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[Abstract] Objective: To evaluate the effect and safety of L-carnitine in the treatment of idiopathic oligoasthenozoospermia
based on current clinical evidence.  Methods: We searched the Cochrane Library PubMed MEDLINE EMBASE CNKI VIP
CBM and Wanfang Database from the establishment to April 2014 for the published literature on the treatment of idiopathic oligoasthe—
nozoospermia with L-carnitine. We conducted literature screening data extraction and assessment of the methodological quality of the
included trials according to the inclusion and exclusion criteria followed by statistical analysis with the RevMan 5.2 software. Re—
sults: Seven randomized controlled trials involving 751 patients with idiopathic oligoasthenozoospermia met the inclusion criteria and
678 of them were included in the meta-analysis. L-carnitine treatment achieved a significantly increased rate of spontaneous pregnancy
as compared with the control group (RR=3.2 95% CI1.74105.87 P=0.0002). After 12 — 16 and 24 - 26 weeks of medication
total sperm motility ( WMD =5.21 95% CI12.78 t0 7.64 P <0.000 1 and WMD =9.29 95% CI 1.28 to 17.29 P =0.02) and
the percentage of progressively motile sperm ( WMD =12.44 95% CI4.58 t020.31 P =0.002 and WMD =9.76 95% CI 3.56 to
15.97 P =0.002) were remarkably higher than those in the control group but no statistically significant differences were observed in
sperm concentration between the two groups ( WMD =4.91 95% CI -2. 63 to 12.45 P =0.2 and WMD =0.93 95% CI -3.48
105.34 P=0.68). After 12 — 16 weeks of treatment the percentage of morphologically abnormal sperm was markedly decreased in
the L-carnitine group as compared with the control ( WMD = -2.48 95% CI -4.351t0 -0.61 P=0.009) but showed no signifi—
cant difference from the latter group after 24 — 26 weeks ( WMD = —=4.38 95% CI -9.66 t00.89 P =0.1) . No statistically signifi—
cant difference was found in the semen volume between the two groups after 12 — 16 or 24 —26 weeks of medication ( WMD = -0. 13
95% CI -0.43100.18 P=0.42 and WMD =0.28 95% CI -0.02 t00.58 P =0.07) . No serious L-carnitine—related adverse e—
vents were reported in 4 of the randomized controlled trials.  Conclusion: The current evidence indicates that L-carnitine can improve
spontaneous pregnancy and semen parameters in the treatment of idiopathic oligoasthenozoospermia with no serious adverse reactions.
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Table 1. Basic characteristics of the included studies

Intervention Duration
Reference Cases ( T/C) Outcome
Treament group Control group ( week)
Lenzi A 2004 ' 30/30 LC2 g/d+LACT g/d Placebo 24 -26 OB
Li Z 2005 ( Mar) ’ 40/40 LC2-3¢g/d Vit E 300 mg/d + Vit C 300 mg/d 12 -16 OB
Li Z 2005 (Oct) 3 90/60 LC2 g/d+LAC 1 g/d Vit E 300 mg/d + Vit C 300 mg/d 12 -16 OB
Balercia G 2005 ° 60(15/15/15/15) LC2 g/d+LAC 1 g/d Placebo 24 -26 00
LC3 g/d
LAC 3 ¢g/d
Sigman M 2006 ¢ 13/13 LC2 g/d+LAC 1 g/d Placebo 24 -26 [©O)S)
Wang YX 2010 ° 68/67 LC 1 g/d + Vit E 200 mg/d Vit E 200 mg/d 12-16 0e)
Zhong A 2012 '° 20/120 1C2¢g/d+Vit E2D mg/d +Vit CI0 me/d Vit E 200 mg/d + Vit C 300 mg/d 12 -16 OB
@ ;@ HE)
(D Pregnancy rate; (2) Semen parameters; 3 Adverse effects
2
Table 2. Quality assessment of the included studies
Randomization Allocation Inclusion Quitting or Reason of Jadad
Reference Comparability Blinding Compliance
Yes/No  Method description concealment criteria adverse effect quitting score
Lenzi A 2004 ! Yes - - Yes Yes Double-blind Yes - Yes 3
LiZ 2005 (Mar) ’ Yes - - Yes - - Yes - Yes 1
LiZ 2005 (0ct) ® Yes - - Yes Yes - Yes - Yes 1
Balercia G 2005 ° Yes - - Yes Yes Double-blind Yes - Yes 3
Sigman M 2006 © Yes - - Yes Yes Triple-blind Yes - Yes 3
Wang YX 2010 ° Yes - - Yes Yes - Yes - - 1
Zhong A 2012 '° Yes - - Yes Yes - Yes Yes - 1
2.2 meta 4 (x'=8.85 P=
2.2.1 0.12)
o 7 WMD =
o 5.21 95%CI(2.78 7.64) P<0.0001 ,
(x* = Balercia ~ ° (2005) . °(2012)
7.01 P=0.32)
RR=3.2 95%CI(1.74 5.87) P =0.000 2 3 toe 24 ~26
( Do 7 2 o 3
o0 LC E / C (x> =23.55 P <0.000 1)
2 meta o WMD =9.29 95% CI( 1. 28
17.29) P=0.02 ( 2), Baler—
. 5
o cla o
2.2.2 4 el RCTs .
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Treatment Control Risk ratio Risk ratio
Study or subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Balercia G, 2005 [5) 9 44 3 15 33.8% 1.02 [0.32, 3.29]
Lenzi A, 2004 [1] 4 30 0 26 4.0% 7.84 [0.44, 139.06] *
Li Z, 2000(Mar) (7] 2 32 0 31 3.8% 4.85(0.24,97.11)
Li £, 2005(Oct) [8) 10 85 2 53 18.6% 3.12[0.71, 13.68) P ————
Sigman M, 2006 [6] 1 12 1 9 8.6% 0.75[0.05, 10.44] -
Wang YX, 2010 [9] 19 61 2 52 16.3% 8.10[1.98, 33.15] —
Zhong A, 2012 [10] 5 g 2 116 14.8% 2.59[0.51, 13.07] —_—
Total (95% CI) 376 302 100.0% 3.20 [1.74, 5.87] -
Total events 50 10
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llet.erfogeneu.\.rl.lcr: : 1(11 d?f :;:_(PO 03322; 14% oL 01 0 100
Test for overall effect: 2= 3.75 (p= 0. Favours [control] Favours [treatment]
1
Figure 1. Comparison of the effect of L-carnitine therapy on the pregnancy rate between the treatment and control groups
Treatment Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.1.1 12 -16Weeks
Balercia G, G-1 2005 [5] 8.26 9.92 15 0.67 9.24 15 12.6% 7.59[0.73, 14.45] e
Balercia G, G-2 2005 [5]  12.6 11.46 15 0.67 9.24 15 10.6% 11.93(4.48, 19.38] —_—
Balercia G, G-3 2005 [§]  10.6 11.09 14 0.67 924 15 10.6% 9.93([2.47, 17.39] —
Lenzi A, 2004 [1] 501 9.91 30 2.69 837 26 258% 2.32[-2.47,7.11] <
Sigman M, 2006 [6] 48 107 12 7.3 13 9 5.4% -2.50[-12.93, 7.93] —
Zhang A, 2012 [10] 10.81 1452 112 6.6 17.08 116 350%  4.21[0.10, 8.32] =
subtotal (95% CI) 198 196 100.0%  5.21[2.78, 7.64] *
Heterogeneity: Chi’ = 8.85, df = 5 (P= 0.12). I’ = 44%
Test for overall effect: Z = 4.20 (P < 0.0001) |
IV, Random, 95% CI
2.1.2 24 -26 Weeks
Balercia G, G-1 2005 [5] 12.86 10.02 15 -0.53 10.06 15 20.5% 13.39(6.20, 20.58] e———
galercia G, G-2 2005 [S]  16.56 10.94 15 -0.53 10.06 15 20.2% 17.09[9.57, 24.61] _—
Balercia G, G-3 2005 (5] 1654 10.73 14 -0.53 10.06 15 20.1% 17.07 [9.49, 24.65] —
Lenzi A, 2004 (1] 7.94 1166 30 6.47 841 26 22.2% 1.47[-3.81,6.75) S
Sigman M, 2006 (6} 53 105 12 93 139 9 16.9% -4.00 [-14.85, 6.85) ——
Subtotal (95% CI) 86 80 100.0% 9.29(1.28, 17.29] e
Heterogeneity: Tau’ = 67.84; Chi’ = 23,55, df = 4 (P< 0.0001); I = 83%
Test for overall effect: Z = 2.27 (P= 0.02)
20 -10 0 10 20
Favours [control] Favours [treatment]
2
Figure 2. Comparison of the effect of L-carnitine therapy on total sperm motility between the treatment and control groups
15 157940
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2 _ _ 2
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Treatment Control Mean difference Mean difference
Study or subgroup Mean 5D Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI

2.2.1 12-16 Weeks
Balercia G, G-12005(5) 773 7.27 15 -18 7.75 15 141% 9.53[4.15, 14.91) =

Balercia G, G-2 2005 [5) 94 989 15 -18 7.75 15 13.7% 11.20[4.84, 17.56] —_—
Balercia G, G-3 2005 [5) 927 893 14 -1.8 7.75 15 13.8% 11.07[4.97, 17.17] _

Lenzi A, 2004 [1] 608 99 30 42 B49 26 14.3% 1.88(-2.94.6.70] e

Li Z, 2000{Man) 7] 32 67 32 33 366 31 14.8% 28.70(26.05, 31.35) 4
Wang YX, 2010 (9] 16.8 10.28 61 2.1 1008 52 14.6% 14.70[10.94, 18.46) .
Zhong A, 2012 [10] 22.77 12.01 112 13.46 13,83 116 14.7%  9.31]5.95, 12.67] ——

Subtotal (95% CI) 279 270 100.0% 12.44 [4.58, 20.31] i

Heterogeneity, Tau® = 106,72, Chi* = 146.86, df = 6 {p< 0.00001) ' = 96%
Test for overall effect: Z = 3.10 (P= 0.002)

2.2.2 24-26 Weeks
Balercia G. G-1 2005 [5] 126 7.28 15 -0.13 8.15 15  25.6% 12.73(7.20, 18.26) _—
Balercia G, G-2 2005 [5] 11.97 9.87 1§ -0.13 8.15 15 23.8% 12.10[5.62, 18.58] e
Balercia G, G-3 2005 [5] 13.53 8.87 14 -0.13 8.15 15  24.3% 13.66[7.45, 19.87] e —
Lenzi A, 2004 [1] 1027 1139 30 8.99 8.09 26 26.3%  1.18 [-3.95,6.31) —

Subtotal (95% C1) 74 71 100.0%  9.76 [3.56, 15.97] R il
Heterogeneity' Tau! = 31.23; Chi‘ = 13.72, df = 3 (P= 0.003); I = 78%
Test for overall effect. £ = 3.08 (F= 0.002)

+ t

20 -10 0 10 20
Favours [contrel] Favours [treatment]

Test for subgroup differences: Chi* = 0.27, df = 1 (p= 0.60), I = 0%

Figure 3. Comparison of the effect of L-carnitine therapy on the percentage of progressively motile sperm between the treatment and control groups

Treatment Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
2.4.1 12 -16 Weeks
Balercia G, G-1 2005 (5] 2 15.12 15 1.87 11.71 15 13.3%  0.13[-9.55, 9.81]
Balercia G, G-2 2005 [5] 8.93 15.73 15§ 1.87 11.71 15 13.2% 7.06 [-2.86, 16.98] S (R
Balercia G, G-3 2005 [5] 7.53 17.08 14 1.87 11.71 15 12.7% 5.66 [-5.07, 16.39] 4
Lenzi A, 2004 [1) 3.08 8.43 30 3.7 12.08 26 15.6% -0.62][-6.16,4.92] e
Li Z, 2000(Mar) [7] 18.1 6.41 32 04 5.62 31  16.6% 17.70[14.73, 20.67] »
Wang YX, 2010 [9] 1.6 33.48 6l -0.7 32.96 52 11.7% 2.30[-9.98, 14.58] *
Zhong A, 2012 [10] 201 472 112 119 449 116 17.0% 0.82[-0.38,2.02] ewes
Subtotal (95% CI) 279 270 100.0% 4.91 [-2.63, 12.45] | — e ——

Heterogeneity. Tau” = 86.88; Chi’ = 109.45, df = 6 (P< 0.00001); I* = 95%
Test for overall effect: Z = 1.28 (P= 0.20)

IV, Fixed, 95% CI
2.4.2 24-26 Weeks
Balercia G, G-1 2005 [5] 6.53 18.55 15 4.2 12.77 15 15.0% 2.33[-9.07, 13.73] »
Balercia G, G-2 2005 [5] 917 17.33 15 4.2 12.77 15 16.4% 4.97[-5.92, 15.86) *
Balercia G, G-3 2005 (5] 8 14.28 14 4.2 12.77 15 19.9% 3.80(-6.09, 13.69] +
Lenzi A, 2004 [1] 4.02 7.92 30 6.05 14.7 26 48.7% -2.03 [-8.35, 4.29] . . i
Subtotal (95% CI) 74 71 100.0%  0.93 [-3.48, 5.34] i
Heterogeneity: Chi® = 1.75,df = 3 (P= 0.63); I = 0%
Test for overall effect: Z = 0.41 (p= 0.68)

-10 i 0 5 10

Favours [control] Favours [treatment]

4

Figure 4. Comparison of the effect of L-carnitine therapy on sperm concentration between the treatment and control groups
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Treatment Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
2.5.1 12 -16 Weeks
Balercia G, G-1 2005 [5] -4.4 558 15 -0.8 6.16 15 19.8% -3.60 [-7.81, 0.61] —
Balercia G, G-2 2005 [5] 5.4 6.94 15 0.8 6.16 15 15.9% -4.60 [-9.30, 0.10] ——]
Balercia G, G-3 2005 [5] -5.4 594 14 -0.8 6.16 15 18.1% -4.60 [-9.00, -0.20] =
Lenzi A, 2004 [1] 1.75 5.85 30 -1.5¢ 7.71 26 26.6% -0.19 [-3.82, 3.44] -
Wang YX, 2010 [9] 2.2 11.85 61 -1.4 11.03 52 19.7% -0.80 [-5.02, 3.42] ——
Subtotal (95% CI) 135 123 100.0% -2.48[-4.35, -0.61] &
Heterogeneity: Chi’ = 4.08, df = 4 (p=0.39), I = 2%
Test for overall effect: Z = 2.60 (P= 0.009)

2.5.2 24 -26 Weeks

Balercia G, G-1 2005 [5] -8 6.38 15 -093 6.33 15 24.6% -7.07 [-11.62. -2.52]
Balercia G, G-2 2005 [5] 8.2 6.46 15 -0.93 6.33 15 24.6% -7.27[-11.85, -2.69]
Balercia G, G-3 2005 [5] -7.53 5.92 14 -093 6.33 15 24.8% -6.60([-11.06, -2.14]
Lenzi A, 2004 [1] -1.28 &.75 30 -4.31 791 26 25.9% 3.03 [-0.85, 6.91]
Subtotal (95% Cl) 74 71 100.0% -4.38 [-9.66, 0.89]
Heterogeneity: Tau® = 23.97; Chi* = 17.59, df = 3 (P= 0.0005); I = 83%

Test for overall effect: Z = 1.63 (P= 0.10)

-20 -10 0 10 20
Favours [control] Favours [treatment]
5

Figure 5. Comparison of the effect of L-carnitine therapy on the percentage of morphologically abnormal sperm between the treatment

and control groups
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WMD = -0.13 95% o
Treatment Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI

2.3.1 12-16 weeks

Balercia G, G-1 2005 [S] -0.02 0.91 15 0.07 0.84 15 24.0% -0.09[-0.72, 0.54) —_—
Balercia G, G-2 2005 (5] 0.12 0.63 15 0.07 0.84 15 33.4% 0.05(-0.48, 0.58] Sse———
Balercia G, G-3 2005 [S] -0.12 0.84 14 0.07 0.84 15 25.2% -0.19(-0.80, 0.42] —

Lenzi A, 2004 [1) -0.01 1.31 30 041 148 26 17.4% -0.42[-1.16, 0.32] B

Subtotal (95% CI) 74 71 100.0% -0.13[-0.43, 0.18] . .

Heterageneity: Chi® = 1.09, df = 3 (P= 0.78). ¥ = 0%

Test for overall effect: Z = 0.80 (P= 0.42)

2.3.2 24-26 weeks

Balercia G, G-1 2005 [5] 0.06 0.99 15 -0.26 0.77 15 22.3% 0.32 [-0.31, 0.95]) e T

Balercia G, G-2 2005 [5] 0.44 0.65 15 -0.26 0.77 15 34.6% 0.70[0.19, 1.21) —_—
Balercia G, G-3 2005 [5] -0.18 0.83 14 -0.26 0.77 15  26.4% 0.08 [-0.50, 0.66] R T

Lenzi A, 2004 [1] 0.04 1.46 30 0.39 1.34 26 16.7% -0.35[-1.08, 0.38] e

Subtotal (95% CI) 74 71 100.0% 0.28 [-0.02, 0.58] gl

Heterogeneity: Chi* = 5.90, df = 3 (P=0.12); I’ = 49%
Test for overall effect: Z = 1.80 (p= 0.07)
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Figure 6. Comparison of the effect of L-carnitine therapy on the semen volume between the treatment and control groups
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