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[Abstract] Background Epilepsy is a chronic neurological condition characterized by paroxysm of
seizures due to abnormal electrical discharge from central nervous system neurons. Several new
antiepileptic drugs (AEDs) were listed over the past two decades, and they were believed to be equally
effective and have better tolerability and side effect profiles. This paper aims to evaluate the efficacy and

safety of adjunctive topiramate in refractory partial seizures. Methods Relevant research articles about
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randomized controlled trials of adjunctive topiramate in refractory partial seizures, with topiramate,
Topamax, add-on treatment, adjunctive treatment, add-on therapy, adjunctive therapy, refractory partial
seizure, refractory partial epilepsy both in Chinese and English as retrieval words, were retrieved from
PubMed (1995-2014), Cochrane Central Register of Controlled Trials (CENTRAL, 1995-2014), The
Cochrane Database of Systematic Reviews (CDSR, 1995-2014), China National Knowledge Infrastructure
(CNKI, 1995-2014) and Wanfang Data (1999-2014). Two reviewers independently evaluated the quality of
the included articles and abstracted the data. A Meta-analysis was conducted using RevMan 5.0 software.
Results According to the enrollment criteria, 13 prospective, randomized controlled clinical trials with a
total of 1622 patients were finally selected. The proportions of patients with reduction in seizure
frequency = 50% (OR = 3.710, 95% CI: 2.870-4.810; P = 0.000), = 75% (OR = 7.220, 95% CI:
3.310-15.750; P =0.000) and seizure free (OR =3.380, 95%CI: 1.720-6.640; P =0.000) in topiramate group
were significantly higher than that in control group. The treatment withdrawal ratio was significantly higher
compared to placebo in 600 mg/d and 800 mg/d subgroups, but not in 200 mg/d subgroup (200 mg/d: OR =
2.170, 95%CI: 0.470-9.950, P = 0.320; 600 mg/d: OR =2.090, 95%Cl: 1.020-4.270, P = 0.040; 800 mg/d:
OR = 8.000, 95% CI: 1.390-46.140, P = 0.020). The common side effects included somnolence, anorexia,
ataxia, aprosexia, dizziness, fatigue, nausea, thinking abnormality, paraesthesia and weight loss. The
occurrence rate of side effects in topiramate group was higher than that in control group. Conclusions
Topiramate is effective when added to existing therapy in patients with refractory partial seizures. The
withdrawal rate of 200 mg/d topiramate is similar to control group. Compared with the control group,
adverse effects are more common but mild or moderate, mainly related with the central nervous system.
However, trials included in this study are of relatively short duration, and provide no evidence for the long-
term efficacy of topiramate.

[Key words] Anticonvulsants; Epilepsies, partial; Meta-analysis
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Table 1. Characteristics of studies included in the Meta-analysis
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Study T . N Sex case (%) _ Age Weight Baseline seizure frequency Duration
’ Male Female (x x5, year) (x£s, kg) (times/month) (week)
Sharief, et al ' (1996) TPM: 400 mg/d 23 21(91.30) 2( 8.70) 35.40+14.00 74.90+12.40 18.00 19
PCB 24 19 (79.17) 5(20.83) 32.60+11.10 73.10+12.30 10.00 19
Korean Topiramate Study TPM: 600 mg/d 91 47(51.65) 44 (48.35) 2598+ 7.80 63.70+10.90 5.60 30
Group "' (1999)
PCB 86 48 (55.81) 38(44.19) 29.77+ 8.71 63.00+10.50 5.60 30
Kerr, et al "™ (2005) TPM: 37  20(54.05) 17 (45.95) 29.90+12.10 Unknown 18.00 30
200-400 mg/d
PCB 35 19(54.29) 16(45.71) 31.90+10.30  Unknown 17.20 30
Guberman, et al ™ (2002) TPM: 200 mg/d 171 92 (53.80) 79 (46.20) 37 Unknown 7.00 16
PCB 92 46 (50.00) 46 (50.00) 36 Unknown 7.00 16
Elterman, et al 7" (1999) TPM: 41 23 (56.10) 18(43.90) 8.80+ 3.60 34.70+15.80 19.00 24
125-400 mg/d
PCB 45  25(55.56) 20(44.44) 9.00+ 3.40 35.10+16.30 19.00 24
Ben-Menachem, etal ' TPM:800 mg/d 28 Unknown  Unknown 18-65 Unknown 14.20 21
(1996)
PCB 28 Unknown Unknown 18-65 Unknown 14.00 21
Faught, et al ™ (1996) TPM: 200 mg/d 45 29 (64.44) 16 (35.56) 38.60 Unknown 11.50 28
TPM: 400 mg/d 45 39 (86.67) 6 (13.33) 38.90 Unknown 11.00 28
TPM: 600 mg/d 46 39 (84.78) 7 (15.22) 33.80 Unknown 11.20 28
PCB 45 36 (80.00) 9 (20.00) 36.20 Unknown 10.00 28
Novotny, et al **/(2010) ~ TPM: 112 64 (57.14) 48 (42.86) 12.00+ 6.00 8.80+ 2.40 Unknown 8
5-25 mg/(kg-d)
PCB 37 14(37.84) 23(62.16) 12.00+ 590 9.00+ 2.40 Unknown 8
Zhang, et al ' (2011) TPM: 200 mg/d 46 26 (56.52) 20(43.48) 72.60+ 6.30 64.60+ 5.20 17.30 28
PCB 40 23 (57.50) 17 (42.50) 73.90x 7.20 66.30+ 4.60 16.90 28
Yen, et al ** (2000) TPM: 300 mg/d 23 6(26.09) 17 (73.91) 31.40+10.10 58.20+12.70 Unknown 22
PCB 23 13(56.52) 10 (43.48) 32.20+ 8.70 60.40+12.60 Unknown 22
Tassinari, et al * (1996) TPM: 600 mg/d 30  Unknown Unknown 32.90 69.40 16.80 20
PCB 30  Unknown Unknown 32.90 69.40 15.00 20
Privitera, et al ' (1996)  TPM: 600 mg/d 48 38(79.16) 10 (20.83) 35.60 Unknown 10.00 30
TPM: 800 mg/d 48 41 (85.42) 7 (14.58) 34.30 Unknown 16.20 30
TPM: 1000 mg/d 47 40 (85.11) 7 (14.89) 36.30 Unknown 11.70 30
PCB 47 33(70.21) 14 (29.79) 35.00 Unknown 9.30 30
Rosenfeld, et al ' (1996) TPM: 1000 mg/d 167  Unknown  Unknown 18-65 Unknown Unknown 19
PCB 42 Unknown Unknown 18-65 Unknown Unknown 19
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Table 2. Quality evaluation of the included studies

Study E:j:l(}llo(f; (fii‘:j:::;t Blinding method ITT analysis Drop out cfr?lspezlli'?si)n Qf;?llglty
Sharief, et al "' (1996) Correct Yes Double blind Yes Depict Identical A
Korean Toplramate Study Correct Yes Double blind Yes Depict Identical A
Group "™ (1999)

Kerr, et al " (2005) Correct Yes Double blind Yes Depict Identical A
Guberman, et al ™ (2002) Correct Yes Double blind Uncommitted Depict Identical B
Elterman, et al " (1999) Correct Yes Double blind Yes Depict Identical A
Ben-Menachem, et al ' (1996) Correct Yes Double blind Yes Depict Identical A
Faught, et al ™' (1996) Correct Yes Double blind Yes Depict Identical A
Novotny, et al ™ (2010) Correct Yes Double blind Yes Depict Uncommitted B
Zhang, et al ** (2011) Correct Yes Double blind Uncommitted Depict Identical A
Yen, et al **'(2000) Correct Yes Double blind Yes Depict Uncommitted B
Tassinari, et al " (1996) Correct Yes Double blind Uncommitted Depict Identical B
Privitera, et al ' (1996) Correct Yes Double blind Yes Depict Identical A
Rosenfeld, et al ™' (1996) Correct Yes Double blind Yes Depict Identical A
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Topiramate Control .
Study or subgroup Everllts Total Events Total W OERU(%) oy g fing, 95%C1 M-H, fix(:ff, 95%CI
200 mg/d
Faught, et al'® (1996) 12 45 8 45 24.700 1.680[0.610- 4.620] fg—=
Guberman, et al™ (2002) 74 171 2 92 68.300 2.430[1.380- 4.280] = B
Zhang, et al ™ (2011) 22 46 3 40 7.000 11.310[3.050- 41.950] ——
Subtotal (95%CI) 262 177 100.000 2.870(1.830-  4.500] <>
Total events 108 33
Heterogeneity: x°=5.610, df=2 (P =0.060), I = 64.000%
Test for overall effect: Z=4.580 (P =0.000)
400 mg/d
Faught, et al™®’ (1996) 21 45 8§ 45 77.000 4.050[ 1.550- 10.600] ——
Sharief, et al” (1996) 8 23 2 24 23.000 5.870[1.090- 31.560] i
Subtotal (95%CI) 68 69  100.000 4.470[1.940- 10.280] S
Total events 29 10
Heterogeneity: x°=0.140, df=1 (P =0.710), I'=0.000%
Test for overall effect: Z=3.520 (P =0.000)
600 mg/d
Tassinari, et al”” (1996) 14 30 3 30 11.400 7.880[ 1.960- 31.680] _—
Faught, et al"™ (1996) 21 46 8 45 31.400 3.880[ 1.490- 10.140] —a
Covean, ToBggate Study 45 91 11 86 40.900 6.670(3.140- 14.180] ——
Privitera, et al®' (1996) 21 48 4 47 16.300 8.360[2.590— 27.010] _—
Subtotal (95%Cl) 215 208 100.000  6.210[3.800- 10.150] 4
Total events 101 26
Heterogeneity: x’=1.310, df=3 (P=0.730), I’=0.000%
Test for overall effect: Z=7.280 (P =0.000)
800 mg/d
Ben-Menachem, et al ™ (1996) 12 28 0o 28 10.400  43.180[2.400-777.760] T
Privitera, et al®* (1996) 19 48 4 47 89.600 7.040[2.170- 22.840]
Subtotal (95%CI) 76 75 100.000 10.810[3.770- 31.050] t
Total events 31 4
Heterogeneity: x°=1.390, df =1 (P =0.240), I’ =28.000%
Test for overall effect: Z=4.420 (P =0.000)
All doses
Ben-Menachem, et al ™ (1996) 12 28 0 28 0.400  43.180[2.400-777.760] —_—
Tassinari, et al ™ (1996) 14 30 3 30 2.400 7.880[1.960- 31.680] _—
Yen, et al ™ (2000) 11 23 3 23 2.300 6.110[1.410- 26.410] —_—
Faught, et al'™ (1996) 54 136 8 45 10.800 3.050[1.320- 7.040] ==
Novotny, et al”* (2010) 37 112 10 37 15.000 1.33000.580- 3.040] ——
Guberman, et al™ (2002) 74 171 2 92 24.200 2.430[1.380- 4.280] —a—
Sorean, Topjggpate Study 45 91 11 86 8.500 6.670(3.140— 14.180] —
Zhang, et al™ (2011) 22 46 340 2.500 11.310[3.050- 41.950] —
Privitera, et al ** (1996) 58 143 4 47 5.300 7.340[2.500- 21.550] —_—
Sharief, et al''" (1996) 8 23 2 24 1.900 5.870[1.090- 31.560] ——
Kerr, et al'™ (2005) 11 37 9 35 9.700 1.220[0.430- 3.440] ——
Elterman, et al " (1999) 16 41 9 45 7.800 2.560[0.980- 6.710] =
Rosenfeld, et al ™ (1996) 86 167 8 42 9.200 4.510[1.970- 10.330] —
Subtotal (95%ClI) 1048 574 100.000 3.710[2.870- 4.810] &
Total events 448 92
Heterogeneity: X’ =24.750, df =12 (P =0.020), I’ =52.000%
Test for overall effect: Z=9.970 (P =0.000)
1 1 1 1

#2

T T
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Figure 2 Forest plot of reduction in seizure frequency = 50% during treatment.
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Topiramate Control .
Study or subgroup Eve:ts Total Events Total Mt (%) M-H, fix(z(lle, 95%ClI M-H, fix2§, 95%CI
400 mg/d
Faught, et al ™' (1996) 10 45 4 45 80.200 2.930(0.840— 10.160] i
Sharief, et al'"” (1996) 5 23 1 24 19.800 6.390[0.680- 59.650] e
Subtotal (95%CI) 68 69 100.000 3.610[ 1.230- 10.600] ’
Total events 15 5
Heterogeneity: x’=0.360, df=1 (P =0.550), I'=0.000%
Test for overall effect: Z=2.340 (P =0.020)
600 mg/d
Tassinari, et al ™ (1996) 7 30 1 30 18.000 8.830[1.010- 76.960] T
Faught, et al'™ (1996) 10 45 4 45 73.000 2.930[0.840- 10.160] i
Privitera, et al ™ (1996) 11 48 0 48 9.000  29.750[1.700-521.150] e S
Subtotal (95%CI) 123 123 100.000 6.400[ 2.460- 16.630] ’
Total events 28 5
Heterogeneity: x°=2.710, df=2 (P =0.260), I'=26.000%
Test for overall effect: Z=3.810 (P =0.000)
800 mg/d
Ben-Menachem, et al ' (1996) 10 28 0 28 42.400  32.350[1.790-586.050] —_—
Privitera, et al™ (1996) 6 48 0 48 57.600  14.840[0.810-271.180] &
Subtotal (95%CI) 76 76 100.000 22.260(2.890-171.650] e
Total events 16 0
Heterogeneity: x°=0.140, df=1 (P =0.710), I'=0.000%
Test for overall effect: Z=2.980 (P =0.003)
All doses
Ben-Menachem, et al ™ (1996) 10 28 0 28 5.200 32.350(1.790-586.050 | e
Tassinari, et al””” (1996) 7 30 1 30 12.400 8.830[1.010- 79.960] ——
Faught, et al'™ (1996) 10 45 4 45 50.300 2.930[0.840- 10.160] i
Privitera, et al ™ (1996) 6 48 0 48 7.000  14.840[0.810-271.180] T
Sharief, et al"”’ (1996) 5 23 1 24 12.400 6.390[0.680— 59.650] b - —
Elterman, et al®" (1999) 7 41 1 45 12.800 9.060[ 1.060- 77.190] ==
Subtotal (95%CI) 215 220 100000 7.220[3.310- 15.750] e
Total events 45 7

Heterogeneity: X’ =3.370, df=5 (P =0.640), I’=0.000%

Test for overall effect: Z=4.97

&3

0 (P =0.000)

L | I I
T T T T
0.020 0.100 1.000 10.000 500.000

Favors placebo Favors topiramate
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Figure 3 Forest plot of reduction in seizure frequency = 75% during treatment.
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Topiramate Control .
Study or subgroup Everf)ts Total Events Total Weight (%) M-H, fix(e)zg, 95%CI M-H, fix(Zf, 95%CI1
200 mg/d
Guberman, et al ™ (2002) 30 171 8 92 86.600  2.230[0.980- 5.100] -
Zhang, et al'” (2011) 8 46 1 40 8.900 8.210[0.980- 68.840] —
Sharief, et al''" (1996) 2 23 0 24 4.400 5.700[0.260-125.360]
Subtotal (95%CT) 240 156 100.000  2.920[1.400- 6.100] <>
Total events 40 9
Heterogeneity: x° = 1.490, df =2 (P =0.470), I = 0.000%
Test for overall effect: Z=2.860 (P =0.004)
All doses
Guberman, et al™ (2002) 30 171 8 92 75.900  2.230[0.980- 5.100] E =
Korean, Topigamate Study 5 91 1 86 8.400 7.080[0.850- 58.830] —
Zhang, et al ™ (2011) 8 46 1 40 7.800 8.210[0.980- 68.840] R
Sharief, et al"” (1996) 2 23 0 24 3.900 5.700[0.260-125.360 ]
Elterman, et al?" (1999) 2 41 0 45 4.000 5.760[0.270-123.590]
Subtotal (95%CI) 372 287 100.000 3.380[1.720-  6.640] <
Total events 49 10
Heterogeneity: x°=2.330, df=4 (P =0.670), I =0.000%
Test for overall effect: Z=3.550 (P =0.000)
[ 1 1 L

T T
1.000 10.000  200.000

Favors topiramate

T T
0.005 0.100

Favors placebo
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Figure 4 Forest plot of seizure {ree during treatment.
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Topiramate Control .
Study or subgroup Everzts Total Events Total W CEM (%) fix(e),f, 95%Cl M-H, nfiff, 95%CI
200 mg/d
Faught, et al'™" (1996) 4 45 7 45 34.800 0.530[0.140- 1.950] —at
Guberman, et al ™ (2002) 26 171 3 92 35.900 5.320[1.560- 18.090] ——
Zhang, et al ™ (2011) 0 46 0 46 Not estimable
Sharief, et al'"” (1996) 6 23 2 24 29.300 3.880[0.690- 21.700] e ——
Subtotal (95%CI) 285 207 100.000 2.170[0.470-  9.950] ‘
Total events 36 12
Heterogeneity: Tauw’ =1.290, Xz =7.070, df=2 (P =0.030), rF=72.000%
Test for overall effect: Z=1.000 (P =0.320)
600 mg/d
Tassinari, et al'” (1996) 5 30 2 30 15.000 2.800[0.050- 15.730] ———
Faught, et al™ (1996) 9 45 7 45 31.900 1.360[0.460- 4.030] ——
Gorean,, ToBggate Study g5 91 9 86 42.500 1.690[0.700-  4.090] L
Privitera, et al ™ (1996) 10 48 1 47 10.600 12.110[ 1.480- 98.860] e
Subtotal (95%CI) 214 208 100.000 2.090( 1.020- 4.270] <>
Total events 39 19
Heterogeneity: Tau’=0.110, x°=3.720, df=3 (P =0.290), I'=19.000%
Test for overall effect: Z=2.030 (P =0.040)
800 mg/d
Ben-Menachem, et al ™ (1996) 6 28 0 28 35.800 16.470[0.880-308.090 ] il
Privitera, et al® (1996) 5 48 1 47 64.200 5.350[0.600- 47.650] ——
Subtotal (95%Cl) 76 75 100.000 8.000[ 1.390- 46.140] <~
Total events 11 1
Heterogeneity: Tau’=0.000, x’=0.370, df=1 (P =0.540), I’=0.000%
Test for overall effect: Z=2.330 (P =0.020)
All doses
Ben-Menachem, et al ™ (1996) 6 28 5 28 9.200 1.250(0.330- 4.710] —_——
Tassinari, et al 7" (1996) 5 30 2 30 6.700 2.800[0.500- 15.730] —1—
Faught, et al ™' (1996) 26 136 7 45 12.900 1.280[0.520- 3.200] ——
Novotny, et al"™* (2010) 11 112 8 37 12.000 0.390[0.150- 1.070] ]
Guberman, et al™ (2002) 26 171 392 10.000 5.320[1.560- 18.090] =
CoeanuTofggyate Study 5 91 9 86 13.200 1.690[0.700-  4.090] e
Zhang, et al ™ (2011) 0 46 0 40 Not estimable
Privitera, et al ™ (1996) 23 143 1 47 5.300 8.820[1.160- 67.180] —
Sharief, et al'” (1996) 6 23 2 24 6.700 3.880[0.690- 21.700] T—
Kerr, et al'™ (2005) 9 37 8 35 11.200 1.080[0.370-  3.220] —
Elterman, et al *"" (1999) 0 41 2 45 2.800 0.210[0.010-  4.500] s
Rosenfeld, et al ™' (1996) 33 167 3 4 9.900 3.200[0.930- 11.000] —
Subtotal (95%CI) 1025 551 100.000 1.710[0.990- 2.960] &>
Total events 160 50
Heterogeneity: Tau’=0.390, x°=19.590, df=10 (P =0.030), I’=49.000%
Test for overall effect: Z=1.920 (P =0.060)
I t i i
0.001 0.100 1.000 10.000  1000.000
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Figure 5 Forest of drug withdrawal rate.
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Topiramate Control .
Study or subgroup Ever?ts Total  Evemts Total VOB fixzdR, 95%CI M-H, fix2§, 95%Cl
Ben-Menachem, et al ™ (1996) 5 28 0 28 1.600 13.340(0.700-253.890 ] =
Tassinari, et al'”" (1996) 4 30 1 30 3.400 4.460(0.470- 42.510] O A
Faught, et al'® (1996) 26 135 7 45 33.300 1.290[0.520- 3.230] — —
Novotny, et al* (2010) 4 112 2 37 11.400 0.650[0.110- 3.690] —t—
Guberman, et al™ (2002) 13 171 2 92 9.400 3.700[0.820- 16.780] T
Corean, Topsggpate Study 7 g3 3 86 11.200 2.310(0.580- 9.220] e —
Privitera, et al ™ (1996) 23 143 1 47 5.000 8.820[1.160— 67.180] —
Sharief, et al'"”’ (1996) 6 23 1 24 2.800 8.120[0.890- 73.840] e
Kerr, et al'™ (2005) 7 37 5 35 16.400 1.400[0.400- 4.910] —t—
Elterman, et al?" (1999) 0 41 1 45 5.600 0.360[0.010-  9.020]
Total (95%CI) 811 469 100.000 2.390[ 1.490- 3.850] <
Total events 95 23
Heterogeneity: x°=10.620, df=9 (P =0.300), I’ = 15.000% —+ t + +
Test for overall effect: Z=3.600 (P =0.000) 0.005 0.100 1.000 10.000 200.000

& 6
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Figure 6 Forest plot of drug withdrawal rate duo to adverse effects.
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