplementation/or dietary supplements/nutritional support/(food* supplement* or nutritional support).tw.

	15
	Exp zinc/or zinc.tw. 

	16
	Exp trace element/or exp trace elements/ 

	17
	Exp copper/or copper.tw. 

	18
	Exp vitamin supplementation/or exp vitamins/ 

	19
	Exp vitamin E/or (vitamin* E or tocopherol).tw. 

	20
	Exp ascorbic acid/ or (vitamin* C or ascorbic acid).tw. 

	21
	Exp antioxidant/ or exp antioxidants/or (antioxid* or anti-oxid*).tw. 

	22
	Exp ubidecarenone/ or exp ubiquinone/or (ubidecarenone or ubiquinone or ubiquinol or CoQ10 or CoQ10 or CoQ10 or CoQ10).tw.

	23
	Exp alpha adrenergic receptor blocking agent/or exp adrenergic alpha-antagonists/ ((alpha adj3 (block* or antagonist*)) or alpha adrenolytic or alpha sympathicolytic).tw. 

	24     
	Exp pentoxifylline/or (pentoxifyllin* or pentoxyfilin*).tw. 

	25
	Exp arginine aspartate/or exp arginine/or exp pycnogenol/or (pycnogenol or prelox).tw. 

	26
	Medicinal plant/or herbal medicine/or Chinese medicine/medicine, Chinese traditional/ or plants, medicinal/((herbal or plant) adj3 (medicine or treat* or therapy or therapeutic or manag*)).tw.

	27
	Exp amino acid/or exp amino acids/or (aminoacide*or amino acid* or arginine or carnitine).tw. 

	28
	Exp selenium/or selenium.tw.

	29
	Exp folic acid/or folic acid.tw. 

	30
	Exp fatty acid/or exp fatty acids/ or exp fish oil/or exp fish oils/or (omega adj2 fatty acids).tw. 

	31
	Drug therapy/or ((medical or drug*) adj3 (treat* or therapy or therapeutic or manag*)).tw. 

	32
	Exp tamoxifen/or (tamoxifen or nonsteroidal antiestrogen).tw. 

	33
	Exp clomifene/or exp clomiphene/or (chlomiphene or clomifene).tw. 

	34
	Exp citric acid/or (citrate or citric acid).tw. 

	35
	Exp gonadotropin/or exp gonadotropins/or (gonadotrophin* or pregonadotropin or gonadotropine* or (gonad* adj stimulat* adj hormone)).tw.

	36
	Exp aromatase inhibitor/or exp aromatase inhibitors/or aromatase inhibitor*.tw. 

	37
	Exp androgen/or exp androgens/or andreogen*.tw. 

	38
	Exp prostaglandin inhibitor/or exp prostaglandin antagonists/or (antiprostaglandin* or (prostaglandin* adj2 (inhibit* or antagonist*))).tw.

	39
	Exp carnitine/or (carnitine or bicarnesine or levocarnitine).tw. 

	40     
	Exp acetylcysteine/or (N acetyl cistein or N-acetyl cysteine or N acetylcysteine).tw. 

	41
	Exp kallikrein/or (kallikrein* or kininogenase or carnaculin).tw. 

	42
	Exp steroid/or (hydrocortisone or steroid* or corticosteroid).tw. 

	43     
	Exp captopril/or captopril.tw. 

	44
	Or/13–43 

	45
	12 and 44 

	Outcomes 
	

	46
	Exp pregnancy/(pregnan* or gravidity or gestation or fertil* or fecund* childbearing or child bearing).tw.

	47
	Exp conception/ conception*.tw.

	48
	((Sperm* or semen or seminal) and (parameter* or outcome* or analysis or analyzed or measure* or count* or concentration* or motility or morphology or function* or DNA fragmentation or investigat* or evaluat* or assess* or test*)).tw.

	49
	Side effect/or adverse drug reaction/or drug safety/drug toxicity/"Drug-Related Side Effects and Adverse Reactions"/(side effect* or side reaction* or harm* or toxicit* or adverse event* or adverse reaction* or adverse effect* or safety).tw.

	50
	Or/46–49

	51
	45 and 50

	52
	((Hypoganodatrophic hypogonadism or Kallmans syndrome or Klinefelter syndrome or genetic alterations) not (non or "not" or without or exclud* or other than)).ti.

	53
	((Maldescended testes or varicocele or aperm autoantibodies or tumour or tumor or aarcoma or cancer) not (non or "not" or without or exclud* or other than)).ti.

	54
	((Leukaemia or infections or infection or MAGI or systemic disease or ejaculation disturbance or ejaculatory disorder* or erectile dysfunction* or anejaculation) not (non or "not" or without or exclud* or other than)).ti.

	55
	((Lymphoma or anti-sperm antibodies or genetic disorders) not (non or "not" or without or exclud* or other than)).ti.

	56
	(Retrospective* not (prospective* or random*)).tw. 

	57
	Or/52–56 

	58
	51 not 57 

	Randomized controlled study 
	

	59     
	Random:.mp. or tu.xs. 

	60
	Randomized controlled trial.pt. 

	61
	Controlled clinical trial.pt. 

	62     
	Clinical trial.mp. or clinical trial.pt. 

	63     
	Trial*.mp. 

	64     
	Double-blind:.mp. or blind:.tw. 

	65     
	Placebo:.mp. 

	66
	Controlled study/or major clinical study/ 

	67
	Comparative study/or (comparative or comparison or compared or controlled or prospective*).tw.

	68
	(Systematic review or meta analysis).ti,ab,pt. or meta analysis/(Medline or EMBASE or Pubmed or Cochrane).ab. 

	69
	Or/59-68 

	70
	58 and 69 

	71
	Limit 70 to yr="1990 -Current" 

	72
	(Exp animals/or exp animal/or exp nonhuman/or exp animal experiment/or animal model/or animal tissue/or non human/or (rat or rats or mice or mouse or swine or porcine or murine or sheep or lambs or pigs or piglets or rabbit or rabbits or cat or cats or dog or dogs or cattle or bovine or monkey or monkeys or trout or marmoset $1 or basic research or cell lines or in vitro or animal model or canine).tw.) not (humans/ or human/ or human experiment/or (human* or men or women or patients or subjects).tw.)

	73
	71 not 72 

	74
	(Case report/or case reports/or case report.ti.) not (literature review or systematic review).tw. 

	75
	73 not 74 

	76
	Note/or editorial/or letter/or comment/or news/or (note or editorial or letter or comment or news).pt.

	77     
	75 not 76





Table S2
Characteristics of included studies.
	ID
	Study
	Location
	AT and baseline hormone measurement (treatment vs control)
	Basal sperm output (intervention vs control)
	Inclusion criteria
	Exclusion criteria
	Number of subjects
reported
	Intervention (n) [category] 
	Control (n)
	Treatment duration (month)
	Live birth 
	Natural pregnancy (treatment vs control)
	Sperm parameters
	Side effects
	Risk of biasa

	1
	Gerris, 
et al.
1991
	Belgium 
	AT: NA
Hormone:
LH (IU/L): 5.6±0.6 vs 5.6±0.6 
FSH (IU/L):
6.4±0.6 vs 6.7±0.6
	Motility (%):  
33.26±4.99 vs
40.78±2.49 
Morphology (% ideal):
8.96±1.55 vs
12.38±1.64
	Idiopathic infertility:
two or more of the following criteria: concentration <20x106/ml, progressive motility <50%,
sperm morphology <25%
	Any failure to meet set inclusion criteria, female partner infertility.
	52
	Mesterolone (27) 150mg per day
[Androgen]
	Placebo (25)
	12
	NA
	Spontaneous pregnancy
7/27 vs 12/25 
	Sperm concentration, motility,
morphology
	With Mesterolone, headache (n=1)
With placebo, exanthema (n=1)
	Middle 

	2
	Crottaz, 
et al 
1992
	Switzerland
	AT: 2-3 days
Hormone:
LH and FSH were within reference normal value
	Total sperm count (×106) per ejaculate:
76.6±17.4 vs 
50.9±10.3
	Idiopathic oligo-asthenospermia (<50% spermatozoa with progressive linear motility and <40×106 motile spermatozoa per ejaculate)
	Any failure to meet set inclusion criteria
	28
	Gonadotropin-releasing Hormone 0.2mg by means of a nasal spray, every two hours (14)
[GnRH]
	Placebo (14)
	3
	NA
	Spontaneous pregnancy
0/14 vs 3/14
	Sperm concentration, motility,
morphology
	Not reported
	Middle 

	3
	Krause, 
et al 
1992 
	Germany 
	AT: NA
Hormone:
LH (IU/L): 3.8±4.6 vs 3.6±2.0 
FSH (IU/L):
6.8±4.1 vs 5.9±3.9
	Total sperm count (×106) per ejaculate:
9.3±11.7 vs 
9.1±7.1
	Idiopathic oligo-asthenospermia (concentration 2~20x106/ml, 
motility 20~50%, sperm morphology 50-80%)
	Medical cause for infertility as documented
	76
	Tamoxifen 30mg/per day (37) [SERM]
	Placebo (39)
	3
	NA
	Spontaneous pregnancy
5/37 vs 3/39
	Sperm count, motility, morphology
	Not reported
	High  

	4
	World Health Organization 1992
	Thailand, India, Australia, Belgium,
Cuba, Chile,
Sweden, Hungary,
Tunisia,
Switzerland
	AT: 2-7 days
Hormone:
LH (IU/L): 6.08 vs 5.20 
FSH (IU/L):
3.74 vs 3.11
	Motility (%):
25.2±21.1 vs
26.2±20.3 
Morphology (% normal):
42.4±25.0 vs
40.5±26.9

	Idiopathic deficient sperm quality (sperm concentration <20x106/ml, 
sperm progressive motility <50%
	Etiological factors as detected
	141
	Clomiphene 25mg/per day (70) [SERM]
	Placebo (71)
	2
	NA
	Spontaneous pregnancy
5/71 vs 6/70
	Sperm volume, concentration, motility,
morphology
	With clomiphene, visual disturbance (n=1), dizziness and headache(n=1)
With placebo, sexual impotence and lethargy (n=1), dyspepsia (n=1)
	Low 

	5
	Gregoriou, 1993 
	Greece 
	AT: NA
Hormone:
LH and FSH were normal 
	No available
	Idiopathic infertility (Concentration <20x106/ml,
progressive motility <50%,
ideal forms< 25%)
	Any failure to meet set inclusion criteria, infertile partner 
	50
	Testosterone 120mg/per day (25)
[Androgen]
	Placebo (25)
	3
	2/25 vs 0/25
	Spontaneous pregnancy
4/25 vs 0/25
	Sperm volume, density, motility, morphology
	Not reported
	Low 

	6
	Keck, 
et al 
1994 
	Germany 
	AT: NA
Hormone:
LH, FSH and PRL were in the normal range
	Motility (%):
31.8±1.5 vs
30.2±2.0 

	Male age 18-40 years. Asthenospermia (Concentration >5x106/ml, forward motility <40%, normal morphology>10%)
	female partner infertility
	91
	Kallikrein 600IU/per day (44)
[Kallikrein]
	Placebo (47)
	3
	NA
	Spontaneous pregnancy
4/44 vs 4/47
	Sperm concentration,
motility, morphology
	With kallikrein, seborrhea (n=1), itching (n=1)
With placebo, weight gain (n=1), fatigue (n=1) 
	Low 

	7
	Kotoulas,
et al
1994
	Greece 
	AT: 3-4 days
Hormone:
LH, FSH, T and PRL were normal
	No available
	Idiopathic infertility (Concentration <20x106/ml, total motility<70%); normal endocrinology
	Any failure to meet set inclusion
	239
	Tamoxifen 10mg twice/daily 
(122) 
[SERM]
	Placebo (117)
	3
	NA 
	Not reported 
	Sperm concentration, motility, vitality, morphology 
	Not reported
	High 

	8
	Adamopoulos, et al 
1997
	Greece 
	AT: NA
Hormone:
FSH and T concentration under basal conditions
	Total sperm count (×106):
19.2±13.0 vs
19.2±11.9 vs
17.9±12.1 vs
17.3±14.2
Motility (%):
26.5±12.6 vs
25.9±12.7 vs
21.1±10.2 vs
24.0±11.8 
	Aged 24 to 49 years Idiopathic oligozoospermia and total sperm number ranging from 2.7 to 34.1x106/ml

	Any failure to meet set inclusion criteria
	76
	Tamoxifen 20mg/day (18) [SERM]; Testosterone 120mg/day (20) [Androgen];
Tamoxifen+ Testosterone (20) 
[SERM+
Androgen] 
	Placebo (18)
	6
	NA
	Not reported
	Sperm volume, count, motility, morphology
	Not reported
	High 

	9
	Matsumiya, 
et al 
1998 
	Japan 
	AT: 3-5 days
Hormone:
LH (IU/L): 3.5±1.5 vs 4.2±1.7 
FSH (IU/L):
5.7±2.8 vs 6.8±3.3
	Motility (%):
35.9±16.2 vs
35.0±19.1

	Age: 25-37 years.
idiopathic oligo-asthenospermia (density: 5-30 x106/
ml); normal FSH levels
	Any failure to meet set inclusion criteria.
	44
	Buserelin acetate 15 ug per day (23) [GnRH]
	Clomiphene 50mg daily (21)
[SERM]
	3
	NA
	Spontaneous pregnancy
1/23 v 0/21
	Sperm density, motility
	No adverse effect
	High 

	10
	Scott, 
et al 
1998 
	UK
	AT: 4 days
Hormone:
FSH and T levels under basal conditions
	Motility (a+b) (mean %):
20.1±14.3 vs 18.1±18.2
	Idiopathic asthenospermia (Sperm progressive motility <50%)
	Any failure to meet set inclusion criteria. female partner infertility
	34
	Selenium 100 ug per day plus Vit A 1mg, C 10 mg, E 15 mg (46) [Selenium+
Vit] 
	Placebo (18)
	3
	NA
	Spontaneous pregnancy
5/46 v 0/18
	Sperm count, motility
	Not reported
	Low 

	11
	Kamischke, 
et al 
1998 
	Germany 
	AT: 3-4 days
Hormone:
LH (IU/L): 3.8±0.2 vs 4.1±0.2 
FSH (IU/L):
5.0±0.4 vs 5.6±0.6
	Concentration (×106/ml):
8.7±1.5 vs
8.7±1.6
Motility (%):
33.4±3.0 vs
29.6±3.0
	Idiopathic male infertility,
above one-year duration of infertility
	Abnormal female fertility, organic cause of infertility. Azoospermia
	65
	Recombinant human FSH 150 IU/day (34) 
[FSH] 
	Placebo (31)
	3
	NA
	Spontaneous pregnancy
2/31 v 2/30 
	Sperm concentration, motility, morphology
	Not reported
	Middle 

	12
	Foresta, 
et al 
2002
	Italy 
	AT: NA
Hormone:
FSH and T concentration under basal conditions
	Concentration (×106/ml):
5.1±2.2 vs
4.3±2.1
Motility (%):
35.5±11.6 vs
28.6±6.7
	Idiopathic oligospermia 
(Sperm count <10x106/ml)
	Any failure to meet set inclusion criteria. female partner infertility
	30
	Recombinant human FSH 100 IU/day (15) 
[FSH] 
	Placebo (15)
	3
	NA
	Not reported
	Sperm concentration, motility, morphology
	Not reported
	Middle 

	13
	Wong, 
et al 
2002 
	Netherlands 
	AT: 3-5 days
Hormone:
T levels under basal conditions, but higher FSH levels 
	Concentration (×106/ml) [median,5th-95thpercentile]:
10 (2.5-8.5) vs
11.5 (2.8-60) vs
7.5 (1.0-90) vs
7.5 (0.9-110)
Motility (%):
30 (4-60) vs 
30 (10-70) vs 
30 (5-70) vs
30 (3-70)
	Idiopathic oligospermia (Sperm concentration 5 to 20 million cell/mL) 
	The use of folic acid or preparations containing zinc in the 3 months before recruitment
	30
	Folic acid 5mg/day (22) [Folic acid]; Zinc 120mg daily (23) [Zinc];
Folic acid
+zinc (24) [Folic acid+Zinc] 
	Placebo (25)
	6.5
	NA
	Not reported
	Sperm count, concentration, motility, morphology
	Adverse gastrointestinal side effects (n=1)
	High  

	14
	Wang, 
et al 
2002
	China 
	AT: 3-7 days 
Hormone:
LH (IU/L): 7.9±4.2 vs 7.7±1.9 
FSH (IU/L):
7.2±2.8 vs 7.1±1.9
	Concentration (×106/ml):
11.2±5.8 vs
11.5±4.7
Motility (%):
52.3±5.9 vs
51.9±3.8
	Idiopathic oligospermia (sperm concentration <20x106/ml, 
sperm progressive motility (a+b) <50%
	Any failure to meet set inclusion criteria. female partner infertility
	184
	Tamoxifen 20 mg/day plus Vit E 200mg/day (152) 
[SERM+
Vit] 
	Vit C (32)
	6
	NA
	Biochemical or clinical spontaneous pregnancy:
53/152 vs 2/32
	Sperm concentration, motility, morphology
	With treatment:
Hypersexuality (n=38) 
	High 

	15
	Adamopoulos, et al 
2003
	Greece
	AT: 3-5 days
Hormone:
LH, FSH and T concentration under basal conditions
	Total sperm (×106/ml) [median,25th-75thpercentile]:
27.1 (9.4-54.0) vs
32.0 (14.1-70.0) 
Motility (%):
29.7±12.0 vs 
29.6±15.7 
	Aged 24 to 48 years.
Idiopathic oligospermia (Sperm concentration <20×106/ml)

	Men with known or demonstrable causes of oligospermia
	212
	Tamoxifen 20mg/day plus Testosterone undecanoate 120mg/day (106) 
[SERM+
Androgen] 
	Placebo (106)
	6
	NA
	Biochemical or clinical Spontaneous pregnancy:
36/88 vs 11/87
	Sperm volume, count, motility, morphology
	No serious side effects
	Low 

	16
	Lenzi, 
et al 
2003 
	Italy 
	AT: 3-5 days
Hormone:
Hormonal laboratory tests were normal
	For all patients
Concentration (×106/ml): 
16.17±4.66
Motility (%):
25.51±5.18
	Idiopathic oligo-asthenospermia (Concentration 10-20×106/ml, motility 10-30%)
	Any failure to meet set inclusion criteria
	100
	L-Carnitine 2g/day (50) [Carnitine] 

	Placebo (50)
	2
	NA
	Biochemical or clinical Spontaneous pregnancy:
6/50 vs 0/50
	Sperm concentration, motility
	Not reported
	Middle 

	17
	Caroppo, 
et al 
2003

	Italy 
	AT: 3-4 days
Normal baseline FSH, LH, T and PRL
	Sperm count (×106/ml):
1.3±2.2 vs
2.54±2.2 
No. motile sperm (×106/ml):
0.32±0.57 vs 
0.9±1.15
	Idiopathic OAT (sperm count <10×106/ml)
	Medical cause of infertility as documented
	33
	Recombinant human FSH 150 IU, three times a week (23) [FSH] 
	Placebo (10)
	3
	NA
	Clinical Spontaneous pregnancy:
1/23 vs 0/10
	Sperm count, morphology
	Not reported
	High 

	18
	Lenzi, 
et al 
2004 
	Italy 
	AT: 5 days
Hormone:
Hormonal laboratory tests were normal
	Concentration (×106/ml):
18.07±5.68 vs
16.12±7.79 
Motility (%):
23.17±6.50 vs 
23.08±6.49
	Idiopathic asthenospermia (Concentration 10-20×106/ml, motility 10-30%, forward motility <15%); age 20-to years; >2 years duration of infertility 
	Any failure to meet set inclusion criteria
	60
	L-Carnitine 2g/day plus
L-acetyl-carnitine 1g/day (30) [Carnitine] 

	Placebo (26)
	6
	NA
	Biochemical or clinical Spontaneous pregnancy: 
4/30 vs 0/26
	Sperm volume, concentration, motility
	Not reported
	Low 

	19
	Baccetti, 
et al 
2004
	German
	AT: 4 days 
Hormone:
Normal or low baseline FSH, LH, T and PRL
	Sperm count (×106/ml):
8.8±1.7 vs
12.4±2.1 
Motility (%):
28.0±2.5 vs 
32.0±1.7
	Idiopathic oligo-and/or astheno-zoospermia (Sperm concentration <20×106/ml, sperm motility (a+b) <50%)

	Any failure to meet set inclusion criteria
	44
	Purified FSH 150 IU/day (24) 
[FSH] 

	Untreated (20)
	3
	NA
	Clinical Spontaneous pregnancy:
8/24 vs 4/20
	Sperm volume, count, motility
	Not reported
	Middle 

	20
	Balercia, 
et al 
2005
	Italy 
	AT: NA
Hormone:
Normal baseline FSH, LH, T and PRL
	Concentration (×106/ml):
39.00±10.39 vs
30.40±10.80 vs
29.40±9.39 vs 
29.53±10.07 
Motility (a+b %):
31.20±7.43 vs 
25.53±10.43 vs
24.60±9.40 vs
24.13±7.74
	Idiopathic asthenospermia (Sperm count >20x106/mL, sperm motility (class a and b) <50%); normal sperm morphology >30%)
	Treatment with other drugs within 3 months; or recreational drug use or of occupational exposure.
	60
	L-carnitine (LA) 3g/day (15); L-acetyl-carnitine (LAC) 3g/day (15); LA 2g/day + LAC 1g/day (15) 
[Carnitine] 
	Placebo (15)
	6
	NA
	Biochemical or clinical Spontaneous pregnancy:
Arm 1: 2/15 vs Arm 2: 2/15 vs Arm 3: 5/15 vs Arm 4: 3/15

	Sperm volume, concentration, motility
	Not reported
	Middle 

	21
	Foresta, 
et al 
2005 
	Italy 
	AT: NA
Hormone:
LH (IU/L): 2.9±1.5 vs 2.6±1.2
FSH (IU/L):
4.6±1.2 vs 4.8±1.4
	Concentration (×106/ml):
6.8±3.2 vs
6.4±3.5
	Idiopathic oligospermia (Sperm count <10x106/mL)
	Female partner infertility 
	112
	Recombinant FSH 100 IU on alternate days (62)
[FSH] 
	Untreated (50)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy: 
6/62 vs 2/50
	Sperm count
	No significant side effects
	Middle 

	22
	Li, 
et al 
2005a
	China 
	AT: 2-7 days
Hormone 
Normal baseline FSH, LH, T and PRL
	Total sperm count (×106/ml):
13.78±9.46 vs
12.67±5.58
Motile sperm per ejaculate (×106):
7.45±6.47 vs
8.67±4.12
	Idiopathic oligo-asthenospermia (Sperm concentration 10-20×106/ml; motility (a+b) <50%, forward motility (a) <25%)

	Severe oligo-asthenospermiaendocrinal disorder, chromatin abnormality, medical cause of infertility 
	150
	L-carnitine 2g/day plus 
L-acetyl-carnitine 1 g/day (90)
[Carnitine]

	Vit E 300mg daily plus C 300mg daily (60)
[Vit]
	3
	NA
	Clinical Spontaneous pregnancy:
10/85 vs 2/53

	Sperm motility
	No severe adverse events
	Middle 

	23
	Sigman, 
et al 
2006
	America 
	AT: NA
Hormone:
Normal baseline FSH and T levels
	Median total sperm count (×106): 
29.4 vs 31.9
Motility (%)
27.0±2.4 vs
30.3±3.2
	Idiopathic asthenospermia (Sperm concentration >5x106/mL, motility 10%–50%)
	Alcohol abuse or chronic marijuana use, a history of or current use of testosterone or any anabolic steroid
	21
	L-carnitine 2g/day and L-acetyl-carnitine 1g/day (12) [Carnitine]

	Placebo (9)
	6
	NA
	clinical pregnancy (IVF-ET): 
1/12 vs 1/9

	Sperm motility
	No adverse events
	High 

	24
	Paradisi, 
et al 
2006 
	Italy 
	AT: ≥3 days
Hormone:
Normal baseline FSH and T levels
	Concentration (×106/ml):
7.6±3.6 vs
7.4±4.1 vs
Motility (a %):
9.4±6.1 vs 
8.7±5.5
	Idiopathic moderate to severe oligospermia (Sperm concentration 1-15×106/ml)
	Obesity, medical cause of infertility

	30
	Recombinant human FSH 300 IU/every other day (15) 
[FSH]
	Placebo (15)
	4
	4//15 vs 0/15

	Biochemical or clinical Spontaneous pregnancy:
4//15 vs 0/15
	Sperm volume, concentration, motility, morphology 
	No adverse events
	Low 

	25
	Cakan, 
et al 
2009 
	Turkey 
	AT: 2-4 days
Hormone:
Normal baseline LH, FSH and T levels
	Concentration (×106/ml) [median,25th-75thpercentile]:
8.0 (2.8-14.1) vs
8.2 (3.3-13.9) Motility (%):
30.6±13.9 vs 
33.7±14.6
	Idiopathic OAT (Sperm concentration 10-20×106/ml; motility (a+b) <50%, forward motility (a) <25%)
	medical cause of infertility, previous fertility treatment
	127
	Tamoxifen 20mg/day (102) 
[SERM]
	Untreated (25)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
11/102 v 0/25
	Sperm concentration, motility, morphology
	No serious side effects
	High 

	26
	Ciftci,
et al 
2009
	Turkey
	AT: 3-5 days
Hormone:
Normal baseline hormonal levels
	No available
	Idiopathic infertility
(Sperm motility (a+b) <50%)
	Pathologic features such as varicocele, and/or obstruction. 
	120
	N-acetylcysteine 600mg/day (60) [Acetylcysteine]
	Placebo (60)
	3
	NA
	Not reported
	Sperm volume, concentration, motility, 
	Not reported
	Low 

	27
	Balercia, 
et al 
2009
	Italy 
	AT: NA
Hormone:
Normal baseline LH, FSH and T levels
	Concentration (×106/ml):
42.39±18.11 vs 
50.14±21.55 
Motility (%):
10.43±3.52 vs 
10.74±4.19
	Idiopathic asthenospermia (Sperm concentration >20×106/ml; motility (a+b) <50%, sperm normal morphology <30%)
	Any failure to meet set inclusion criteria
	60
	Coenzyme Q10 200md/day (30) [CoQ10]
	Placebo (30)
	6
	NA
	Biochemical or clinical Spontaneous pregnancy:
6/28 vs 3/27
	Sperm concentration,
sperm motility

	No laboratory abnormalities 
	Middle  

	28
	He, 
et al 
2009
	China 
	AT: NA
Hormone:
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
29.31±22.13 vs 
31.57±26.75 Motility (%):
22.56±9.76 vs 
22.67±4.90
	Idiopathic oligo-asthenospermia (sperm concentration <20×106/ml; motility (a+b) <50%)

	Abnormal sexual organs or function, sex hormone abnormality, varicocele, azoospermia 
	129
	Testosterone undecanoate 80md/day (85) [Androgen]
	Placebo (44)
	3
	NA
	Not reported
	Sperm volume, concentration, motility, morphology 
	Not reported
	Middle 

	29
	Safarinejad, 
et al 
2009a
	Iran 
	AT: 2-7 days
Hormone:
Normal baseline hormone levels
	Concentration (×106/ml):
22.4±5.2 vs 
22.6±5.4 vs
21.6±4.4 vs
22.2±5.1 
Motility (%):
22.1±2.6 vs 
22.4±2.6 vs
22.8±2.4 vs
22.2±2.2 
	Idiopathic oligospermia, asthenospermia or teratospermia (Sperm concentration <20×106/ml; motility (a+b) <50%)
	Any occupational and environmental exposure to potential reproductive toxins 
	548
	Selenium 200ug/day (116) [Se]; 
N-acetylcyteine 600mg/day (118) [Acetylcysteine]; Selenium 200ug/day plus N-acetylcysteine 600mg/day (116)
[Se+
Acetylcysteine]
	Placebo (118)
	6.5
	NA
	Not reported 
	Sperm volume, count, concentration,
motility, morphology

	No laboratory abnormalities 
	Low 

	30
	Safarinejad, 
et al 
2009b
	Iran 
	AT: 3 days
Hormone:
Normal baseline FSH, PRL and T levels
	Concentration (×106/ml):
20.2±4.6 vs 
20.4±4.4
Motility (%):
22.2±2.4 vs 
22.3±2.6
	Idiopathic oligospermia, asthenospermia or teratospermia (Sperm concentration <20×106/ml; motility (a+b) <50%, normal morphology <30%)
	Any occupational and exposure to potential reproductive toxins 
	212
	Coenzyme Q10 300mg/day (106)
[CoeQ10]
	Placebo (106)
	6.5
	NA
	Not reported 
	Sperm volume, count, concentration,
motility, morphology

	No side effect and serious adverse events
	Middle 

	31
	Selice, 
et al 
2010 
	Italy 
	AT: NA
Hormone:
Normal baseline LH, FSH and T levels
	Concentration (×106/ml):
4.0±4.2 vs 
3.8±4.0
Motility (%):
20.8±15.4 vs 
20.1±16.3
	Idiopathic oligospermia (concentration <20x106⁄ml)
	Any failure to meet set inclusion criteria
	105
	Recombinant FSH 150IU 3/week (70) [FSH]
	Untreated (35)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
10/70 v 2/35 
	Sperm volume, count, concentration,
motility, morphology

	Not reported
	Middle  

	32
	Moradi, 
et al 
2010 
	Iran 
	AT: NA
Hormone:
Normal baseline LH, FSH and T levels
	Sperm count (×106):
20.38±16.2 vs 
44.75±18.1
Motility (%):
23.78±17.5 vs 
38.82±15.5
	Idiopathic infertility (concentration or count <20x106/ml, motility (a+b) <50%) and morphology<50%)
	Inguinal operation, infectious, testicular atrophy, varicocele, and epididymis
	52
	Clomiphene citrate 25mg/day (20)
[SERM]
	Carnitine 2g daily (35)
[Carnitien]
	3
	NA
	Not reported
	Sperm volume, count, 
motility, morphology

	Not reported
	Middle 

	33
	Ghanem, 
et al 
2010 
	Egypt  
	AT: NA
Hormone:
Normal baseline FSH levels
	Sperm count (×106):
10.2±4.14 vs 
11.3±7.13
Motility (%):
33±19 vs 
30±18
	Idiopathic oligo-asthenospermia (Sperm concentration or count <20x106/ml, motility (a+b) <50% and normal morphology>30%)
	Cases with known etiology or apparent physical finding
	105
	Clomiphene citrate 25mg/day and Vit E 400mg.day (30) [SERM+Vit]
	Placebo (30)
	6
	NA
	Biochemical or clinical Spontaneous pregnancy:
11/30 v 4/30
	Sperm volume, count,
motility, morphology

	Not reported
	Low 

	34
	Wang,
et al 
2010 
	China 
	AT: 2-5 days
Hormone:
Normal baseline LH, FSH and T levels
	Concentration (×106/ml):
56.9±32.1 vs 
57.3±33.3
Motility (%):
28.6±9.2 vs 
29.2±9.6
	Idiopathic asthenospermia (Sperm motility: a+b <50% or a <25%); normal chromatin and sex hormone level; negative chlamydia infection test; > one-year duration infertility
	Genital infection, testicular atrophy, varicocele, cryptorchidism, and so on
	135
	L-carnitine 2g/day plus Vit E 200mg/day (68) [Carnitine+
Vit]
	Vit E 200mg/day (67)
[Vit]
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
19/68 vs 2/67
	Sperm density, 
motility, morphology

	No obvious side effect
	High 

	35
	Nadjarzadeh, et al 
2011 
	Iran 
	AT: 3-7 days
Hormone: NA
	Concentration (×106/ml):
16.13±10.7 vs 
19.77±11.1
Motility (a+b %):
25.91±16.5 vs 
26.29±13.1
	Idiopathic OAT (Sperm count <20x106/ml, motility (a+b) <50% and normal morphology<30%) 
	Any failure to meet set inclusion criteria
	60
	Coenzyme Q10 200mg/day (30) 
[CoQ10]
	Placebo (30)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
0/23 vs 0/24
	Sperm volume, concentration, 
motility, morphology

	No adverse events
	Middle 

	36
	Safarinejad,
et al 
2011a
	Iran 
	AT: 3-5 days
Hormone:
LH (IU/L): 8.1±2.5 vs 8.6±2.4
FSH (IU/L):
10.8±2.4 vs 10.6±2.3
	Concentration (×106/ml):
15.6±4.1 vs 
14.8±4.4
Motility (%):
18.7±2.4 vs 
18.4±2.4
	Idiopathic OAT (Sperm concentration <20×106/ml; motility (a+b) <50%)
	Any known causes be associated with infertility, and potential occupational, environmental reproductive toxins.
	238
	Omega-3 fatty acids 1.84g/day (119)
[Fatty acid]
	Placebo (119)
	8
	NA
	Not reported
	Sperm volume, concentration, 
motility, morphology

	With omega-3 fatty acids, mild rectorrhagia (n=1) and severe pruritus (n=2) and diarrhea (n=2).
	Middle 

	37
	Safarinejad, 
et al 
2011b
	Iran 
	AT: ≥3 days
Hormone:
LH (IU/L): 12.6±2.4 vs 12.2±2.6
FSH (IU/L):
16.2±4.2 vs 6.6±4.3
	Concentration (×106/ml):
16.2±3.4 vs 
16.7±3.6
Motility (%):
26.4±2.4 vs 
26.8±2.5
	Idiopathic infertility (Sperm concentration less than 20x106/ml, motility (a+b) <50% and normal morphology <30%); 
	Any known causes be associated with infertility 
	52
	Pentoxifylline 800 mg/day (127) [Pentoxifylline]
	Placebo (127)
	6
	NA
	Not reported
	Sperm volume, concentration, 
motility, morphology

	With Pentoxifylline: nausea or vomiting (n=8), dyspepsia (n=7), headache or diarrhea (n=5), tremor, vertigo dizziness (n=2)
	Middle 

	38
	Tang, 
et al 
2011
	China 
	AT: 3-5 days
Normal baseline LH, FSH and T levels
	Concentration (×106/ml):
9.27±1.46 vs 
9.40±1.35 vs 
8.94±2.24
Motility (a+b %):
27.13±11.60 vs 
24.50±9.82 vs 
25.31±10.85
	Idiopathic oligo-asthenospermia (Sperm concentration <20x106/ml, motility <25% (a) and <50% (a+b))
	Any known causes be associated with infertility; systematic diseases
	183
	Coenzyme Q10 30 mg/day (59) [CoQ10] tamoxifen 20 mg/day plus Coenzyme Q10 30 mg/day (63) [SERM+
CoQ10]
	Tamoxifen (61)
[SERM]
	6
	NA
	Not reported

	sperm concentration,
motility, morphology

	Not reported
	High 

	39
	Safarinejad,
 et al 
2012
	Iran 
	AT: 3-5 days
Normal baseline LH, FSH and T levels
	No available
	Idiopathic ogligo-asthenospermia (Sperm concentration <20x106/ml, motility (a+b <50%), normal morphology <14%)
	Any known causes be associated with infertility; BMI >30 kg/m2
	52
	Coenzyme Q10 200 mg/day (114) [CoQ10]
	Placebo (114)
	6 .5
	NA
	Not reported
	Sperm volume, concentration, 
motility, morphology

	No serious side effects
	Middle 

	40
	Chen, 
et al 
2012 
	China 
	AT: NA
Normal baseline LH, FSH, PRL and T levels
	Oligospermia:
Concentration (×106/ml):
10.66±3.01 vs 
8.00±2.94
Asthenospermia
Motility (%):
18.10±6.12 vs 
17.00±5.94
	Idiopathic oligospermia or asthenospermia (Sperm concentration <15×106/ml; motility (a+b) <32%)
	Any known caused be associated with infertility, systematic disease, diabetes mellitus, psychiatric diseases
	108
	Group 1: tamoxifen 10mg/day plus Vit E 100mg/Tid (33)
[SERM+Vit]
Group 2: Carnitine 1 bottle/day plus Vitamin E 100mg/Tid (22)
[Carnitine+Vit]
	C 1: Tamoxifen 10mg daily (31) [SERM]
C 2: Carnitine 1 bottle daily (20) [Carnitine]
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
Control 1 
6/33 vs 0/31;
Control 2 
9/22 vs 5/20

	Sperm concentration, motility, morphology

	No serious side effects
	Middle  

	41
	Zhong,
et al 
2012

	China 
	AT: NA
Normal baseline LH, FSH and T levels 
	Concentration (×106/ml):
9.14±4.95 vs 
9.26±4.87
Motility (a+b %):
20.78±10.75 vs 
20.43±11.37
	Idiopathic oligo-asthenospermia (Sperm concentration <15x106/ml or count <39 million per ejaculate, motility (a+b) <32%); not taking medicine in the past 4 weeks 
	Any known caused associated with infertility, female partner subfertility
	228
	L-carnitine 2g per day plus Vit E 200 per day plus Vit C 0.3g per day (112) [Carnitine+
Vit]
	Vit E 200 daily + C 0.3g daily (116)
[Vit]
	4
	NA
	Biochemical or clinical Spontaneous pregnancy:
5/112 vs 2/116

	Sperm count, concentration, motility
	Not reported
	High 

	42
	Paradisi, 
et al 
2013 
	Italy 
	AT: ≥3 days
Hormone:
LH (IU/L): 3.6±1.3 vs 3.8±1.4
FSH (IU/L):
3.9±1.4 vs 4.3±1.8
	Concentration (×106/ml):
7.2±3.6 vs 
7.4±4.1
Forward motility (a %):
9.5±6.3 vs 
8.7±5.5
	Moderate to severe idiopathic oligo-asthenospermia (Sperm concentration 1.5–15x106/ml); Unexplained male infertility of at least 2 years’ duration. 
	Any known caused associated with infertility, female partner subfertility
	60
	Recombinant FSH 300 iU/two days (45) 
[FSH]
	Placebo (15)
	4
	8/45 vs 0/15
	Biochemical or clinical Spontaneous pregnancy:
12/45 vs 0/15 
	Sperm volume, concentration, motility, morphology
	No side effects
	Low 

	43
	da Silva, 
et al 
2013 
	Brazil  
	AT: 2-5 days
Normal baseline FSH levels
	Concentration (×106/ml):
25.91±24.09 vs 
20.85±19.69
Motility (%):
46.48±14.87 vs 
49.23±13.47
	Moderate to severe idiopathic oligo-asthenospermia (Sperm motility (a+b) <50%)
	Any failure to meet set inclusion criteria
	60
	Folic acid (34) 
[Folic acid]
	Placebo (36)
	3
	NA
	Not reported
	Sperm concentration, motility, morphology
	No side effects
	Low 

	44
	Jia,
et al 
2013 
	China 
	AT: NA
Hormone:
Normal or low baseline FSH to LH ratio
	Concentration (×106/ml):
12.99±1.94 vs 
13.47±2.38
Motility (%):
31.37±7.69 vs 
33.17±7.37
	Idiopathic oligo-asthenospermia (Sperm concentration 10-20x106/ml, motility (a+b) <50% and rapid progressive motility (a)< 25%); fragment of sperm DNA >10%.
	Drug affected sperm biosynthesis and motility; varicocele; endocrinal disorders.
	93
	Purified FSH 75 IU/ 2 days (47) 
[FSH]
	Vit C 0.3g daily (46)
[Vit]
	3
	NA
	Not reported
	Sperm concentration, motility
	Not reported
	High 

	45
	Yin, 
et al 
2014 
	China 
	AT: 3-7 days
Normal baseline FSH levels
	Concentration (×106/ml):
11.62±2.25 vs 
11.55±2.61
Motility (%):
22.82±4.13 vs 
23.62±3.85
	Idiopathic OA (Sperm concentration less than 15x106/ml, sperm motility (a+b) <32%), fertile partner 
	Drug affected sperm biosynthesis and motility, chromatin and sperm gene abnormalities
	130
	Tamoxifen 20 mg/day plus Kallikrein 360 U/day (70) [SERM+
Kallikrein]
	Vit E 0.2 g/day (60) 
[Vit]
	3
	NA
	Clinical Spontaneous pregnancy:
9/67 vs 2/55
	Sperm volume, concentration, motility
	No obvious side effect
	High 

	46
	Mehni,
et al 
2014 
	Iran 
	AT: 2-7 days
Hormone:
Normal baseline LH, FSH, PRL and T levels
	No available
	Idiopathic OAT (Sperm count <20×106/ml; motility (a+b) <50%)
	Any known causes associated with infertility, occupational chemical exposure history, systemic disease, 
	235
	Pentoxifylline 800 mg/day and L-carnitine 1 g/day (58) [Carnitine+ Pentoxifylline]; Pentoxifylline 800 mg/day and placebo (59) [Pentoxifylline]; L-carnitine 1 g/day and placebo (59) [Carnitine]
	Placebo (59)
	3
	NA
	Not reported
	Sperm concentration, motility, morphology
	Not reported
	Low 

	47
	Nadjarzadeh, 
et al 
2014 
	Iran 
	AT: 3-7 days
Hormone: NA
	Concentration (×106/ml):
16.13±10.7 vs 
19.77±11.1
Motility (%):
25.91±16.5 vs 
26.29±13.1
	Idiopathic OAT (Sperm concentration 10-20×106/ml; motility (a+b) <50%)
	Any known causes associated with infertility; chemical exposure
	60
	Coenzyme Q10 (30) 
[CoQ10]
	Placebo (30)
	3
	NA
	Not reported
	Sperm concentration, motility, morphology
	Not reported
	High 

	48
	Ding, 
et al 
2015
	China 
	AT: 3-4 days
Hormone:
LH (IU/L): 3.4±1.1 vs 3.1±1.6
FSH (IU/L):
4.8±1.9 vs 4.9±1.5
	Concentration (×106/ml):
5.1±3.3 vs 
4.1±3.3
Motility (%):
23.8±10.1 vs 
25.8±9.1
	Idiopathic infertility (Sperm count ≤10x106/ml and forward motility <25%); infertility for at least 1 year.
	Organic cause of male infertility
	365
	Recombinant FSH 300 IU/alternate day (272) 
[FSH]
	Placebo (82)
	5
	NA
	Biochemical or clinical Spontaneous pregnancy:
12/40 vs 2/29
	Sperm count, concentration, motility, morphology
	No significant side effect
	Middle 

	49
	EISheikh, 
et al 
2015
	Egypt 
	AT: 3-4 days
Hormone:
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
7.48±2.94 vs 
7.82±2.34 vs 
7.87±2.64
Motility (a+b %):
23.0±6.90 vs 
23.67±8.19 vs
21.67±6.99 
	Idiopathic oligo-asthenospermia (Sperm concentration ≤15x106/ml and total motility <40%, normal sperm morphology); infertility for at least 1 year
	Any known etiologies associated with infertility; systematic illness
	90
	Clomiphene 25 mg/day (30) [SERM];
Clomiphene 25 mg/day plus Vit E 400 mg/day (30) [SERM+Vit]
	Vit E 400 mg/day (30) 
[Vit]
	6
	NA
	Not reported
	Sperm concentration, motility 
	Not reported
	High 

	50
	Farrag, 
et al 
2015
	Italy 
	AT: 4-5 days
Hormone:
Hormone:
LH (IU/L): 5.7±3.0 vs 5.3±2.8
FSH (IU/L):
7.5±2.4 vs 7.8±2.5
	Concentration (×106/ml):
7.59±4.3 vs 
7.20±3.1
Motility (%):
6.77±4.1 vs 
7.52±6.0
	Idiopathic oligospermia, infertility for at least 2 years; sperm count >10x106/ml
	Any known etiologies associated with infertility; female infertility 
	82
	Recombinant FSH 150 IU/three times a week (36) 
[FSH]
	Untreated (46)
	3
	NA
	Clinical Spontaneous pregnancy:
15/36 vs 9/46
	Sperm count, motility, morphology
	No significant side effect
	High 

	51
	Guo, 
et al 
2015
	China 
	AT: 3-5 days
Hormone:
Normal FSH levels
	Concentration (×106/ml):
10.34±2.13 vs 
9.94±2.87
Motility (%):
19.17±7.17 vs 
21.53±5.20
	Idiopathic oligo-asthenospermia (Sperm concentration <15x106/ml, sperm count <39x106, forward motility <32%); unexplained infertility for at least 1 year
	Any known etiologies associated with infertility
	120
	Tamoxifen 20 mg/day (55) [SERM]
	Indomethacin 50 mg/day (41) [Indomethacin]
	3
	NA
	Not reported
	Sperm count, concentration, motility, morphology
	No reported
	High 

	52
	Haghighian, 
et al, 
2015
	Iran 
	AT: 3 days
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
22.63±1.98 vs 
22.83±2.69
Motility (%):
27.97±2.99 vs 
27.55±2.40
	Idiopathic asthenospermia (Sperm mobility <50% and rapid progressive mobility <25%); infertility for at least 2 years, fertile partners
	Any known etiologies associated with infertility
	48
	Alpha-lipoic acid 600mg/day (24) [Lipoic acid]
	Placebo (24)
	3
	NA
	Not reported
	Sperm volume, count, concentration, motility, morphology
	No side effects
	Low 

	53
	Haje, 
et al 
2015
	Iraq 
	AT: NA
Normal baseline FSH levels
	Concentration (×106/ml):
7.58±2.93 vs 
4.42±1.78 vs
5.32±2.09 vs 
10.63±2.74
Motility (%):
19.67±3.79 vs 
21.67±2.11 vs
8.03±1.59 vs 
16.37±4.85
	Idiopathic oligo-asthenospermia (Sperm concentration 10-20×106/ml; motility (a+b) <50%)
	Any known etiologies associated with infertility; couples with combined male and female factors
	128
	Tamoxifen 20 mg/day (45) [SERM]; 
L-carnitine 1 g/day (20) [Carnitine]; Tamoxifen plus 
L-carnitine (34) [SERM+
Carnitine]
	Placebo (29)
	3 to 6
	NA
	Biochemical or clinical Spontaneous pregnancy:
Arm 1 22/45 vs
Arm 2 3/18 vs 
Arm 3 14/29 vs
Arm 4 5/25
	Sperm volume, count, motility, morphology
	Not reported
	High  

	54
	Martincez,
et al
2015
	Mexico 
	AT: 3-5 days
Normal baseline hormone levels
	Mean concentration (×106/ml):
10.90 vs 10.70
Mean motility (%):
14.43 vs 8.33 
	Idiopathic oligo-asthenospermia (Sperm concentration <15x106/ml, motility (a+b) <50%)
	Chronic smokers and degenerative disease; taking antioxidants
	54
	Resveratrol 25mg (18)
[Resveratrol]
	Placebo (18)
	2.5
	NA 
	Not reported 
	Sperm concentration, motility, morphology
	Not reported
	High 

	55
	Sharifzadeh,
et al
2016
	Iran 
	AT: 2-5 days
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
8.8±7.4 vs 
8.7±7.3
Motility (%):
24.2±13.4 vs 
24.3±13.4
	Idiopathic subfertility
	Any known etiologies associated with infertility
	100
	Zinc sulfate 0.5%, 30ml three times per day (51) 
[Zinc]
	Placebo (49)
	3
	NA 
	Not reported 
	Sperm concentration, motility, morphology
	Not reported
	Low 

	56
	Tsounapi, 
et al 
2018
	Greece 
	AT: 3 days
Normal baseline T levels
	Concentration (×106/ml):
8.4±3.1 vs 
8.0±3.4
Motility (%):
5.0±2.0vs 
6.0±3.0
	Idiopathic oligo-asthenospermia (Sperm concentration <15×106/ml; motility (a+b) <32%)
	Any failure to meet set inclusion criteria
	217
	L-carnitine 1 g/day (44) [Carnitine] 
	Untreated (42)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
1/44 vs 
1/42
	Sperm volume, count, motility, morphology
	Not reported
	Middle 

	57
	Cheng,
et al 
2018
	China
	AT: 3-5 days
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
11.0±3.0 vs 
11.5±3.3 vs
11.1±3.5 vs
11.2±3.5
Motility (%):
16.5±8.4 vs 
17.2±8.1 vs
17.8±9.5 vs
17.6±10.4
	Idiopathic oligo-asthenospermia (Sperm concentration <15x106/ml, motility <40%, a+b <32%); no use of spermatogenesis medicine
	Any known etiologies associated with infertility; intervention period less than 3 months 
	262
	L-carnitine 20ml/day (62) [Carnitine]; Coenzymen Q10 60mg/day (63) [CoenzymeQ10] Co Q10 plus L-carnitine (63) 
[Carnitine+
CoQ10]
	Placebo (74)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
Arm 1 10/51 vs
Arm 2 7/55 vs 
Arm 3 15/50 vs Arm 4   4/59
	sperm concentration, motility
	Not reported
	Low 

	58
	Zhao, 
et al 
2019
	China 
	AT: 3-5 days
Hormone: NA
	No available
	Idiopathic oligospermia (Sperm concentration <15x106/ml), aged 20-48 years, no medical treatment in the previous 6 months
	Any failure to meet set inclusion criteria
	316
	hCG 2000 IU/twice per week plus hMG 150 IU/three times per week (158) 
[hCG]
	Placebo (158)
	3
	NA
	Biochemical or clinical Spontaneous pregnancy:
41/158 vs 17/158
	Sperm count, motility
	Not reported
	Middle 

	59
	Alkumait,
et al
2020
	Iraq
	AT: NA
Hormone: NA
	Concentration (×106/ml):
50.4±12.3 vs 
50.2±10.1 vs
51.5±8.2 
Motility (%):
28% vs 26% vs 28%
Morphology (%)
10% vs 12% vs 10%
	Idiopathic OAT, age 30-40 years
	Chronic disease, hydrocele, neoplasm, trauma, hypospadias, genital tract diseases
	151
	CoQ10 200 mg per day (50)
Glutahione 200 mg per day (51)
[CoQ10]
	Placebo (50)
	6
	NA
	Not reported
	sperm concentration, motility, morphology
	Not reported
	Low 

	60
	Amini,
et al
2020
	Iran 
	AT: 3-5 days
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
85.4±14.3 vs 
88.9±12.9
Progressive Motility (%):
12.1±8.8vs 
13.6±9.1
	Idiopathic abnormal spermograms, age 20-45 years, no genital infection or history of taking medication for sexually transmitted disease, absence of anatomical abnormalities of reproductive system
	Any failure to meet set inclusion criteria
	62
	Vit D3 50,000 IU once a week for 8 weeks, and 50,000 IU once for four weeks (30)
[Vit D]
	Placebo (32)
	3
	NA
	Not reported
	sperm concentration, motility, morphology
	Not reported
	Middle  

	61
	Eslamian, 
et al
2020 
	Iran
	AT: 3-day
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
21.4±1.7 vs 21.4±2.5 vs
21.6±2.2 vs 21.6±2.7
Progressive Motility (%):
25.9±2.9 vs 25.4±3.0 vs
25.6±2.4 vs 26.0 vs2.5
	Idiopathic asthenozoospermia, age 20-45 years, infertility >1-year, normal endocrine function, and normal sperm concentration and morphology
	Abnormal urogenital tract diseases, endocrinal disorders, used of antioxidant and omega-3 supplements
	180
	DHA 465 mg daily (45) [DHA];
Vitamin E 600 IU daily (45) [Vit];
Both [DHA+Vit] (45)
	Placebo (45)
	3
	NA
	Not reported 
	sperm volume, count, concentration, motility, morphology
	No adverse effect
	High 

	62
	Helli,
et al
2020
	Iran 
	AT: 3-day
Normal baseline LH, FSH, PRL and T levels
	Concentration (×106/ml):
16.3±4.5 vs 
16.8±3.6
Progressive Motility (%):
19.6±2.1vs 
18.8±2.2
	Idiopathic OAT, normal gonadotropins, age 20-45 years
	A known cause of infertility, diabetes. 
	50
	Probiotic 500 mg daily (25)
[Probiotic]
	Placebo (25)
	2.5
	NA
	Not reported 
	sperm volume, count, concentration, motility, morphology
	No reported 
	Middle   

	63
	Alahmar, 
et al
2021
	Iraq 
	AT: 3-5 days
Hormone: NA
	8.2±6.9 vs 
6.4±7.2
Progressive Motility (%):
16.5±9.3 vs 
14.8±11.0
Normal Morphology 
22.2±6.1 vs 
19.5±7.2
	Idiopathic OAT 
	Criteria comprised azoospermia, urogenital tract diseases, cryptorchidism, endocrine disorders, used antioxidant 
	70
	CoQ10 200 mg daily (35)
[CoQ10]
	Selenium 200 ug daily (35) [Se]
	3
	NA
	Not reported 
	sperm volume, concentration, motility, morphology
	Not reported
	Low 

	64
	Bahmyari, 
et al
2021

	Iran 
	AT: 3-5 days
Hormone: NA
	49.5±31.0 vs 
61.3±40.7
Progressive Motility (%):
13.5±11.2 vs 
19.5±13.9
Normal Morphology 
19.5±4.3 vs 
20.2±6.9
	Idiopathic oligospermia, asthenospermia or OAT, absence of underlying causes screened according to pre-testicular, testicular and post-testicular factors
	Any failure to meet set inclusion criteria
	62
	Selenium 200 ug, Vit E 400 IU, folic acid 5 mg daily (30)
[Se+folic acid]
	Placebo (32)
	3
	NA
	Not reported 
	sperm volume, concentration, motility, morphology
	Not reported
	Middle  

	65
	Kumalic,
et al
 2021
	Slovenia 
	AT: 3-5 days
Normal baseline FSH 
	49.5±31.0 vs 
61.3±40.7
Progressive Motility (%):
13.5±11.2 vs 
19.5±13.9
Normal Morphology 
19.5±4.3 vs 
20.2±6.9
	Idiopathic oligospermia, asthenospermia or OAT, absence of underlying causes screened according to pre-testicular, testicular and post-testicular factors
	Any failure to meet set inclusion criteria
	72
	Astasan (Astaxanthin, Vit E) 16 mg daily (37)
[Astaxanthin+Vit]
	Placebo (35)
	3
	NA
	Not reported 
	sperm volume, concentration, motility, morphology
	No adverse effects
	High



a Assessed by the Cochrane Risk of bias tool
NA: not available; AT: abstinence time; Vit: Vitamin; CoQ10: Coenzyme Q10; DHA: docosahexaenoic acid; LH: luteinizing hormone; T: testosterone; PRL: prolactin.
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Fig. S2. Network map of interventions for sperm concentration. (a) Network map with overall interventions; (b) network map with interventions, excluding trials at high risk of bias; (c) network map with interventions, excluding trials without abstinence time prior to sperm analysis; (d) network map with interventions for studying OA. Androgen included testosterone and its derivate; SERM included clomiphene or tamoxifen.
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Fig. S3. Forest plots for the estimation of interventions on sperm concentration. (a) Forest plot for estimation of interventions on sperm concentration compared with a placebo or being untreated for overall; (b) forest plot for estimation of interventions on sperm concentration compared with a placebo or being untreated, excluding trials at high risk of bias; (c) forest plot for estimation of interventions on sperm concentration compared with a placebo or being untreated, excluding trials without abstinence time prior to sperm analysis; (d) forest plot for estimation of interventions on sperm concentration compared with a placebo or being untreated for studying OA.
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[bookmark: _Toc78901353]Fig. S4. SUCRA of interventions on sperm concentration. (a) SUCRA of interventions compared with a placebo or being untreated for overall; (b) SUCRA of interventions compared with a placebo or being untreated, excluding trials at high risk of bias; (c) SUCRA of interventions compared with a placebo or being untreated, excluding trials without abstinence time prior to sperm analysis; (d) SUCRA of interventions for studying OA compared with a placebo or being untreated
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Fig. S5. Funnel plots for sperm concentration. (a) Funnel plot for estimation of reporting bias and between study heterogeneity for overall; (b) funnel plot for estimation of reporting bias and between study heterogeneity, excluding trials at high risk of bias; (c) funnel plot for estimation of reporting bias and between study heterogeneity, excluding trials without abstinence time prior to sperm analysis; (d) funnel plot for estimation of reporting bias and between study heterogeneity studying OA. Different colors correspond to different comparison.
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[bookmark: _Toc78901355]Fig. S6. Network map of interventions for sperm progressive motility. (a) Network map with overall interventions; (b) network map with interventions, excluding trials at high risk of bias; (c) network map with interventions, excluding trials without abstinence time prior to sperm analysis; (d) network map with interventions for studying OA. Androgen included testosterone and its derivate; SERM included clomiphene or tamoxifen.
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Fig. S7. Forest plots for the estimation of interventions on sperm progressive motility. (a) Forest plot for estimation of interventions on sperm progressive motility compared with a placebo or being untreated for overall; (b) forest plot for estimation of interventions on sperm progressive motility compared with a placebo or being untreated, excluding trials at high risk of bias; (c) forest plot for estimation of interventions on sperm progressive motility compared with a placebo or being untreated, excluding trials without abstinence time prior to sperm analysis; (d) forest plot for estimation of interventions on sperm progressive motility compared with a placebo or being untreated for studying OA.
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Fig. S8. SUCRA of interventions for sperm progressive motility. (a) SUCRA of interventions compared with a placebo or being untreated for overall; (b) SUCRA of interventions compared with a placebo or being untreated, excluding trials at high risk of bias; (c) SUCRA of interventions compared with a placebo or being untreated, excluding trials without abstinence time prior to sperm analysis; (d) SUCRA of interventions for studying OA compared with a placebo or being untreated

	a

	[image: ]
	b

	[image: ]

	c

	[image: ]
	d
	[image: ]


Fig. S9. Funnel plots for sperm progressive motility. (a) Funnel plot for estimation of reporting bias and between study heterogeneity for overall; (b) funnel plot for estimation of reporting bias and between study heterogeneity, excluding trials at high risk of bias; (c) funnel plot for estimation of reporting bias and between study heterogeneity, excluding trials without abstinence time prior to sperm analysis; (d) funnel plot for estimation of reporting bias and between study heterogeneity studying OA. Different colors correspond to different comparison.
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Fig. S10. Network map of interventions for sperm normal morphology. (a) Network map with overall interventions; (b) network map with interventions, excluding trials at high risk of bias; (c) network map with interventions, excluding trials without abstinence time prior to sperm analysis; (d) network map with interventions for studying OA. Androgen included testosterone and its derivate; SERM included clomiphene or tamoxifen.
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Fig. S11. Forest plots for estimation of interventions on sperm normal morphology. (A) Forest plot for estimation of interventions on sperm normal morphology compared with a placebo or being untreated for overall; (B) forest plot for estimation of interventions on sperm normal morphology compared with a placebo or being untreated, excluding trials at high risk of bias; (C) forest plot for estimation of interventions on sperm normal morphology compared with a placebo or being untreated, excluding trials without abstinence time prior to sperm analysis; (D) forest plot for estimation of interventions on sperm normal morphology compared with a placebo or being untreated for studying OA.
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[bookmark: _Toc78901361]Fig. S12. SUCRA of interventions for sperm normal morphology. (A) SUCRA of interventions for overall compared with a placebo or being untreated; (B) SUCRA of interventions compared with a placebo or being untreated, excluding trials at high risk of bias; (C) SUCRA of interventions compared with a placebo or being untreated, excluding trials without abstinence time prior to sperm analysis; (D) SUCRA of interventions for studying OA compared with a placebo or being untreated.
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Fig. S13. Funnel plots for sperm normal morphology. (A) Funnel plot for estimation of reporting bias and between study heterogeneity for overall; (B) funnel plot for estimation of reporting bias and between study heterogeneity, excluding trials at high risk of bias; (C) funnel plot for estimation of reporting bias and between study heterogeneity, excluding trials without abstinence time prior to sperm analysis; (D) funnel plot for estimation of reporting bias and between study heterogeneity studying OA. Different colors correspond to different comparison.
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