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[Abstract]  Objective To determine whether valproic acid (VPA) monotherapy influences
homocysteine metabolism in patients with epilepsy. Methods  Articles in English concerning the
homocysteine levels in VPA monotherapeutic patients with epilepsy and published from January 1990 to
August 2013 were searched through PubMed, Web of Science and EMBASE. Observational case -control
studies that evaluated homocysteine levels in subjects with epilepsy compared to controls were selected.
Any study lacking information regarding specific effect of VPA on homocysteine in patients with epilepsy
was rejected. Definitely, non-controlled design studies, reviews, and animal or in vitro studies were also
excluded. Two reviewers independently evaluated the quality of included articles and extracted the data
using Newcastle-Ottawa Scale. A Meta-analysis was conducted by using Stata 12.0 software. Results A
total of 8 eligible studies were enrolled in this Meta-analysis. VPA treated patients with epilepsy (N =266)
and matched healthy controls (N =489) were included. All included studies reached a total quality score of
6 or higher. Results of the Meta-analysis showed that plasma homocysteine levels in VPA treated patients
with epilepsy was significantly higher than healthy controls under a random effect model [standardized mean

difference (SMD) = 0.620, 95% CI: 0.320-0.920; P = 0.000]. There was significant heterogeneity in the
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estimates according to I’ test (I’ = 65.600% , P =0.005). Further subgroup analysis suggested that no
significant difference was present when grouped by ethnicity and age, but the risk of heterogeneity in West-
Asian group (I =47.400%, P =0.107) was diminished when compared with overall groups (I’ = 65.600%, P =
0.005). Sensitivity analysis was also conducted to evaluate the stability of Meta-analysis. When any single
study was deleted, the corresponding pooled SMD was not substantially altered. Conclusions VPA

monotherapy is associated with the increase of plasma homocysteine levels in patients with epilepsy, and
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whether this association is influenced by ethnicity needs further research.
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Figure 1 Search strategy for Meta-analysis.
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Table 1. Summary of studies included in the Meta-analysis
VPA group Control group
Study Ethnicity
Duration Dose Hey (wmol/L) N Hey (pwmol/L)
Verrotti, et al ' (2000) European 32 12 months (21.70 £ 6.80) mg/(kg-d)  12.70+7.10 63 790+ 4.50
Karabiber, et al * (2003)  West-Asian 30 > 12 months Unknown 14.00 + 6.80 29 9.20+ 2.70
Sener, et al "’ (2006) West-Asian 22 (6.50 £ 6.20) years Unknown 17.00 + 8.00 11 11.50+11.40
Kurul, et al "™ (2007) West-Asian 8 (4.78 £2.07) years Unknown 7.18+2.54 10 7.66+ 2.34
Vurucu, et al'*' (2008) West-Asian 64  (27.36 £21.12) months Unknown 6.88+2.24 62 5.52+ 2.53
Yildiz, et al "' (2010) West-Asian 19 > 6 months 54.49 mg/ml 6.73£2.81 23 6.79+ 1.95
Belcastro, et al ' (2010) European 37 > 6 months (946.40 + 172.00) mg/d 10.40 +3.04 231 9.10+ 3.04
Chuang, et al " (2012) East-Asian 54 (8.70 £5.20) years 750-1000 mg/d 13.84 +4.29 60 9.41+ 2.65
VPA, valproate, N J & ; Hey , homocysteine , [ 7 2 e 2 iR
F2 g AT R BT PR (Newcastle-Ottawa i 2 P 47)
Table 2. Results of quality assessment by Newcastle-Ottawa Scale
Selection Comparability Exposure
Study dAdenglale Representativeness Selection of Definition of (‘Jontrol o (JOHFI.OI e Ascertainment of Same method to Non-response Total
efinition of X important  additional .
of cases controls controls exposure ascertain rate
cases factor factor
Verroti, 1 0 1 1 1 1 1 1 0 7
etal " (2000)
Kara‘lziber, 1 0 1 1 1 0 1 1 0 6
etal = (2003
Sener, et al 1 0 1 1 1 0 1 1 0 6
(2006)
Kurul, et al ™ 1 0 1 1 1 1 1 1 0 7
(2007)
Vurucy, 1 0 1 1 1 0 1 1 0 6
etal " (2008)
Yildiz, et al ™ 1 1 1 1 1 0 1 1 0 7
(2010)
Belcastro, 1 1 1 1 1 0 1 1 0 7
etal " (2010)
Chuang, 1 1 1 1 0 1 1 0 7
etal ” (2012)
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Study

SMD (95%CI) Weight

-1.660 0.000

(%)
Verrotti, et al "' (2000) —r—*—* 0.870 ( 0.430-1.320) 14.080
Karabiber, et al * (2003) E a 0.920 ( 0.380-1.460) 12.290
Sener, et al ' (2006) vr 0.600 (- 0.140-1.330) 9.080
Vurucu, et al "’ (2008) —-»-— 0.570 ( 0.210-0.930) 15.810
Kurul, et al ' (2007) + -0.200 (- 1.130-0.730) 6.830
Yildiz, et al " (2010) - -0.030 (-0.630-0.730) 11.070
Belcastro, et al ' (2010) —-—+—»— 0.430 ( 0.080-0.780) 15.960
|
Chuang, et al 7 (2012) : ——=——  1.260 ( 0.850-1.660) 14.880
i
Overall (P = 65.600%, P =0.005) <> 0.620 ( 0.320-0.920) 100.000
Note: weight is from random effects analysis
T = T

1.660
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Figure 2 Forest plot of plasma homocysteine levels in VPA treated patients with epilepsy.
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Table 3. Results of subgroup analysis in selected studies
Subgroup  Study SMD  95%CI F(%) P value
Ethnicity

European 2 0.630 0.190-1.060 58.000 0.005

West-Asian 5 0.450 0.080-0.810 47.400 0.016

East-Asian 1 1.260 0.850-1.660 0.000 0.000
Age (year)

<18 5 0.520 0.150-0.890 58.800 0.006

=18 3 0.770  0.770-1.360  79.000 0.010
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