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Effectiveness of Soyo-san (Xiaoyao-san) and its Modifications on Chronic

Fatigue Syndrome: a Systematic Review and Meta-analysis

Junyeol Kim, Jeongyun Song, Donghyun Nam*

Department of Biofunctional Medicine and Diagnosis, College of Korean Medicine, Sangji University

The purpose of this review is to confirm whether Soyo-san (Xiaoyao-san) and its modifications is effective on
alleviating clinical symptoms in chronic fatigue syndrome (CFS) patients. We collected clinical trials (randomized
controlled trial, quasi-randomized controlled trial, controlled clinical trial) to investigate the effects of Soyo-san and
its modifications on general symptoms, fatigue, depression and anxiety in CFS patients. The databases used for data
retrieval were Pubmed, Central Cochrane, Embase, CNKI, CQVIP, Wanfang, CiNii, OASIS, RISS, and Koreamed. We
performed selection/exclusion process from the found studies to conform with prespecified criteria, and assessed the
final included trials according to the Cochrane risk of bias tool. The included studies were classified based on the
interventions in experimental and control group. Eight randomized controlled trials and one controlled clinical trial
(total 921 participants) were eligible and their results were synthesized in the meta analysis. The synthesis showed a
considerable effect of Soyo-san and its modifications on improvement of general symptoms (relative risk 0.27 [95% CI
0.19 to 0.39], Z=7.03, P<0.00001; 12=0%) and fatigue severity (SMD -1.20 [95% CI -1.46 to -0.93], Z=8.78, P<0.00001;
12=52%) in CFS patients, while Effect on depression and anxiety were inconclusive. We found that Soyo-san and its
modifications were effective for improvement of general symptoms and fatigue severity in CFS post-treatment.

keywords : Soyo-san (Xiaoyao-san), Chronic fatigue syndrome, Meta-analysis, Systematic review
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Fig. 1. PRISMA chart. It presents the process for study selection.
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S xrEorlo

i i No. of case Intervention
Author  Year ;;ﬁdyn D'ca?tgcr).satlc Pattern (male : female) Outcomes
9 ten [experimental : control] Experimental control Duration
. 13) Liver depression and spleen . a . . Effectiveness,
Mei CM™ 2007 RCT  CDC 1994 deficiency 44 (N.R) [24:20] SYS? +Tuina Tuina 4 weeks FSS, SF-36

) Deficiency of kidney yin and . . c c ;

Li H 2009 RCT  CDC 1988 liver qi depression 126 (79:47) [63:63] SYS+YJH YIH 4 weeks  Effectiveness
Pang YH'® 2013 RCT  CDC 1988 - 60 (20:40) [32:28] SYS+SMS?® Supplements® 4 weeks Effe“F"ﬁ”ess'
Xu LM"¥ 2014  RCT N.R. - 86 (45:41) [42:42] KSS® +AT AT N.R. Effectiveness
Xu WX® 2015 CCT  CDC 1994 - 180 (78:102) [90:90] ~ DCS® +Paroxetine Paroxetine nR CEffectiveness

FS-14, SDS, SAS
Sys© Tuina+AT+Moxi

Chen FC'® 2016 RCT  CDC 1994 Liver depression and spleen g5 (5537) 47.45)  +Tuina+AT+Moxibusti bustion+Cuppin 4 weeks —C eCUVeness,

deficiency B FS-14
on+Cupping g

LiR'® 2017 RCT  CDC 1994 - 60 (21:39) [30:30] SYS®® +Tuina Tuina 4 weeks EffeCtF'fl”ess'

Effectiveness,
Wei G'” 2018 RCT  CDC 1994 - 5 (41:34) [38:37] SYS® +Tunia+AT Tuina+AT N.R. Symptom
severity

Liver depression and spleen Effectiveness,

ShiJ'® 2019 RCT  CDC 1994 pd eficiency P 160 (67:93) [78:82] Sysa» Supplements** 3 weeks FS-14, Symptom

severity

SYS means Soyosan (B3&#k); YJH, Yugmijihwang-tang (ABkitE

AT, Acupuncture; N.AE, no adverse event; N.R, not reported. a: liquid extracted by

5)%); SMS, Saengmaeg-san (4EA&#E); KSS, Kami-shoyo-san (fI%kiE#E#K), DCS, Danchi-soyosan (FHEEER);
oiling the raw material; b: modification according to symptoms; ¢ extract granules.

+: Oryzanol, vitamin B complex, vitamin C and adenosine triphosphate were provided as supplements; ++: oryzanol and vitamin B complex were done.
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Fig. 2. (A) Risk of bias and (B) funnel plot of effectiveness.

Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events Total Events Total Weight M-H.Random,95% Cl M-H, Random, 95% Cl
1.1.1 Soyosan versus health supplements
Pang YH 2013 4 32 15 28 14.0% 0.2310.09, 0.62] =
ShiJ 2019 8§ 78 26 82 252% 0.32[0.16,0.67] -
Subtotal (95% Cl) 10 110 39.2% 0.29 [0.16, 0.52] >
Total events 12 #

Heterogeneity: Tau? = 0.00; Chi? = 0.27, df = 1 (P = 0.60); I*= 0%
Test for overall effect: Z = 4.17 (P < 0.0001)

1.1.2 Soyosan added to paroxetine versus paroxetine

XuWX 2015 6 90 22 90 184% 0.2710.12,0.64] W
Subtotal (95% CI) 90 90 184% 0.27[0.12, 0.64] -
Total events 6 22

Heterogeneity: Not applicable
Test for overall effect: Z = 2.98 (P = 0.003)

1.1.3 Soyosan added to KM interventions versus KM interventions

Chen FC 2016 1 47 6 45 31% 0.16[0.02, 1.27)

LiH2009 3 63 20 63 99% 0.15[0.05, 0.48] -

LiR2017 2 30 8 30 63% 0.250.06, 1.08]

Mei CM 2007 2 2% 320 4% 0.5610.10, 3.00] - 1
Wei G 2018 4 38 137 121% 0.35[0.12,1.01) |
XulM2014 2 42 10 42 63% 0.20[0.05, 0.86] -
Subtotal (95% CI) 244 27 424% 0.25[0.14, 0.44] L 4

Total events 14 58

Heterogeneity: Tau? = 0.00; Chi* = 2.34, df = 5 (P = 0.80); I*= 0%

Test for overall effect: Z = 4.83 (P < 0.00001)

Total (95% CI) 444 437 100.0% 0.27[0.19, 0.39] <

Total events 32 121

Heterogeneity: Tau? = 0.00; Chi? = 2.71, df = 8 (P = 0.95); I*= 0% b.01 04 1 10 100

Test for overall effect: Z = 7.03 (P < 0.00001)

Favours [experimental] - Favours [control]
Test for subgroup differences: Chi? = 0.11, df = 2 (P = 0.94), 2= 0% forp I { !

Fig. 3. Forest plot for effectiveness.

4. 02 5%

m2 3359 7/jM J=E UeRfE forest plot2 Fig. 49}
2ttt 61161810 BFo) O3t FAHS E35], 42042 7|Euto
2 o FAYE RS ee ¥Rt O A aapt )lgol &

QIE]QloLKSMD -1.20 [95% CI -1.46 to -0.93], Z=8.78,
P<0.00001), o]A/d2 S 4 Atk FIIE|ATHI2=52%). YA
294k 7|89 o g & FAl: HA7ISAE Ui | 12 7]
A anprt golEgon (SMD -1.36 [95% CI -1.65 to -1.06,
7=9.03, P<0.00001), 1 o|”AH = ZQ3}x] LYUPrhi12=0%). $tH
g2 &A(paroxetine)df] A0  FIKE  FA7t  FLEA
(paroxetine)¥t 585t 7o) vlgf o2 7jHdo] &aAQl Fog &
QE]UTHSMD -1.22 [95% CI -154 to -0.91, Z=7.53,
P<0.00001). gtoj&td x]gof £Q4HE H715F 72 A A=
e 23 Zd] wig] & M &3t e AeE ERlEe
LHSMD -1.03 [95% CI -1.68 to -0.38, Z=3.11, P=0.002), 1.
o et Aor HIIEATHI2=77%). 12Ut Al 5] 1§
7o) o] A2 F Q3R] AATHI2=0%).

Experimental Control Std. Mean Difference Std. Mean Difference
_StudyorSubgroup Mean D Total Mean SD Total Weight IV, Random, 95%Cl Year IV. Random, 95% Cl
1.2.1 Soyosan versus health supplements
Pang YH2013 349 123 % 511 A3 2 135%  -126[1.62-070) 2013 i
ShiJ 2019 367 1401 T8 5841392 82 3% 139174105 2019 *
Subtotal (35% CI) 110 10 U8 A36[165,1.06) '
Heterogeneity: Tau? = 0.00; Chi* = 0.15, df = 1 (P = 0.70); F = 0%
Test for overall effect: Z = 9.03 (P < 0.00001)
1.2.2 Soyosan added to paroxetine versus paroxetine
XuWx 2015 132 056 %0 291 174 90 25% -122[-154, 091 2015 ¥
Subtota (95% CI) % 0 285% AR5, 09 '
Heterogeneity: Not applicable
Test for overall effect: Z = 7.53 (P < 0.00001)
1.2.3 Soyosan added to KM interventions versus KM interventions
Mei CM 2007 2% 1073 24 03 1% 20 122%  -056[1.16,005 2007 ™
Chen FC2016 315 104 47 587 205 45 162% 164 [211,-1.16) 2016 i
LiR2017 328 124 30 43 A3 %0 4% -084F3T 031 217 -
Subtotal (95% CI) 10 95 428%  1.03[.68,-0.38] ¢
Heterogenetty: Tau* = 0.26; Chi2= 8.89, =2 (P = 0.01); = T7%
Test for overall effect: 2= 3.1 (P=0002)
Total (95% CI) 30 25 1000% 120 [1.46,-093] '
Heterogenelty: Tau? = 0.06; Chi= 1045, df=5 (P = 006} = 2% ‘_10 5 ; 5 10:

Test for overall effect: Z = 8,78 (P < 0.00001)

’ } Favours [experimental]  Favours [control
Test for subgroup differences: Chi* = 0.92, df = 2 (P = 0.83), = 0%

Fig. 4. Forest plot for fatigue severity.

) Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.3.1 Soyosan added to paroxetine versus paroxetine
XuWx 2018 324 55 90 366 745 90 1000%  -0.68(-098,0.38] !
Subtotal (95% CI) 90 90 100.0%  -0.68[-0.98,-0.36]
Heterogenety: Not applicable: ' . i "
Testfor overl efect = 4.42.P < 0.00001) " 0 5 0
Favours [experimental] - Favours [control]
®) Experimental Control Std. Mean Difference Std. Mean Difference
_StudyorSubgroup Mean D Total Mean S0 Total Weight IV. Random,95% CI v 95%Cl
141 Soyosan added to paroxetine versus paroxetine
XuWx2015 3229 497 90 3756 637 90 1000%  -092[1.23 061) !
Subtotal (95% CI) 90 90 1000%  -092[1.23,-0.61]
Heterogenetty: Not applicable } ; I ; |
Test for overal effect: Z = 5.85 (P < 0.00001) A0 k) 0 5 10

Favours [experimental] - Favours [control]

Fig. 5. Forest plot for (A) depression and (B) anxiety
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$-ZAl(paroxetine)TtZ H8&35t Zlo] H|3] 2Z(SMD -0.68
[95% CI -0.98 to -0.38], Z=4.42, P<0.00001)¥} =29HZH(SMD -
0.92 [95% CI -1.23 to -0.61], Z=5.85, P<0.00001)o] thsto] z}
7t A gIrt Qe oz et

6. ZHALXE

GRADE H71Z3}: Table 20] AAlEo] lon], F7te =
B AFUN AT AAY 2ADE Ao wat 55
=it A¥EQl 34 i o], AQ4to] AT SAET H]
B5tHE o o axtdojate §4 Zibe 2ASLE E=3(high) 2
2 griEQlon, 71e tojEts FAjd] AQito] HIME L7
7€t §toJstA FAIREE 4385t o] H|3) o adbFojate &
A3t 23 2ALE ‘2202 FHIiEAG T2 A Qlo], &
Q4to] A771sAl g vwstgS o o adtdojate 24 Zut
E3 2ALE ‘3o YIET ol £33 AF2 s3] x
Ao digt g4l F=rt Pl JhsAdo] Rohe g oujsich A
TR 54 Mol Qlol, F-ZAl(paroxetine)o] A Q4HE F7}
g A7t F9-2A(paroxetine)its H-851905 TR aupxo]

e 24 Z2os 275E Walow) oz FrtElon, ol &
.]

a2

ol

z Ao A Feo Fa% TS v Aoy
ZRA7E v 7hsAdol =t AZ Yuigt. oz M, &2
2 EQ 7R Qlo], F-EAl(paroxetine)d]]l £ Q4HE FII5H &
A7t F--EAl(paroxetine)Pt-E E-8514 S Rt FapAolt:=
VA Al 2ASEC] T R3(very low) o2 HriElo,
o2 Jjdo] 9lof, toleA g0 4~Q4to] FIME Zo] §Ho)E
A AagkE £3% A vlg] gatFoleh: A8 E3F ZASEO
T W& (very low) o2 FIIE|ct. ol &dto] Ot ojd F
Ae ¢ st Ag gujgitt

U

Table 2. The Quality of Evidence
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AEE 9Ho| 24 F 1WA o]k uAy
BUERT, YA 2RO oS BA
o glgich oldutSo] IE AFVN, F9-gA
£F F 3090l 719, XL, Juts, oA 52
of w3, F¢-eAlel GRS SR APZIME 1470l
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oz
T
=2
Be
o

Je
i
4 i

1 A}

Wym23EZe Jstos MYl gt N2I} 671Y of
¥ ASHE YRIH, © @71 Jlodold BFY Fol, @ AL,
® %% &t AcFol YnFY 4%, @ 2%, © Lot %
Hol gt iy BEE © Mze 9¥, WHe A £ O
HAA UL 2W, ® 247 oY AAHE A2 F AL F
o) olge F¥E £4¥ A9 Ao WYN332 U

pad

o g 71R%ro], Epstein-Barr virustt human herpes virus?] 7}
4, 99715 ol FFABA ol 5ol MAEUYoL T A
2 HejAYR)rt gats] WaAAl g 9e et opap?, Mumst
SGAAEE EAjs. AdshE ZAME2 S g2 4
HRATES AolA AAED Poln, AT 7|3t v} o] &
At9] /ol 9QEsto] o]FojX]L it

Oatx #e "lgeg XgE ARJste gl WHAIX|7L
ojg|gt e F T At FA JiAMd FE&E & A& Aol
o AA2 X du2E Xashke fuet SAEY] 94.5%
7t Xl Al §52 ARtk g9 b Qo). AeAke @M
2 PkfgEiEste] WS MR, MERD, FERIL, T8HEA,
IRz 5o 340 &5t Agoz™, £3 20139 AYPE

roh i
o 2 o

Outcome Certainty assessment Summary of findings
Study design  Risk of bias  Inconsistency Indirectness Imprecision Other considerations Effect (95% Cl) Certainty
General status Soyosan ((83%#)) versus control: 9 studies
. . . ' - RR 0.27
RCT+CCT Serious® Not serious® Not serious”  Not serious® Strong association® (019 ~ 039) @F?G?-IO
Soyosan ((B3&#) versus health supplements: 2 studies
RCT Not serious’  Not serious® Not serious® Not serious® Strong association® (0‘1R6R ?.%?52) @F?SIO
Soyosan (78i&#)) added to KM interventions versus KM interventions: 6 studies
RCT Serious® Not serious® Not serious® Not serious® Strong association® (0'1R4R ~0.ZO§44) GI-?GGHO
Fatigue Soyosan (383%#) versus control: 6 studies

: a H b : C : d g SMD -1.20 GGOO

RCT Serious Not serious® Not serious' Not serious None (-146 ~ -0.93) LOW

Soyosan (3B3&#) versus health supplements: 2 studies

. b o . o SMD -1.36 660

RCT Not serious’  Not serious® Not serious Not serious None (-165 ~ -1.06) HIGH

Depression Soyosan (383&8) versus paroxetine: 1 study
o _— o o . SMD -0.68 000
ccr Very serious"  Not serious” Not serious Serious None (-0.98 ~ -038) VERY LOW
Anxiety Soyosan ((B3&#) versus paroxetine: 1 study

. N - . . SMD -0.92 o000
ccr Very serious”  Not serious® Not serious Serious None (123 ~ -061) VERY LOW

RCT means randomized controlled trial; CCT, controlled clinical trial; KM, Korean medicine; Cl, confidence interval; RR, relative risk; SMD, standardized mean difference. a:
the proportion of studies assessed as low risk of bias was less than 50%; b: 12 was less than 50%; c: directness was undoubted; d: total sample size was more than 200,
and 95% Cl of RR did not cross 1; e: publication bias was not assessed, and RR was less than 0.5; f: the proportion of studies assessed as low risk of bias was more
than 50%; g: publication bias was not assessed; h: the proportion of studies assessed as low risk of bias was less than 30%; i: total sample size was less than 200, and

95% Cl of RR did not cross 1.
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