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[Abstract] Objective To assess the efficacy and safety of interferon-beta (IFN-B) as monotherapy
versus placebo for patients with relapsing-remitting multiple sclerosis (RRMS). Methods We searched
Cochrane Central Register of Controlled Trials (CENTRAL), PubMed, EMBASE, CINAHL, LILACS,
PEDRO, China Biology Medicine Disc (CBMDisc), as well as clinical trial registries and the World Health
Organization International Clinical Trials Registry Platform (WHO ICTRP, retrieval deadline: June 2014).
Furthermore, we checked reference lists of published reviews and retrieved articles, and communicated

personally with investigators and biotechnology companies participating in trials of IFN-f in an effort to
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identify further studies or unpublished data. Two review authors independently screened studies, extracted
data and evaluated the risk of bias. Formal Meta - analysis were conducted by using Review Manager
software (Version 5.3.3) and the impacts of limitations in study design or execution (risk of bias),
inconsistency in results, imprecision of results, indirectness of evidence and publication bias on the quality
of the body of evidence were assessed. Results A total of 576 articles were retrieved. After screening of
titles and abstracts, 26 studies were provisionally selected. The full text of papers were obtained for further
assessment of eligibility. Finally, 5 studies were included, involving 2129 patients with RRMS (high-dose
IFN-B group: N = 1076; placebo group: N =1053). All studies were randomized, double-blind, controlled,
parallel - group clinical trials with a follow-up for at least one year, evaluating IFN-f versus placebo as
monotherapy for patients with RRMS. Most studies had methodological limitations, mainly on a high risk of
attrition bias. Moreover, the intention to treat (ITT) principle was not used in data analysis. Data from only
919 patients (43.17%) were available to calculate the primary outcomes at 2 years of follow-up. Meta-
analysis indicated IFN-B slightly reduced the number of patients with at least one relapse [risk ratio (RR) =
0.810, 95%Cl: 0.740-0.890; P = 0.000] and the number of patients with disability progression during the
first 2 years of follow-up (RR =0.700, 95% Cl: 0.550-0.880; P = 0.002). However, the sensitivity analysis
(worst-case scenario analysis) showed no treatment effect (RR=1.110, 95%CI: 0.730-1.680, P =0.620; RR =
1.310, 95%CI: 0.600-2.890, P = 0.500, respectively). Data from 1581 patients (74.26%) were available to
analyze the number of patients with at least one relapse during the first year of follow-up (RR =0.740, 95%
Cl: 0.590-0.930; P = 0.010). Absolute risk reduction (ARR) was 13.24% and number needed to treat
(NNT) was 8, which meant 8 patients were needed to treat to prevent one patient against relapse. However,
the pooled results showed no treatment effect on the annualized relapse rate. The adverse events frequently
caused by IFN - B included injection - site reactions, chills, pyrexia, myalgia, influenza - like symptoms,
headache, increased alanine aminotransferase (ALT) and increased aspartate aminotransferase (AST).
However, the incidences of lymphocytopenia, leucopenia, depression and committed or attempted suicide
were not significantly increased by IFN-B. Conclusions There is high-quality evidence to support that
IFN-B slightly reduces the number of patients with RRMS having relapse during the first year of follow-up,
but the clinical effect beyond one year is uncertain. There is insufficient evidence to determine the efficacy
of IFN-B in reducing the number of patients with disability progression. New randomized controlled trials
of high quality are needed to assess the long-term efficacy.
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Test for overall effect: Z=2.590 (P =0.010)

Placebo

IFN-B

/ or s Weight (%
Study or subgroup Events Total Events Total eight (%)

M-H, Random, 95%CI

IFN-B Placebo o RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, Random, 95%CIl M-H, Random, 95%Cl
ADVANCE™ 90 512 142 500 30.500 0.62000.490-0.780 ——
oOwWIMS 59 98 64 100 31.900 0.940(0.760-1.170]
PRISMS'*’ 101 184 146 187  37.600 0.700[0.600-0.820] -
Total (95%CI) 794 787 100.000 0.740[ 0.590-0.930] <>
Total events 250 352
Heterogeneity: Tau’=0.030; x* = 7.690, df =2 (P =0.020); I* = 74.000% ; f f ; f
0.200 0.500  1.000  2.000 5.000

Favors (IFN-B)

Favors (placebo)

la

RR RR
M-H, Random, 95%CI1

OWIMS™ 59 98 64 100 46.200
PRISMS ' 101 184 146 187  53.800
Total (95%CI) 282 287 100.000
Total events 160 210

Heterogeneity: Tau’=0.030; x*=4.630, df=1 (P =0.030); I'=78.000%
Test for overall effect: Z=1.500(P=0.130)

Figure 1
(Panel la). Treatment with high-dose IFN-B1a (Rebif, Panel 1b).

0.940[0.760-1.170
0.700[0.600-0.820 ] o

0.800[0.610-1.070]

1 1 1 1
T I I T T
0.200 0.500  1.000  2.000 5.000

Favors (Rebif)

Favors (placebo)

1b

IFN-B ,interferon-beta, T# % -B; RR , risk ratio, fEFI b o The same as Figure 2-3
B B AR R R L ROR BB RARE 1a w5 IFN-BIRYY

b E Al E4 A IFN-Bla(F L) JAIT

Forest plot of the number of patients with at least one relapse during the first year of follow-up. High-dose IFN-B therapy

3T AR AR K (919 Bl 4 43.179% ) ' B A I B
7N L IFN-BIE ZE0 97 2 48 %l b &2 % 9% 1) B0 (RR =
0.810,95%CI:0.740 ~ 0.890, P = 0.000; [&] 2) F1 5% %5
HE J& 95 19 £ (RR = 0.700, 95% CI: 0.550 ~ 0.880, P =
0.002; K 3)J7 U sk o SR, BEAIL 43 41 J5 AR B
2% V5 T A B A9 A 3 A 04 5 18] 80 06T 48 5 i 52 K,
JEAE 43 B (e 2616 B0 (9 8K 43 BT) SR TFN-BE IR
J7 8% (RR=1.110,95%C1:0.730 ~ 1.680, P = 0.620;
RR =1.310,95%CI: 0.600 ~ 2.890, P = 0.500; & 2d,
3d). ADVANCE WF5E 8/, B 4 W IFN-Bla 7] i
AR BE U7 1A kR 2 T 0 e ) AL KR B
(HR) =0.620,95%C1:0.400 ~ 0.970; P = 0.038] "/,
A 3T RS (1457 015 68.44% ) 45 T BT 1 4F
B} AF & 2R A IR I RR 0720 (95% CI :
0.120 ~4.240,P =0.710; [#l 4a) 5 3 Wl Ilf5 PR 56 (919 4]
H7 43.17%) Hi 45 B VT 2 45 I 4R 5 % % 0 B 9FE
RR 24 0.690(95%CI:0.130 ~ 3.680, P =0.670; ¥l 4b) ,
) B8 IFN-BIR YT LA .

2R )R S MRIAS 2% 1Y 2 30 25 R 46 B
AR Sy 2 % MR AR I R K 36 i B AR M & A R
45 0 56 I N FH A9 MRT 2 $50b i A R — 20,
i 18] B A1 R BOTR AN R A ], w4 R Budis Rk e X £
FE BB R XT MRI 25 R 8088 8 17 2 1 o b7 .

MSCRG B 58 #f 5 T Bl U5 1 4F B} A9 MRI %5 )5, IFN-B
ZH (134 51)) T W1 3% 5% 477 3 55 k8% B 2> 42 BN 40
(123 1 ,1.04 %} 1.59; P =0.020) , {H 41 [A] 22 53 7€ Bl Ui
2 AE IO A gt A B (83 I X 82 4], 0.80 X
1.65;P=0.050) "*'. ADVANCE 5% 8K, B 1 4F
A e ) 2 T WL SR AT e AR R H B s (P =
0.000) , H & 8P KB T.WI 5 15 5 k- 505 3%
/(P =0.000) ““5TFNB MS Group #F 7% £H i 51 1Y
— Jir 3R 5 H o B B S BT A AR A A LS R (P =
0.009) 7. A& i R BUE 4> HAR Ak B
ADVANCE W58 45 R BoR , BE 15 1 450 IFN-BZH 5
LRIFN A Z 0] 22 5 L5323 (P >0.05)

30H WA RFM AW TN AR & S K
g B i /T m A A 56.51% Fl
47.40% 8 43 0 3 B0 S FR AL SRy 3 S n R U SR
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S IYE N INA RS R R e o ) T =
T2 BRI AL, TR A AR A A R AT A AR &
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IFN-B Placebo . RR RR
b Weight (%

Study or subgroup Events Total Events Total eight (%) M-H, Random, 95%CI M-H, Random, 95%CI

IFNB MS Group*" 79 124 94 123 30.200 0.83000.710-0.980 | —

MSCRG 53 158 64 143 10.100 0.750[0.560-1.000]

PRISMS' 125 184 157 187 59.700 0.810[0.720-0.910] ——

Total (95%Cl) 466 453 100.000 0.810[0.740-0.890] <>

Total events 257 315

Heterogeneity: Tau’ =0.000; x> = 0.430, df=2 (P =0.810); I’ = 0.000% U 1 + +
0.500 0.700 1.000 1.500  2.000

Test for overall effect: Z=4.550 (P =0.000)

Favors (IFN-B)

Favors (placebo)

2a
IFN-B Placebo ) RR RR
Study or subgroup g poal Events Total WEEN () M p Random, 95%CI M-H, Random, 95%CI
IFNB MS Group*" 79 124 105 123 33.900 0.750(0.640-0.870 ] ol
MSCRG 53 158 120 143 31.200 0.400(0.320-0.500 ] ——
PRISMS ! 125 184 167 187  34.900 0.760[0.680-0.850 ] —
Total (95%CI) 466 453 100.000 0.620[0.440-0.870] ’
Total events 257 392 . . . .
Heterogeneity: Tau’=0.090; x*=28.890, df=2 (P =0.000); I’ =93.000% ! ! ¥ ¥
0.200 0.500 1.000 2.000 5.000

Test for overall effect: Z=2.730 (P =0.006)

Favors (IFN-B) Favors (placebo)

2b
IFN-B Placebo . RR RR
S Weigh
Study or subgroup g ot Events Total © CE %) MM Random, 95%CI M-H, Random, 95%CI
IFNB MS Group™™ 88 124 105 123 29.800 0.830(0.730-0.950 — =
MSCRG ™ 126 158 120 143 35.000 0.950(0.850-1.060] —_—
PRISMS 130 184 167 187  35.200 0.790[0.710-0.880] _—
Total (95%CI) 466 453 100.000 0.860[0.760-0.960 ] ’
Total events 344 392
Heterogeneity: Tau’=0.010; x’= 6.070, df=2 (P =0.050); I’ = 67.000% t U + 1
Test for overall effect: Z=2.640 (P =0.008) 0.700 0.850  1.000 1.200 1.500
Favors (IFN-B) Favors (placebo)
2¢
IFN-B Placebo ) RR RR
Study or subgroup g Toal Events Total WO (%) NLH Random, 95%CI M-H, Random, 95%CI
IFNB MS Group *" 88 124 94 123 33.500 0.930[0.800-1.080]
MSCRG ™! 126 158 64 143 32.400 1.780[ 1.460-2.170 ] —-—
PRISMS * 130 184 157 187  34.100 0.840[0.750-0.940] -
Total (95%CI) 466 453 100.000 1.110[0.730-1.680]
Total events 344 315
Heterogeneity: Tau’=0.130; x’ =46.150, df =2 (P =0.000); I’ = 96.000% f f f f f
Test for overall effect: Z = 0.490 (P = 0.620) 0200 0.500  1.000  2.000 5.000
Favors (IFN-B) Favors (placebo)
2d

B2 BEV52FR B R RO Z AR 20 mAIE IFN-BIAYY  2b  FAEMEOLAIER AT 2¢ W RE B0 A9 R 4 A

2d RN O IR 23 B

Figure 2 Forest plot of the number of patients with at least one relapse during the first 2 years of follow-up. Treatment with high-dose
IFN-B (Panel 2a). Best scenario analysis (Panel 2b). Likely scenario analysis (Panel 2¢). Worst scenario analysis (Panel 2d).

PR R 50 0 B Bk B 2 T KRN 41 (RR =
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% BERUR: , 9152 1000 51 RRMS f8 & #2 32 & ) i

IFN-B, 1000 il [7) J3 £z 32 & Bt R6 97, BE U7 1 4 B 4
BN 2H 447 5 e RN A 331 B R . Har E
L8 Ry 10 IE Al 45 R G A 5 R RE (2 S B U
i A 1) 52 W) ) B 485 SR Y A R A 1k T R A . HE b 1
45 Jay (B 92 1 T8 1 95 1910 850 ) F T TE I 1 0] 422 P 45
IR0 AN i 2 T B G R AR AR RO UE R (R 4) . T
AT AN B I R 150 5 B D, BRI R g 42 1 e
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IFN-B Placebo RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, Random, 95%CI M-H, Random, 95%Cl
IFNB MS Group ™" 25 124 34 123 25.800 0.73000.460-1.150 —_—
MSCRG ™! 18 158 29 143 17.900 0.560(0.330-0.970] —_—
PRISMS" 49 184 68 187 56.400 0.730[0.540-0.990 | —u—
Total (95%CI) 466 453 100.000 0.700[0.550-0.880 ] Eaed
Total events 92 131
Heterogeneity: Tauw’ = 0.000; x*=0.750, df =2 (P = 0.690); I’ = 0.000% f f f f
Test for overall effect: Z=3.070 (P =0.002) 0.200 0.500 1.000 2.000 5.000
Favors (IFN-B) Favors (placebo)
3a
1IFN-B Placebo .
Study or subgroup Events Total Events Total Weight (%) M-H, Ranﬁfm, 95%C1 M-H, Rangfm, 95%Cl1
IFNB MS Group' 25 124 45 123 32.900 0.55000.360-0.840 | —=
MSCRG 18 158 85 143 32.200 0.190[ 0.120-0.300] —-
PRISMS ' 49 184 77 187 34.900 0.650[0.480-0.870 ] ——
Total (95%CI) 466 453 100.000 0.410[0.200-0.850] T
Total events 92 207
Heterogeneity: Tau’=0.360; x* = 20.660, df=2 (P =0.000); I*=90.000% f f f f
Test for overall effect: Z=2.410 (P =0.020) 0.050 0.200 1.000 5.000 20.000
Favors (IFN-B) Favors (placebo)
3b
IFN-B Placebo .
Study or subgroup g ol Events Total © 8y Ranﬁfm, 959%Cl M-H, Rangfm, 95%CI
IFNB MS Group™®’ 34 124 45 123 23.300 0.750[0.520-1.080]
MSCRG 91 158 85 143 44.700 0.970[0.800-1.170]
PRISMS 54 184 77 187 32.000 0.710[0.540-0.950] —_—
Total (95%CT) 466 453 100.000 0.830[0.660-1.030
Total events 179 207
Heterogeneity: Tau’=0.020; x*=3.970, df=2 (P =0.140); I’ =50.000% } } ! | 1
Test for overall effect: Z=1.680 (P =0.090) 0.200 0.500  1.000  2.000 5.000
Favors (IFN-B) Favors (placebo)
3c
IFN-B Placebo RR RR
Study or subgroup Events Total Events Total Weight (%) M-H, Random, 95%CI M-H, Random, 95%CI
IFNB MS Group "' 34 124 34 123 32.600 0.990[0.660-1.490 ] ——
MSCRG ' 91 158 29 143 33.300 2.840[2.000-4.040] —.
PRISMS 54 184 68 187  34.000 0.810[0.600-1.080] —=t
Total (95%CI) 466 453 100.000 1.310[0.600-2.890] ?
Total events 179 131
Heterogeneity: Tau’=0.450; x* =30.990, df=2 (P =0.000); I’ = 94.000% f f f f ; f f
Test for overall effect: Z=0.680 (P =0.500) 0.100 0200 0.500 1.000 2.000 5.000 10.000
Favors (IFN-B) Favors (placebo)
3d

B3 BT 2 4 a5 SR B R AR IR 32 A ORI REIFN-BIRYY 3b S AENTSLMIEUR AT 3¢ MTRES LAY UR AT 3d
I5c 25 15 L A8 7R 43 BT

Figure 3 Forest plot of the number of patients with disability progression during the first 2 years of follow-up. Treatment with high-dose
IFN-B (Panel 3a). Best scenario analysis (Panel 3b). Likely scenario analysis (Panel 3c). Worst scenario analysis (Panel 3d).
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IFN-B Placebo RR RR
1 [

Study or subgroup Log (RR) SE  Total  Total Weight (%) IV, Random, 95%CI IV, Random, 95%CI
ADVANCE™! -0.440 2535 512 500 12.800 0.640(0.000-92.680 ]

IFNB MS Group'® -0.405 1.318 124 123 47.500 0.67000.050- 8.820] =
OWIMS -0.216  1.441 98 100 39.700 0.810[0.050-13.560] =
Total (95%CI 734 723 100.000 0.720[0.120- 4.240]

e | — :
Heterogeneity: Tau’ =0.000; X =0.010, df=2 (P=0.990); I'=0.000% 0.001 0.100 1.000 10.000 1000.000
Test for overall effect: Z=0.370 (P =0.710) Favors (IFN-B) Favors (placebo)
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IFN-B Placebo RR RR

Study or subgroup Log (RR) SE  Total  Total Weight (%) IV, Random, 95%CI IV, Random, 95%CI
IFNB MSquup“” -0.328  1.423 124 123 36.000 0.72000.040-11.710 L
MSCRG -0.389  1.658 158 143 26.500 0.68000.030-17.490 |
PRISMS ™ -0.392 1.392 184 187 37.600 0.680[0.040-10.340 ] o
Total (95%CI 466 453 100.000 0.690[0.130- 3.680] -’—

( ) ; f f f |
Heterogeneity: Tau’=0.000; x*=0.000, df=2 (P = 1.000); I’ = 0.000% 0.001 0.100  1.000  10.000 1000.000
Test for overall effect: Z=0.430 (P =0.670) Favors (IFN-B) Favors (placebo)
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IFN-B, interferon-beta, T4 2 -B; RR, rate ratio, 2 [t
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Figure 4 Forest plot of the annualized relapse rate after treatment with high-dose IFN-B. The annualized relapse rate during the first
year of follow-up (Panel 4a). The annualized relapse rate during the first 2 years of follow-up (Panel 4b).
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Table 3.

The common adverse events reported in relevant studies included in this systematic review

IFN-B group

Placebo group

Adverse event Number of trials RR value  95%CI P value
Events Patients Events  Patients
Injection-site reactions' """ 5 608 1076 109 1053 4730 2.300- 9.710 0.000
Chills #2454 3 133 768 36 743 3.540 2.480- 5.040 0.000
Pyrexia ‘"™ 5 383 1076 155 1053 2230  1.630- 2.790 0.000
Myalgia'** 5 246 1076 107 1053 2.140  1.640- 2.790 0.000
Influenza-like symptoms ***" 5 510 1076 220 1053 2.030 1.300- 3.180 0.002
Headache ! 4 463 952 363 930 1.220  1.070- 1.400 0.003
Increased ALT 2 37 308 11 310 3210 1.680- 6.130 0.000
Increased AST % 2 17 308 6 310 2.830  1.140- 7.060 0.030
Leucopenia """ 2 37 308 14 310 3.220  0.780-13.250 0.110
Lymphocytopenia *"**” 2 123 308 87 310 1.940  0.620- 6.080 0.250
Fatigue """ 4 127 952 101 930 1.220  0.960- 1.560 0.100
Depression 4 97 564 93 553 1.010  0.780- 1310 0.910
Committed or attempted suicide >’ 3 5 466 5 453 0.900  0.260- 3.090 0.870
The number of patients who withdrew 5 56 1076 12 1053 4.160  2.250- 7.680 0.000

or dropped out from the study because
of adverse events' "™’
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Table 4. Summary of primary outcomes in this systematic review
lustrative comparative risk* Relative effect Number of ~ Quality of the
Outcome Follow-up d risk d Kk participants  evidence
-Ome th) Assumed risk Corresponding ris 3 , ; .
(month) (placebo) (IFN-B) 95%Cl RR value  95%CI (studies) (GRADE)#
The number of patients 12 447/1000 331/1000 264- 416 0.740 0.590-0.930 1581 +H++
with at least one relapse (3 studies) high
The number of patients 24 695/1000 563/1000 515- 619 0.810 0.740-0.890 919 -
with at least one relapse (3 studies) moderate’'
The number of patients 24 289/1000 202/1000 159- 254 0.700 0.550-0.880 919 R ——
with disability progression (3 studies)  very low
Adverse events: injection- 12-24 104/1000 490/1000 238-1000 4.730 2.300-9.710 2129 44—
site reactions (5 studies) moderate’'
Adverse events: influenza-  12-24209/1000 424/1000 272- 664 2.030 1.300-3.180 2129 -
like symptoms (5 studies) moderate'
Adverse events: increased 24 35/1000 114/1000 60— 218 3.210 1.680-6.130 618 +++-—
ALT (2 studies) moderate’
Adverse events: increased 24 19/1000 55/1000 22— 137 2.830 1.140-7.060 618 44—
AST (2 studies) moderate’

*The mean placebo group risk from the studies was assumed to be the control risk. The corresponding risk (and its 95%CI) is based on
the assumed risk in control group and the relative effect of the intervention (and its 95% CI). #GRADE Working Group grades of evidence:
high quality, further research is very unlikely to change the confidence in the estimate of effect; moderate quality, further research is likely
to have an important impact on the confidence in the estimate of effect and may change the estimate; low quality, further research is very
likely to have an important impact on the confidence in the estimate of effect and is likely to change the estimate; very low quality, the
estimate is very uncertain. 'Limitations in study design or execution (risk of bias) existed due to a high dropout rate in one study.
’Indirectness of evidence existed because disability progression was confirmed in less than six months in two of the studies. ‘Imprecision
of results existed due to a wide 95%CI around the estimate of the effect in some of the studies. —, there was any factor of the five GRADE
considerations [limitations in study design or execution (risk of bias), inconsistency in results, imprecision of results, indirectness of
evidence, publication bias], which could affect the quality of evidence for the outcome. The more the factors there were or the greater

impact the factor had, the lower the quality of evidence was. +, the opposite implications. ALT,alanine aminotransferase , I % 2 % % i ;

AST, aspartate aminotransferase , K K R S
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