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Effects of rehabilitation exercise training on somatic function in patients with amyotrophic lateral sclerosis: A Meta-a-
nalysis Yang Dan., Zhou Jing . Xu Dandan . et al. School of Acupuncture-Moxibustion and Orthopedics, Hubei
University of Chinese Medicine, Wuhan 430065, China

[ Abstract] Objective: To systematically evaluate the efficacy and safety of exercise in treatment of amyotrophic lat-
eral sclerosis patients with physical dysfunction. Methods: Randomized controlled studies of exercise training in the
treatment of ALS were included in the Chinese and English database. The quality of literature and the risk of bias
were evaluated by Cochrane Risks of Bias. The outcome index data were evaluated by merger rate and 95%CI. Re-
sults: A total of 11 English articles were included, including 481 patients with ALS. Endurance training, resistance
training. aerobic exercise and breathing training apparatus were carried out in experimental group, while simple joint
traction and non-resistance breathing training apparatus were used in the control group. The results showed that the
ALSFRS-R score in the experimental group from 1 to 3 months was better than that in the control group [ MD= —
0.68, 95%CI (—2.01, 3.40), Z=17.66, P<C0.01]. There was no significant difference in ALSFRS-R score,
FVCY% predicted value, ALSSQoL-R quality of life score, FSS score from 0 to 3 months, FSS score from 6 to 10
months, total muscle strength score of extremities, total muscle strength score of upper limb and total muscle
strength score of lower limbs between two groups. Conclusion: The short-term rehabilitation exercise of 1-3 months
can improve the overall function of ALSFRS-R scale in early and middle stage. However, the clinical benefits of

long-term rehabilitation need to be supported by large-sample and high-quality clinical studies.

[Key words] Amyotrophic lateral sclerosis; Rehabilitation; Exercise training; Meta-analysis
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(R A7 o B s LA 7 s O B T RES . H E A X
MRS Iz 3R YT ALS (41l PRIT R0 4 4 1% i JC 48—k
P AR TFSY S A6 i Meta 43 87 09 7 3 56 3F 4 B
i ghxt ALS B E YRR DI RE B 52 0, O ALS i IR BE
HiRIT iRt 2%

1 #REFE

L1 stakik PR RSEAR (CNKD 4%
BRI (VIP) 5 7 42 SCEUE 2 (Wanfang) | i [ £ )
B2 B H% B (CBM) o 3C %t 4 %5 MEDLINE
(PubMed) , Web of science, Cochrane Central Regis-
ter of Controlled Trials ( Cochrane CENTRAL),
Physiotherapy Evidence Database ( PEDro), EM-
BASE,LILACS and SciELO 2 3 50ds JEE . K6 B I [a] R
SE R AR PR A I [R] ~ 2023 4E 2 .

1.2 #kRe VUFBEZEES A B ESER. 6 LE
5 & 1F 1k Amyotrophic Lateral Sclerosis, iz gl &
JG%G Motor Neuron Disease) AND (& Rehabilita-
tion, FEIK AILYII 25 Respiratory muscle training, il 7|
25 Muscle strength training, 5 ‘& iz 3/ Aerobic exer-
cise) o KMrRM B ENEFELIORE 202343 A 1 H
& JNLE S ST

L3 MANFmAFE WAL OFRNEL A5G H
1 ALS # F B9 U Fi2 W b5 M 2 — : El Escorial #5 #E
(1994 4E)M &84T i El Escorial 5 #f (2000 4F)" 8
Awaji BRIE(2008 41 (B G2 1 5 R (2020 4E)H
PAFE G 12 (definite) 112 (probable) 2 4~ 12 Wi 4
Py ALS AHE. ASBRAFE & e 2 L 90 40 0 L ™ B R
FE. @ B 58 28 B B HL X B K 58 (randomized con-
trolled trials, RCT) . @ F#J5ik . IXWAMLFHHEE iz
Bl g BH Az B i )38 B A R B PE IR LI 2R A
X HRAH 1007 3k B B4 B A0 R B OC Y TR Sh sl H R
i, @45 4845 ALS A0 X D) 81T &2 & % . U he
I ALS Az 3 it R R UL DN e % 55 R LA e 2 A
PEFE bR o HEBRBRAE  SCHR A B 2 A J5 6 ) R 4 £ 4l
B % JC VR SR ORI A R AR I SCHRSE

1.4 SURRBHER I 2 SZBFSE N UM ST 5 BT R
38 B 0L Ak W 55 3 R N B T IE . AR
5 SCHIR 1 s 200 R A S AT 00 O ] 13 4 SCAR 4 44 HE
PRUEDIA . SRR R REG I ARRE A& AR
LE TSN ISP R i A B (S s WS SR (= e

1.5 GANBRR G R e ar 45l AT 50 22 i £ XL
K AL T H (Cochrane risks of bias, RoB) %} 4§ A 3Ciik
(I 5T T3k 2 R A 6 VP A R Bl e IXURS: Ay - O B HIL
T %8 @43 Be Bl s @ H 1 s D FEZR NG Ol s © 245 A 1y
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TP <250 V6 o R JH I8 i A0 07 A5 0 i Y 43 A 25040 5 00 R
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RN P<0. 01 AR AR EE L.
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2.2 IANLARWEARTA A SCEREEE 11 R
SCHK L 3k 481 i) ALS B3, WF 5% A HE 1% 72 8 A0 48
i A T T AL A T L BH T A
WIS % BRZH 19 )7 v Sy 155 580G 45 1% 50 L JC BHL 7 % I 1
YIRASSE . LASE.O 38 (R 40z 3h 42 5 0 18 1 26 &
35 (1 HLBE B A R 22 A 0B B0 B8 B0 SR T 7 B
KR 60% 5 80% Z[a]) Ak A 312 oh 5 B 7 £
(Borg rate of preceived exertion, Borg RPE) (iz 3l &
WA A2 Bl I e R O DA i B AR L e R B K
(repetition maximum, RM) (7K 3% fiz K 1 faf i I B0 %
T Am ) RE AR R A s 0 2. 0F Ho i Y BRI U
HEATHE SN REcE Jm K k. BEUTIS [ B 1~24 1 H
NG, BARLER 1, 45REmR . O%IKD6E.: ILE
4 I 2 b AL Dy BB F o 1 K /& 1T WL, (aunctional rating
scale of ALS/revised , ALSFRS/ALSFRS-R), @iz
e i F ALK (manual muscle strength tes-
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ALSFRS-R

fE# /40 EIPN R NS R (ST ) [0 =) Piiﬁ&‘ 4R R bR BV EN W E N JUE-SIbES
MMT. ASI. L T 0
Drory % S 14 ALSFRS. E . DY e 48 T vl 46 90 JE T ) 68 0 o L AR O SR B R RTINS TRIT IR IR
v g ALS : E/C.-45 27.5 C i F 36 3 3 BEEH IR W 3.6.9.12
2001[9] C:11 S;s SVASSE R S A 15min2 /T 24 S A 0 T
W B U7 4 A A
p . meﬁmh HGRIEMH KT 390 +
Bello-Haas % (%?vﬁfxl\é(?V E:13 ALSERS, Eg L& W i T I RIT IR IR
2007010] D0 ALSFRS  copy KR b R A B R, Sas, G i 1 4 3 [ LE L S ST
L : MVIC.FVC% qﬁzk;_z;nuﬂ:ﬂ*ﬁ& E:2~3 W/.C.7 /M. % b oo
# 24 i
ALSFRS, RS,
O < 24 FIM,  FSs,
A A5 @ALS ESS, HRSD,
FRSR = 24 EQ5D, E: e B IR0 I 4525 O 97 9~ 41 emH2 O, B J7 %
e 43 @ FVC T . - PaCOZ, BN KRR MIP40 %) P HIG T O AR sy
Pinto % =10, B3 ES7.149.3 E.11.545.3 E:34.39+3.6 PaCOZ \FVC.  Cyfif 16 J8 Je B8 I 5 B8 MR A7 embl2 )0 s Gopdgss 07 T
2012[11] DMIP 5 A1 C:13 C:56.8+8.7 C:12.6+6.6 C:33.5+3.8 PEF.  MIP 16 FE S S E 4 Py ERN O]
RS SN MEP, MVV, E/CH%K 10min. 2 K /dCEF R 4% 32 8
R =500 SNIP, fiii AL/
[OF A= B il 5 7L € AL
s
E. b F A2 3+ BB 25 (MRC=>3 59) + 30
. _ ALSFRS-R, AT LI 2 3 52 30 i R D) %Y 6024 5 Borg IR EY AL PRIEiR TVERiE]
Lunetta % E:30 E:61.1410.1 E:15.2£7.2 E:39.1+4.7 L el oy 5
2016[12] C:30 C:60.3%9.9 C:13.746. 1 C:38.3%5.1 Kﬁffl/iém fﬁ?éggpﬁ‘%}g* ﬂéﬁf{] 750 ﬁﬁiggii f\ﬂl‘s‘s"z
L] - - Lk 7
E/C 4 40min. 7 W/ JH .2 Ji /A 3k 24 7
E1: #i3E AHU LI 25« 1T R 54 6 B L
N 2L 58 2 4l 441 8 . (i 2 JARL ) 10%
ALSFRS-R, IRM;3~4 JHBH 1 50% 1IRM: 5~ 24 J B J1 70% IR T U
Clawson % El:2 El:11.08+13.21 E1:39.7+3.7 # J. FVC,  IRM) HRBBISI 5
20170137 F K E2:18 E2.7.25+7.21 2449 ALSSQOL-R,  E20if 1l 1 F B minicycle 2 (8 5 015 R s, i 10 D
) C:20 C:7.3046. 80 C: 39 6+5.0 FSS, ASH, (Borg RPE 2y 13~ 15 43 ;.00 A HL.0 MY 40 ~ WA L0 2 IE 45 N !
VO2max 70%.) T
C. i 5 4 3 A il A 569 1% 3
E/C ¥ 30min, 3 %/, 4k 24 |
O 6—24 b E: & N T 00 25 & B 7 %8 ORI 46 2) + -
. ALSFRS-R, ; e i E: 76 HE & bl #y
Braga % PHOAS  poi Bas2i15.0 Ed0.846.5 Ve, gs Ly RIS WA RENARE w640 ir e
, = ot g 0t 10 ~_ Ei ity
2018[14] ?};@{V’(t o C:24 C:62.0412.1 C:10.794£7.7 . :‘%ﬁtnﬁm*m CLIR % H %1 1 3 ngm,(ﬁg #
iHE=70% E/C 8002 8l i il A 42 K22 /3L 24 T
@ FVC i il
ii=65%; @ E: 001 4 4 OB # MEP <10 cmF20 . J s
ALSFRSR = PR 5~20emH2 0 i % MEPs >40cmH20, f -
Plowman % 30 43 @ K AT E:24 E.63.1+£10.0 E:20.9414.5 36.6+6.3 gl P Fﬁvflﬂ/’f H K 20~ 150emH2 0, B 3 1% 8 g i K 0F S ?ii?ig% s
2018[15] FALESHA  C.24 C:60.1£10.3 C:16.946.8 2:37.546. 1 ALSFRS.R JE MEP50% ) ’E‘[‘,, AR i
A58 TR T Co B R Cff P 5035 B B L JE B J1) o
@ 2 55 e L /C AR 20min, 5 /8 L4t 8 &
A
E 3 3k 2L A A1 B (MRC LA 348 =3 4 9 LA
DR R e pss, RSP D) U 4 (0 A
e ALS; . N . ap 2 F) OO A 10 —70% . A7 i 2Rk B EEX R ALY
e @i TOLOE0 D 0.2 DL ALs. ML IR 8 80% ) BTN 5 TR
USIOF 1 S e FRS.R C 5 5 2 A0 X 43 5 ) Bt R 4R
Byl B AT E E: Jy ISR 3 41 47 S 4 15~ 20min; C: 1hs 7
ALSFRS-R,
AALSFRS- E/C o BB HLEK A AT 4L 08 S 10min,
Rx fFi6 3. k& 5min, 3k Omin (4 17 fi 1 0 F SR A L
[ERERE Y vRil) J1 S QAT IR s Ot Iy I - #0048 I 2Rk 2 B N g
Zucchi % 43 @FVC Hi E:32 E.65.14+9.90 E:15.67+9.74 E:39.8+5.7 s A )/ A WUA AR 41 12~15 W, 43 411 B Smin 4R 5L 3558 ggg?ig‘g ;ﬁfqﬁl;ﬁl?
2019[17] M =50%; C:33 C:64.74410.10 C:16. 64748, 98 C:40.2+5.2 A1 AR ] A 3 40 (it 1 I 2R A 5 4 42 A B gl ‘Aa’“\llﬂi”'i-“'g 24 Aﬂ A
@K 7 03l FVCY%. AL~ BURH £ ahiz o, e of ] R B, Cf il 0T !
LA A SAQ-10 A Borg RPE 2} 3 44)
hIT McGillQLQ, FU 45min. E:5 %/ 8L Co2 W/ L3k 10 8
FSS.BDIL,CBS
@ FVC i it E Mt QNG ORENEANGE: QML
> 80%: ALSERS R BLE 5min 245+ 30min U (47 % B AL LA
fm)g?%ﬁ:;l AI“SAQ—/m‘ +20min |- F i Sy ik (MRC JLJ3 43 =3 43 1) 1l
N . i , , . - Y LA I A I SR A #4950 % Jin JE R AT R/ WRIT G AR
Groenestijn 4 i@ WL E:27 E:60.9410.0 E:15.5+10.9 E:42.3+43.5 SF-36, TUG, ) o o s g
2019[18] gtk C.30 C:59.9+10.7 C:18.0£14.0 C:42.3+4.2 FVCY% . CIS, ﬂ 70?;&71;&& 404 ~50241RM; Borg RPE Jy Bfﬁﬁ%fﬂi:imﬁ fg)ﬁ% 36
H1=10min; @ SNIP, IPAL (i e e s e 4 58 3 s !
B AT stPs NHP i gy /
2 15min R 20~35min. E: 2 /A 8 %5 1 /8 BEE BL
- L C MR AR K, 3t 16 8]
WRIT R IR T
JFIR R 55 6.
TR AR 2 12
Q‘Fﬁ(i I&*Z% E: O &I % B AT 4 20~ 30min; @ % fif | G AT 10 4 E: Experimen-
S SVC, FVCY% . BT 30 X 10ming @ Sy 5 4R BT gRF DL b TAEZ R tal group ik 1
Kalron 4 E:ld E:58.5 13,2 E.7.3+12.0 E.35.745.3 e MEP ;‘%zfigﬁ@ﬁfﬁ% 20min, - CH LI 2 gggfﬁfﬁ?; z%o‘ui’ “;}’“‘g
2021[19] Ci14 C:60.4%14.7 C:6.4+12.2 C:37.5£5.6 SSTS. | BSS.  C. ol L o B 5 R e 5 G H S s i
SF-36, B 50~60min. E: 48 2 0/ FA s e ALK 1 %/ o)X MR AL R AALSFRS-R:
JE L Co R e B, 3k 12 J] TSR E S G 3 =
5. Gl IR 3T 4y —
ZRAF5) /R
BUD.

ting, MMT) | fJl 71 ¥ 5 % (the UK medical research h& ( checklist individual strength,CIS) .6 434}
council, MRC) | Il A & K BE = 4 K I 45 (maximum %/Fﬁ?riﬁgﬁ(the six-minute walk test, 6MWT) ¥4 37-47
voluntary isometric contraction, MVIC) . JL 7k F1 PE Ak R (timed-up-and-go test, TUG) . 2min # 47
1 % (ashworth spasticity scale, ASH) , I §8 Jilt 57 1 #F iR I (the two-minute walk test,2MWT) .5 R & &
%€ £ 7 (functional independent measure, FIM) .4~ A Z 3 57 MR (the 5 repetition sit to stand test,5STS) .
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. @MW IIfE: 3h Ik Ifl 4 73 J& Carterial oxygen
partial pressure,PaO,) .3l ik Il — & 4Lk 73 & Carterial
partial pressure of carbon dioxide,PaCO,) . FE< i &
I {H (peak expiratory flow,PEF) . fix XM S & (maxi-
mal inspiratory pressure, MIP) | f K S, s 7 (maxi-
mal expiratory pressure, MEP) . fx K A £l X =&
(maximal voluntary ventilation, MVV) | 7% [a] Ifil % 1
Ml & (oxygen saturation on nocturnal oximetry,
SpO,)  JH J1fiti 1% & (forced vital capacity, FVC) . fg K
& A i Cthe
VO, max) | Ji fili i & Wi F{H (forced vital capacityp-
ercentage predicted, FVC%) . & ¥ X & (sniff nasal
inspiratory pressure, SNIP) | 2 3 il i & (slow vital
capacity , SVO) JEHL/ B BiZL R AL AE 5 . @BER
B 3K W 8 HE &7 2 (Epworth daytime sleepiness
scale, ESS) , @0 HUR A U 1 # AR &= 2 (Hamilton
rating scale for depression, HRSD) . #l i A ¥ [n] %
(beck depression inventory,BDD) ., © 4= i i & : KM
T4k BE i R 2 3¢ (EuroQol five dimensions question-
naire, EQ-5D) | JJLZ= 45 il 22 6 £k A 1% i i 2 RAE TT iR
(ALS specific quality of life-revised, ALSSQOL-R)
TR A TG B R 4 (McGill quality of life question-
naire, McGillQLQ) . L= 4 ] & i £k, £ 35 [ F& 1FAH 7]
#: (amyotrophic lateral sclerosis assessment question-
naire, ALSAQ-40) . @ K 4 25 f&] 3 Chealth survey
short form, SF-36) .2 5 Ml H F= 4 I PF 7] & (impact
on participation and autonomy questionnaire, IPA) .
VIR B T AR B K SIP68 (68-item sickness impact
profile, SIP68) . ¥ T I il ¢ & % (Nottingham health
profile, NHP) . @ & Jifi - ¥ 5 # 8L 7 i PF 73 (visual
analogue scale, VAS), @ &M IIHE : TIRETE S T H#EA
7 (the functional oral intake scale, FOIS) | i# & 7
fli 0] %% Ceating assessment tool-10) 45, @ 77 : ¢ 55
T E AR (fatigue severity scale, FSS), OF JE 71 4H .
B8 iR 2 171 $H 32 3% (caregiver burden scale, CBS),
2.3 AL BRM G EFME 10 BHTTEHRE T HEHL
Fo 90 A i A T O . 1 AT 98 R 3] 1 BEHLAL F R
2 THURIE 54 3R 1 BEUieE 43 T 00 5 1k 8 JHUAJE 5 R 4 B Rt
SYHEC. 1 IBESE 3 BC B AR FE 4. PR IR R E S
TRITINE S2AT AT AT PR R . Hoer i e &5 2R 7 A 5
Mg 52 /08 o i LA SRR B 7 3 A R A KU . 11 3 AF 5
PIRMGESS RS T E . 11 WS A T
VAT WS T BB . 11 WHGEA 1R T RE A
TEZE PRV AR 45 Ja (1 T e L BT A T 5 X 0 HC At s e
JRURS: PP-A 1 0 UL T 2 (I8 3.

maximum oxygen consumption,
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2.4 Meta 5 ¥4 %
2.4.1 ALSFRSR #h#+# 4% £ 8 h kil
ALS-FRS-R P43, i 31 15058 199 0 B 17 5 AN [ S 3
BT 5SSk 1~3 H W ALSFRSR $E43 (P=0%) ,
R ALSFRS-R 3743 T X B4 [ MD = —0. 68,
95%CI(—2.01,3.40),Z=17.66,P<C0.01], A 4 1%
SCHERHE VR T A5 R BE VI S 6 1~ ALSFRS-R ¥ 43
(P=78%) . ik ¥ 41 ALSFRS-R -4 5 %F W 41 40 11 2%
SIS L[ MD=3.09,95%CI(—0. 68,6.87),
Z=1.60,P=0.11], A 2 j& CHRIE 16 I7 45 R b
Pi%s 10~12 A~ H i ALSFRS-R 343 (12 =66 %) » iz
B 2H ALSFRS-R ¥4 5 XF BUH A 1L 22 S B4 it 7
X[MD=1.66,95%CI(—1.86,5.17),Z=0.92,P=
0.36], TLI 4,
2.4.2 FVCXHFHE g AW SCER A 5 5 SCk
HiE T FVCYU A (P =0%) ik ¥4 FVC Y% Hili{E
55X LA 22 B RS T2 X [MD=1. 71,95 % CI
(0.10,3.31),2=2.09,P=0.04], WK 5,
2.4.3 ALSSQoL-R A% R &# o Fran Ak
A 2 R OSCHERRE T ALSSQoL-R A i BT & PF 43
(F=47%) iR K 4 ALSSQoL-R 4= i i & P /3 5 xF
WA 2 5 g2 8 L [MD= —0. 02,95%CI
(—0.10,0.05),Z=0.58,P=0.56], WK 6,
2.4.4 FSSEFEXFH MPANLETAE 7
SCHRHE T FSS 957 SR IF 4y, A 4 e SCERIRGE T
0~3 J1 FSS P43 (P =50 %) ik 35 21 FSS 343 5 % #d
MM 2 F LG & L [MD= —6. 42, 95% CI
(—6.42,3.92),Z=0.47,P=0.64], 5 4 £ CHkIR



PERER - 2023 4E 10 H « 45 38 #4510 ) 617

Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean __SD_Total Mean _SD Total Weight [V, Random, 95% ClI IV, Random, 95% CI

1.1.1 1-3 5JALSFRS-RY) it i 5

2001 Drory3 287 6.1 10 22 73 8 32% 6.70[0.38,13.02)

2007 Bello-Haas% 3318 4.12 11 30.79 353 14 89% 2.39[-0.67, 5.45) T

2018 MericoZ 456 1.16 23 1.8 1.37 23 18.5% 2.76 (2.03,3.49] -

2018 Plowman3 357 65 23 359 82 15 48% -0.20[5.13,4.73)

2021 KalronZ 36 54 14 341 6 14  6.0% 1.890[-2.33,6.13] I —

Subtotal (95% Cl) 81 74 41.4% 2.71[2.01,3.40] L

Heterogeneity: Tau®= 0.00; Chi*= 3.07, df= 4 (P = 0.55); F= 0%

Test for overall effect: Z= 7.66 (P < 0.00001)

1.1.2 6 FJALSFRS-RINfiE V47

2001 Drony3 28 45 8 225 10 6 1.9% 5.50[-3.09,14.09]

2007 Bello-Haas% 338 47 8 281 48 10 56% 5.70(1.29,10.11)

2016 Lunetta3s 328 65 27 287 75 29 7.2% 410(0.43,7.77)

2017 ClawsonZs -097 08 25 -0.71 092 19 181% -0.26[-0.78, 0.26) “

Subtotal (95% CI) 68 64 338%  3.09[-0.68,6.87] i

Heterogeneity: Tau®*= 10.23; Chi*= 13.66, df= 3 (P = 0.003); F= 78%

Test for overall effect: Z=1.60 (P=0.11)

1.1.3 10-12 FJALSFRS-RY)fE¥F 43

2016 Lunetta3s 275 76 22 233 76 25 57% 4.20[-0.15, 8.55) 1

2019 Groenestiin®&  -0.79 0.99 27 -118 091 30 181% 0.39[-0.11,0.89] B

Subtotal (95% CI) 49 55 24.9% 1.66 [-1.86, 5.17] <

Heterogeneity: Tau?= 4.76; Chi*= 2.90, df= 1 (P = 0.09); F = 66%

Test for overall effect: Z= 0.92 (P = 0.36)

Total (95% Cl) 198 193 100.0% 2.03[0.79, 3.26] L 4

Heterogeneity: Tau®= 2.02; Chi*= 61.92, df= 10 (P < 0.00001); = 84% o 0 3 10 20

Test for overall effect: Z= 3.21 (P = 0.001) .

Test for subaroun differences: Chi*= 0.38_df= 2 (P = 0.83) F= 0% e N L S

B4 BEEEFHx ALS B F ALSFRSR 3 48 +F 4569 # v

Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean __SD Total Mean _SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

2007 Bello-Haas3 98 3.2 8 931 13 10  3.7% 5.90[-2.46,14.26) -

2016 LunettaZs 758 236 27 665 269 29  1.5% 9.30[-3.93,22.53]

2018 PlowmanZ 73.7 197 23 737 184 23 21% 0.00[-11.02,11.02)

2019 Groenestiin®  -1.92 3.35 27 -3.38 303 30 92.7% 1.46[-0.21,3.13) .‘

2021 KalronZ 744 191 14 686 0 14 Not estimable

Total (95% Cl) 99 106 100.0% 1.71[0.10, 3.31] >

ity: Chi®= =3(P=0.49);F= t t + t
e E O
-2=2.00(P=0.04) Favours [control] Favours [experimental)
B 5 HEAEHT ALS BF FVCHU L e % h

Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI

2017 ClawsonZ -0.08 013 25 -0.07 013 19 99.7% -0.02[-0.10,0.08)

2019 GroenestijnZ 1.42 3.03 27 248 265 30 0.3% -1.06[-255,0.43)

Total (95% Cl) 52 49 100.0% -0.02[-0.10,0.05]

i 2 - = cR= t t t 4 }
Heterogeneity: Chi*=1.88,df=1 (P=0.17); F=47% 20 10 0 10 20

Test for overall effect: Z= 0.58 (P = 0.56)
A6

T 6~10 4 H FSSF4 (P =0%) i 8 40 FSS i 5
X BAM L 2R LG FE X[ MD=0.01,95%CI
(—0.01,0.14),2=0.22,P=0.82], WK 7,

2.4.5 WHEMAFES TP ANSCE A 5 R SCHk
HRIE T VURATT A3 G SCHR AR IE T Y R AR LD B
A3 (TP =9300) 1 50 20 DU JRe S A WL T 37 43 5 % B 4 A
S A B [MD=0.38,95%CI(—0.17,0. 93),

Favours [control] Favours [experimental]

B H gt ALS &4 ALSSQoL-R A% K24 8%

Z=1.37,P=0.17], A 3 & X8 1 RSk
FE4y (12=0%) R0 41 b AR L S E 43 5 %) B2
M ZES TG % & X [MD=0. 06,95%CI(—0. 38,
0.51),Z=0.28,P=0.78], A 3%1@@&LTTH§£
BRI PE A (TP =050 X 5 4 B AR L 7 5 5% B 2R A
RIS %2 L[ MD=0.02,95%CI(—0. 45,
0.50),Z=0.09,P=0.937, LA 8,
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Favours [experimental] Control Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD _Total Weight IV, Random, 95% CI IV, Random, 95% ClI
4.1.10-3 ) FSS# 57 BE&VE»
2001 Drory& 324 14.9 10 445 92 8 11% -1210[-23.32,-0.88)
2007 Bello-Haas® 40.91 938 11 4229 1613 14 13% -1.38[-11.62,8.86) —_—
2018 MericoZ 1.29 0.21 23 -0.21 016 15 336% 1.50(1.38,1.62) .
2021 Kalron@ 311 12 14 309 14 14 1.4% 0.20 [-9.486, 9.86) I
Subtotal (95% ClI) 58 51 37.4% -1.25[-6.42, 3.92] @
Heterogeneity: Tau*= 13.92; Chi*=6.01, df= 3 (P = 0.11); F= 50%
Test for overall effect: Z= 0.47 (P = 0.64)
4.1.2 6-10 ] FSS# 55 BU&VE 5
2007 Bello-Haas% 429 8.7 8 427 152 10 11% 0.20(-10.98,11.38)
2017 Clawson# 0.08 0.21 25 007 022 189 336% 0.01[-0.12,0.14) L
2019 GroenestijnZ 0.67 22 27 027 189 30 265% 0.40 [-0.67,1.47) *
2021 Kalron 301 106 14 354 15 14 15% -530[14.92,4.32) e
Subtotal (95% CI) 74 73 62.6% 0.01[-0.11, 0.14]
Heterogeneity: Tau*= 0.00; Chi*=1.68, df= 3 (P = 0.64); F=0%
Test for overall effect: Z= 0.22 (P = 0.82)
Total (95% Cl) 132 124 100.0% 0.39[-0.80, 1.58] ?

Heterogeneity: Tau®= 1.09; Chi*= 287.20, df= 7 (P < 0.00001), F= 98%

Test for overall effect: Z= 0.65 (P = 0.52)

Test for subaroun differences: Chi*=0.23. df=1 (P=063). F=0%

B7 BAEZHsT ALSEZ FSSHEFZRFEL AT

Experimental

Control

20 -0 0 10 20
Favours [control) Favours [experimental)

Mean Difference Mean Difference

Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
5.1.1 MREA IS

2001 DroryZ 764 198 10 873 45 8 0.0% -10.90[-23.56,1.76]

2018 MericoZ 48.09 3.09 23 4133 442 15 1.2% 6.76(4.19,9.33) I
2019 Groenestijn -1.04 1.1 27 114 1.04 30 24.7% 0.10[-0.46, 0.66) "
Subtotal (95% Cl) 60 53 25.9% 0.38[-0.17,0.93] )
Heterogeneity: Chi*= 27.71, df= 2 (P < 0.00001); F= 93%

Test for overall effect: Z=1.37 (P=0.17)

5.1.2 EREE W)

2007 Bello-Haas®  -20.88 515 11 -235 5.22 14 05% 2.51 [-1.58, 6.60) =
2017 Clawsong -2.51 3.63 25 -243 392 19  15%  -0.08[2.35 219 e
2019 Groenestijn -0.78 091 27 -0.83 083 30 37.5% 0.04 [-0.41,0.49) i
Subtotal (95% Cl) 63 63 39.5% 0.06 [-0.38, 0.51] 1
Heterogeneity: Chi*= 1.40, df= 2 (P = 0.50); F= 0%

Test for overall effect: Z=0.28 (P=0.78)

5.1.3 FREA WA

2007 Bello-Haas®  -10.85 4.71 11 -8.47 299 14 08%  -1.48[4.67,1.71] e
2017 Clawson3 -436 3.35 25 -414 392 19  1.6%  -0.22[-2.42,1.99) — i
2019 GroenestijnZ -0.7 097 27 -0.77 091 30 32.2% 0.07 [-0.42, 0.56) o
Subtotal (95% Cl) 63 63 34.6% 0.02 [-0.45, 0.50] 1
Heterogeneity: Chi*= 093, df= 2 (P = 0.63); F=0%

Test for overall effect: Z=0.09 (P = 0.93)

Total (95% Cl) 186 179 100.0% 0.13[-0.15, 0.41]

Heterogeneity: Chi*= 31.13, df=8 (P = 0.0001); F=74% t

Test for overall effect: Z= 0.93 (P = 0.35)

Test for subaroun differences: Chi*=1.09. df= 2 (P = 0.58). F=0%

2.4.6 RRERM

-10 0 10 20
Favours [control) Favours [experimental]

-20

B8 BKEAEHsT ALS BH5 WM A 6%k

BHIEI . B LAY AN RSN A WL DA AT R AR

3 itig

WABTTEARE T EARFIFA
FEIET: G UIIT il A 2 il 58 IR 0 g 38 L (H 1 552

N EARAT B IR A T % Ay PR BE RN 12 B 28 50 B 4 A
F oI5 RETE BR 4 AL e 2 7 AR B ARV AT £ 47 o
22 0 ML (B AR S T K S Bl PR B R e B R T
BRI AL AL BB AE A 7 AR A7 I A] 2~5 A4S 2
LT A AR 5 A T DR g 2 A K OB SR I T

ALS J& T M 2 R 505 W - H R B AT A B
B 3 A% DR % Ay PR S R 7 1 L SORE AR T RE S
SE SR Z AL R O B as L 2 L R A
SEH R AT RE 5 RRAE . 2 EREK FDA St T
10T ALS (9259 9 1) & e R A 47 28 L i & A7 F B
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FEGTBC A RO R AT R ALS S S L AT
UL ey ek ALS S8 Pl 28 shBUIE IR L B i A 0 B
I A A AP AT R B SE H bR o AR R 2 B 248 B
FE SR AR 22 B0 SO B v L 2 iz A
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Pi e e A L0 il B 52 5 TR B B RV g L RE B B
HEE AR T R B B4 B0 T 4k E B T BE L 0 Bl e
MIFR A R, NI A % 2 05T H B BF 5T
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WES G TT T REAE ALS I KA TT A AR,

AR Meta ZpHr 5 3 on . S5 A . 1~3 A
255 I e A iz B I 4R AT DLk 3 R ) ALS B
ALSFRS-R UIgEPF4r H2E R B A G2 E 2 4 6
H.10~12 4~ ALSFRS-R I g F 4 2% 5 L4 it 2%
=Y, MD {E 45k 3.09.1. 66, H 6 4~ HBK ALS-
FRS-R TfgiF4r MD {75 F 1~3 4 Ay ALSFRS-R
Difie s> MD {8, $2 7% v 45 5 B2 JE &2 32 2 Il 25 v g 5
TR R R B IR T A Re e A BB AN . 2 dAE FVC )
WA 22 R G %8 L. 0 MD {H R 1.71,
95%CI 4 0.10~ 3. 31, i B fE & 32 gh xf ALS & ¥
FVC BCEANA — & In KA 4R . TR 3, ALSSQOL-R 4=
TG B P4 L DU B R IL T R AL s T 25
SEEGIFE LW MDERF 0. 4R AR H 4% I
PR 7 o 32k 06 4 Rk B 20 B R R R ) ALS
BE R ST EARE . BRAF IS5 e b SR R
EENGR T R ALS B E RERIT A &
AT TS SE AR R Y . AR 45 R 5
Ferreira %" 53 45 B 4y — 8, &3z sh il 4 ) R op
W ALS BE WL IhBE R I ThREAS B T o, B
it 35 20 R A A A B ) R R R I

ALS B i T4 55w WUt kv 22 R, e K0
JULE 455 45 HH B0 R ) L 1 K OIG 7 45 7 W T 8 R 1 1
I8 RV JE LRI HLIAYT JFET- e ALS BH &
SLEE SR, AT DL v B ALS BREH LT I
B F BRI, RS R E IR T T BOR dE R T
W T i B U ) RE S A IR S ALS BEE AT L R
Y AT I da Al I R R A A . AR IR
WF 0 A B & i Sh I 2R 4T 3 4 B P LA L 5% A7 0L 0 Y
JUL PR L B IR W L 43 00 8 A7 T A 480N ki TN 4k LB R
YL P e 28 48 M [T R 732 Bl i 32 AH G 48 b5 oK 1
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SRS e o DA B P W R IR L 53 AL a8 il
Rt B RO T E BRI E LS B AR R
B A S HE L RERS PR ALS BRE A SR AR
PEMA T T A . R s sh I G AE R S AL
il 2838 i 5 Ml A% 5 e 2 0 T RN IR NS OKOF L
HUAR 138 sh A 3 0 i 28 T 90k SE R, DI AT AR X
ALS f 8 3w 2 oo LR AR B 1R
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