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Efficacy and safety of dimethyl fumarate in the treatment of multiple sclerosis:a meta-analysis

LI Fengyun'*, LAN Rui', ZHAO Duo', LIU Fugui', CHEN Liangchen" (1. Dept. of Encephalopathy, the First
Affiliated Hospital of Henan University of CM, Zhengzhou 450000, China; 2. First Clinical Medical College,
Henan University of Chinese Medicine, Zhengzhou 450000, China)

ABSTRACT OBJECTIVE To evaluate the efficacy and safety of dimethyl fumarate (DMF) in the treatment of multiple sclerosis
(MS). METHODS Retrieved from CBM, Web of Science, PubMed, the Cochrane Library, Embase, CNKI, Wanfang Data, and
VIP, randomized controlled trials (RCTs) about DMF (trial group) versus other drugs or placebo (control group) were collected.
After data screening and extraction, quality evaluation, meta-analysis was conducted by using RevMan 5.3 software. RESULTS A
total of 6 literature were included, involving 638 patients. Results of meta-analysis showed that the proportion of patients with lesion
changes after treatment in the trial group was lower than control group [MD=—0.65, 95%CI(—1.27, —0.02), P=0.04]; there was
no statistical significance in recurrence rate [RR=1.06, 95%CI(0.52,2.17), P=0.88], the proportion of patients with new lesions
after treatment [RR=1.05, 95%CI (0.62, 1.80) , P=0.85], expanded disability status scale after treatment [MD=0.02, 95%CI
(—0.18, 0.23), P=0.82], the incidence of adverse events [RR=1.33, 95%CI(0.97, 1.84), P=0.08] or severe adverse events
[RR=0.95, 95%CI (0.48, 1.90) , P=0.89] between 2 groups. Results of sensitivity analysis showed the study obtained unstable
recurrence rate and the incidence of adverse events, while other results were robust. CONCLUSIONS DMF can control the lesion
progression in MS patients to some extent and doesn’t increase the incidence of adverse events and serious adverse events, but
there is no significant advantage in reducing the recurrence rate and controlling the disability progression.

KEYWORDS dimethyl fumarate; multiple sclerosis; disease modification treatment; recurrence rate; adverse event
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Ochi 2018 RRMS: 58 56 364472 384482 K240 mg, bid DMF 240 mg,bid 1 050
Masjedi 20210 NS 34 3 KR AER JHEF0.5 mg, bid DMEF 240 mg, bid 2 085
Hojsgaard 20211 PPMS bij 7 540466 557455 SRFI120~480 mg,bid DM 120~480 mg,bid 484 3350
Vermersch 20221 JLEMS 7 78 150416 149116 FHEBIaT5~30 pg DMF120~240 mg,bid 96 020
Svemningsson2022'9 RRMS' 9 9% 35477 34477 A HH500~1000mg DM 240 mg, bid UAA 0@
Macmanus 20117 RRMS: 3 18 FER AR B 240 mg, bid DMEF 240 mg, bid UR @
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B3 {mEXE I E
i3l SR Risk Ratio Risk Ratio

Study or Subgroup __ Events Total Events Total Weight M-H. Random. 95% Cl M-H, Random, 95% C1
Masjedi 2021 3 30 330 142% 1.00[0.22, 4.56]
Ochi 2018 16 56 27 58 326% 061[0.37,1.01] —
Svenningsson 2022 16 97 388 186% 5.39[1.62,17.90] ———
Vermersch 2022 7 78 33 72 346% 0.76[0.51,1.12] &
Total (95% CI) 261 258 100.0% 1.06 [0.52, 2.17]
Total events 62 66
Heterogeneity: Tau®*= 0.35; Chi*= 11.80, df = 3 (P = 0.008), F= 75% 'U o 0'1 1' 1'0 100'

Testfor overall effect Z=0.16 (P = 0.88) oy

B4 £XkZH Meta D HriRikE
2.3.2 JRYTJE IHT R kR R L)

STWIMFFE A T A7 Ja B & k1 3 L
e SR Ge it S Bk (1P =T76%, P=0.02) ,
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BB A AL B8 L LA, 25 S e 27 i L [RR=
1.05,95%C1(0.62,1.80),P=0.85], Z5HILIK 5,

Eefict|

iEa A Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H. Random, 95% Cl M-H, Random, 95% C1
Macmanus 2011 13 18 26 38 37.0% 1.06[0.74,1.51] -
Svenningsson 2022 36 97 pil 98 335% 1.73(1.09,2.74] -
Vermersch 2022 15 62 17 42 285% 0.60[0.34, 1.06] —
Total (95% CI) 177 178 100.0% 1.05[0.62, 1.80] >
Total events 64 64
Heterogeneity: Tau*=0.17, Chi*=8.23, df= 2 (P = 0.02); F= 76% p
Testfor overall effect Z=0.19 (P = 0.85) oot 01 WA R v 100
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22U R RIE TR YT IR kR kAR AR AR Y BB L
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FH I RN BT 30T o 253 o iR IR YT 5
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95%CI(—1.27,—0.02) ,P=0.04], Z5$ WK 6,

IR peiiti] Mean Difference Mean Difference
Study or Subaroup__ Mean _SD_Total Mean _SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Hajsgaard 2021 33 2 3 4 24 101% 0.0001.97,197)
Masjedi 2021 12 17 30 192 073 30 899% -0.72(1.38,-0.06]
Total (95% C1) 56 54 100.0% -0.65[-1.27,-0.02]
Heterogeneity: Chi*= 0.46, df= 1 (P = 0.50); F= 0%
Testfor overall effect Z= 2.02 (P = 0.04) 100 e ! o o 1o

E6 BT R REENEE LG Meta ST ZR M E
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SIHFFEHRAE T 697 5 EDSS™ Y, &-F 5 [A] L4t it
25 M (17=0, P=0.40) , R H [ 5 2800 455 Y 335473
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2 L [MD=0.02,95%CI(—0.18,0.23) , P=0.82], %%
RILKET,

Study or Subgroup

kg R
Mean SD Total Mean SD Total Weight

Mean Difference
IV, Fixed, 95% CI

Mean Difference
IV, Fixed, 95% CI

Hejsgaard 2021 02 07 26 0 1 24 18.6% 0.20[-0.28,0.68]
Svenningsson 2022 -03 11 97 -04 11 98 453% 0.10[0.21,041]
Vermersch 2022 -003 105 60 0.3 075 44 361% -0.16[0.51,0.19]

Total (95% CI) 183 166
Heterogeneity: Chi*=1.83, df= 2 (P = 0.40); F= 0%
Testfor overall effect 7= 0.23 (P = 0.82) R xAA
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SIS MIE T AE KA, KR et
ST (1°=67%, P=0.05) , & FH BEMLRL N AR 317 4
Mro G55 EoR, WZH B # AE KA RV, 2 RS+
B Y [RR=1.33,95%CI(0.97,1.84) , P=0.08], %5# L
K8,

100.0% 0.02[-0.18,0.23]

-100 -50 50 100

ECHE s Risk Ratio Risk Ratio
Study or Subaroup _Events Total Events Total Weight M.H, Random, 95% CI M.H, Random, 95% CI
Hejsgaard 2021 24 27 18 27 330% 150(1.07,211] fa
Masjedi 2021 1730 1030 18.7% 1.70 (0.94, 3.08] =
Ochi 2018 53 56 49 58 483% 112(099,1.27] -
Total (95% CI) 13 115 100.0% 1.33[0.97, 1.84] g
Total events 94 75
Heterogeneity: Tau?= 0.05; Chi*= 5.98, df= 2 (P = 0.05); F= 67%
Testfor overall effect: 7= 1.75 (P = 0.08) oo e e oo
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kaA S Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H, Fixed, 95% Cl

lisk Ratio
M.-H, Fixed. 95% CI
Hejsgaard 2021 10 8 11 58 783%  0.94[043,204) ——

Ochi 2018 3 27 3 27 N7% 1.00[0.22,452)

Total (95% CI) 83 85 100.0%  0.95[0.48, 1.90] -
Total events 13 14
Heterogeneity: Chi*= 0.00, df= 1 (P = 0.94); F= 0%
Testfor overall effect Z=0.13 (P = 0.89)
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