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giitER Y, BATHH.
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210 PR o3 A E A

ZeRIT R S5 RAR N PR E FEIE B 5 T 25 57 B 4t
EEE Y (P>0.05) , BALELE. FERGKSEhR,
LHRRERRTHE (KD

F1 PIALBE VMRS L (B1])

Hul N OBE ) Ll () X2 I3
RIGHL 50 13 37 0.00  1.00
XfHZH 50 12 38

2.1.2 AF RS 43 AT AR

280 37 FE A Ok 50 42 T T AL AR AR AR IR O T 25 S T
Gt EEX (P>0.05) , BAWHSE (BE2) .

2 FIAEBEFR AL (F) (Xx£s)

2853 N SERE (%) t P
R 50 62.00+ 6.54 -1.94  0.06
X4 50 64.74+7.54

2.1.3 Jp e B E R o A LL

M S RE AR B AR P AL IR FE R 7 T % B
Gt (P>005) , AWM (1E3) .

3 MABERBEXEL (4F) E+s)

HHl N WEE (4F) t P
Rad 50 5.25+4.42 -0.60  0.55
SPRZE 50 5.76 + 3.89

LM L REA R B S s P AL R TEIERY B 25 R RS
THEEY (P>005) , AAWLHHE (LE4) .

FAPBEKOAP EPHILIRSTXTEL (43)

| RRRZEEERS AR MEIATRE R R IR AR

ZSAHBELMEIRITL 5. 10JRVASTTAF LB (41 (& £5)

B N JRITLK IRITSK BIT10K
R 50 436+209  3.6+174  322+1.83
SPHRZH 50 3.98+1.98  3.24+1.8 3.26+1.7

U 1394.0 1432.0 1233.0
P 0.32 0.20 0.91

222 B E IR YT I 5 A EVASTE /3 LAk

N ZEEVASTESY - IR IAYT 1K 5 5k P=0.59.,
SUEH10KP=0.78, 17K 510%P=0.37; WHIRLAL1K 55K
P=0.27. 5/K510%P=0.26, 1/K5104kP=0.40, HHNIATF
IR SIREI0REZRATZEHHFREL (P>005) .

LR PAIRIT 1RGSR A o 5 P=0.71,
PRI A AT LB s 6975k P=0.24, (103K P=0.13,
TZRTGEIEEL (P>0.05) o BHAEAH T RIT
M RETHRA (W) .

%6 TALBHZEWIAIT1. 50 10KVASIA AR UN@ +9)

B N RITLK EPNEL/ HIT101K
RUGZ] 50 4.14+199  34+178  2.64+1.61
SHEZL 50 4044221 3.1£201 3124171

U 1303.0 1417.5 1032.5
P 0.71 0.24 0.13
223 BB E AT, 5. 107k WOMACHESY A

I WOMACPES) : RGP 1k 5 5kP=0.77,
Sk 510k P=0.94. 1k E10%kP=0.67; XHRA1KS
5kP=0.96,5& 510K P=0.89; 1,‘6‘(.‘310}5‘(1’:0.719
W REWAELR. SREIORILERLEIT2E X
(P>0.05) ,

LI LB ALY T 1 0 4 3L B AR

KREP=0.99, WARAWLME; BIF5K

BHEH N SHFIRE R S 5 LS A P=0.65. 157 100KP=0.07. % R P37
RIA 50 2 12 30 6 0 JE iR B A Y7 R T0 B3 T IR AR o
SPHEZL 50 0 10 31 8 1 LN (P>005) . (WET)

2.2 M HER

2.2.1 PELBE A AT IR VASTT 4y Hug

HNAEVASTES R4 1R 5 5KP=0.76, 5
WEH10KP=0.45, 13k 5100kP=0.74; %FHRL41K 55K
P=0.58, 5/ H100kP=0.42, 17k 5101kP=0.39, HHNIEIT
JE1R SIRE10k TS5 (P>0.05) ,

HRIEEES: BALIRIT DR GMNLHEA w30 P=0.32,
P RA AT 1RY75KP=0.20, JRYF10%KP=0.91,
ERIRGEIFEL (P>0.05) o BEIHRIHTr &IT7
BABET A (LS .

%7 ALBH ST, 5. 100k WOMACHA LG E +9)
B N AT WITSK WIFI0K
REEH 50 70.71+£16.37 7841+11.21  81.76+10.35

R
U 1247.0

50 71.41+£13.20 76.88+12.90 77.88110.83
13155 1512.5

P 0.99 0.65 0.07
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2.2.4 Wit R YT iR LysholmpE oy B # L

N LysholmpE4y: BG4 1697 1 K5 50 P=0.95,
5% H10%kP=0.75, 13k 510kP=0.68; %41k 55
WP=0.99, 57k E510%kP=0.88, 1%k 510kP=0.89, &
FFEANTELR. SKE10KTE LSBT 528 Y
(P>0.05) .

HEEEE: BAIGIT LR E ML AT P=0.57,
P RA R 159758 P=0.16, JRJITF103K P=0.02 22
SHGHEEN (P<0.05) o HIIRKAT RIFHH
BETXA, (ES)

8 PIHRBFIGIrL. 5. 104K Lysholmif oy LB (53) (X £9)

W N IR HEpIEl/ o BIT10K

RE4H 50 69.04+15.91 75.01+13.93 79.26+12.76

SR 50 67.02415.23 71.824+1322  73.2+13.53
U 1333.5 1455.5 1580.0
P 0.57 0.16 0.02¥

I AN ER P> 005, HE LA E R VP <0.05

225 MALBFIGITL. 5. 100K Jm A BE LA

2.25.1 AN EFEF TS

RIS IRIF 1R 55 P=0.55, 5%k 5107k P=0.24,
1LRH10%, P=0.38; XHIHAL1K 550P=0.30, 55510
WP=0.63. 1R E10KP=0.89, WIFFANESRIKE
S SWHI0W TREI0RFTEFRATL I FEX

(P>0.05) .

T ELES: PHZHIRYT 1R ZMSL R A a3 P=0.76
PARA T 1I75% P=051, JfIF10% P=0.46
T#EFHTLEIT¥EL (P>0.05) . HERBANE
JrRT B TR, (&)

FOWHLEHITL. 5 10UAELS A LRGN +9

B N BRIk BRI BI04
REGZE 50 1185+13.37 121.44+11.42 122.54+10.64
SPHEZE 50 11941567 12044+9.79  122.02+9.09

U 1208.0 1345.5 1357.0
P 0.76 0.51 0.46
2.2.5.2 t N F BN E A2 VRS

I ¥BI7 1R 55K P=0.70. 55107k P=0.30,
1K 5107kP=0.53; W HRAI1K H5KP=046. 5% 510%K
P=0.81. 1/ 5105KP=0.67, JRITIFHMNIEIK. 5K 5
0RBTAHZS, Tgit#d L (P>005) .

AL PRI T LRGN HEA w3 P=0.54,
P RAATERE: WRIrSIKP=0.79, {/IF10KP=0.052,
ERERGIHFEX (P>0.05) o WHIRABRHAG R
ERENMTREEETHRA, BHEEES
(J%10)

FA0TRALEFITL, 5 0KAMEEHHA FEHRGHE +9)

BN IR TSI MITI0K
IS4 50 120.38+10.25 121.70+10.21 124.50 +8.58
SHE4L 50 121.18+109 1212241036 121.26+9.36
U 1160.0 1290.0 1531.0
P 0.54 0.79 0.052
2.3 LM BB W PRI R b AL
2.3.1 WOMACIs JRF7 e He

LML, Z=-1.01, P=0.31, HERALRE KK
BABERERIG I FE L P >0.05), $Rik% 4
AT LA EE. (W)

11 PIARE WOMACHE IR EE (F1, %)

4R N Bz A T BAER (%)
Resd 50 27 22 1 (49) 98
STHEZ 50 21 29 0 (50) 100

2.3.2 LysholmIlfi FEIT R Bk

GRAGR, 2230, P=002, BOIPTAEE R
BAMEERBAGIFEXLY  (P<005), #nidE
TN T RAH. (WF12)

F12P AR Lysholmll RIFRLXFEL (1, %)

MmO N OB AW KK BAEEEM%)
RIS 50 8 36 6 (44)88
SHERZL 50 2 34 14 (36)72%¥

2.3.3 WOMAC {5 F43

HHWOMACREHIFS: HEARITFIRESK
P=0.27, 5K 510%P=0.53, 13k 510%kP=0.09%%} FE£H
1K E5P=0.68, 5¥K5105kP=0.24, 17510%P=0.13,
1697 5 IR I AR AR 1R SIRG 10T % 5+
RREGgH#EEYX (P>005) ,

MR BAIRIT LR E ML FE A B P=0.31
P BA AT EME s YRYY5IRP=0.02, JRY7109K P=0.042,
ZRAGITFERX (P<0.05) o #iAAmHAWOMAC

R RITRBETRRA,  (WF13)
KISTALEERITHTL 50 10KWOMACRHELLRGHE £9)
B N JRIFIR JRITSIR TRIT101K
RIA 50 1164096  096+078  0.84+0.65
YER4L 50 134408  1.28+0.73 1.1+0.68
U 11105 946.0 992.5
P 0.31 0.02¥ 0.042W

HE: HNELEP>005, ALY P<0.05



BRAELL
2.3.4 WOMAC T #3F4)
HHANWOMACT#iF4r: REAHABITIKESK

P=0.038. 5% 510¥kP=0.015. 1% 510¥KP <0.001; %}
W21 PR 557k P=0.043, 5% 510%kP=0.63, 175105k
P=0017, eI AZREALR. Sk (P<005) . 10
K (P<0.001) | TipxfMAFETVREGSKR, TIRS10KEA
2£8 (P<0.05) , AASKE10kE (P>005) , L5
PERIT FWOMACT #4 2Z 5iied (P<0.001)
St (P<0.05) ,

Y ELEL : PI4LIGIT LIRSS RS uky i P=0.51,
P EATEME; 1RI75IR P=035, ZRESKITFEXL
(P>0.05) , JAFF107kP=0.002 (P<0.01) £RHAY
G EE . WA AWOMACT ¥ BIF8 A B3
FXHEA ., (WLF14)

FAUPGAUBHZITHIL. 5. 10KNOMAC FREHEARGY) @ 9

M N RITLK WRITSIK IRIT10)K
RIS 50 1644098  1.24+077% 0.86+£0.7F *x
SHEZL 50 174409  1.42+091% 1364083 *

U 1158.5 1123.0 861.5
P 0.51 0.35 0.002% ¥

H: AP <0001, *P<005; ZHEkbEs W WP <001

2.3.5 WOMAC - B4
HHWOMAC E#1F4r: AR 1IIRE5K
P=0.11. 5%k 510%P=0.17. 1%k 510%P=0.005; %}

HRZL1 R 557 P=0.07, 5%k510%kP=0.83, 15103k
P=0.06, 7 EIRIAEIRG10kAFER (P<0.01)
MIKESW SIRG10RTE 5, MAFHAEIR. 5
K 1OR¥YEER (P>0.05) , HHRARHARITE
WOMAC F#A 422 E X

) Ebds: WAIRIT LR G ST A u s 55 P=0.84
PR EEME s WRYTSIRP=0.69, J/¥F10iK P=0.12,
P BHWOMAC R B0 4 5 RIT 8T . T X4

(P>0.05) ., (BF15)
FISPHABHF I 5. 10KWOMAC F LA (G)) (X )
B N IRIFIK 1HIT 5K HIT10K

RIS4L 50 1.58+1.09 1204083 0.96+0.73 **
YHHEZL 50 1.56+0.86  1.26+0.8 1.24+0.85

U 1222.0 1195.5 1014.0

P 0.84 0.69 0.12
H: AP ELE P <0.01

2.3.6 WOMACHE 37 7F4)

HAAHWOMACK L4 RIMARITF IR ESK
P=0.047. 5% 510%P=0.11. 1% 510%P=0.001;
STHRZL1 ¥k 55k P=0.03, 5%k 510%kP=1.0, 1k 510
WP=0.047, HIFRRIMATES IR 1RKIOKE £ R

| RERZESEZRSEARMLETREEXTH R IEARTR

(P<0.05) , FAEXMALESR. 1k 10kRERAFH
Gitt#F B (P<0.05) , #BIHRIT HFWOMAC
I ARG AR

M ELE: PIAIRIT RGN A A ok B P=0.78
PR RA L JRIT5SIP=0.83, ¥yriofk  P=0.27,
1 IWOMAGESLIRE AT RIC BR PRI (P>005)
(JLF16)

KIGHABFGITL. 5 100KWOMACE . LA () (X +53)
B N JRIFLR RIS 1BIT10K
R 50 118408  09240.7%  0.76 +0.69%*
ST, 50 1144078 0.9 40.68* 0.9 +0.65%
U 1288.0 1279.0 1105.5
p 0.78 0.83 0.27

W AP ELEE <P < 0.01,4P < 0.05

2.3.7 WOMACHE 7 3E4Y

HHNWOMACHS L4y - B ARIF 1K 55K
P=0.11, 5%k 510k P=0.25. 1% 510%P=0.008; %f
ML 55K P=0.11, 5k 510%P=0.91, 1%k 510K
P=0.13. J{IT FABEHAEIRE5KR. ESRE510KE%E
5 (P>0.05) , HIKES10KGER (P<001) . Hxf
W ER P B ESR (P>0.05) ,

M bbse: MAIRIT LIRS A u i 55 P=0.96,
WA EATTELME; 1(I75P=0.29, J{¥710ik P=0.72 |

BRI EES (P>0.05) , HHWOMACH XL
AT EITTRARETHRA.  (WFK17)
FUTFHARFIEITL 5 100kWOMACH, 7 HLak () (& +5)
B N ALK RITSIK RIT10K

RIS 50 1064093 0644072 0.64+0.69 **
ST 50 1.024£08  0.8+0.78 0.7£0.74

U 1257.5 1110.0 1202.0

P 0.96 0.29 0.72

IE: ANEE =P <0.01

2.3.8 WOMACH {774

PHHWOMACEHFIES: MIBARIT IR G5
P=0.046, 5 510%KP=0.85, 1% 510%KP=0.030; X}
A1 K E55%kP=0.02, 50510%P=0.37, 1%k510
KP=0.12, WRIFRIRBAETKESK. 1K TI10REA
Z5 (P<0.05) , W5KREG10RTZEF LT EX
(P>005) ; FHEXRALLESKEIOR. WRE10K T %
5 (P>0.05) , HfEIXKES KA ER (P<0.05) , ¥
B IIR L VR YT JF WOMACHAT AL A GE 27 8 L.

EELES: BILIRIT LIRS A uii s P=0.17,
PIAHRATELE; 76975k P=0.33, JAIr100K P=0.04,
(P<0.05) , HHIWOMACHF7ik B 2475 9780 A .
FHETXRA, BEGIFERL. (WEL8)



H%EE 20254E12 1 | S+ =1

F18 LR ZIEIFL. 5. 10RWOMACH T HA(SY) (X +9)

B N TR IRITSIK BT 100K
WAL 50 074£078 044£061%  0.42£0.61
S 50 0924072 0.6+0.76* 0.7+0.71

U 1066.5 1126.0 979.0
P 0.17 0.33 0.04y

PE: 2P HAEP <005 5 AL HLRE WP < 0.05

2.3.9 WOMAC b F % .43

AP WOMAC L F A4 RRALIAIT 1R 55K
P=0.36. 5¥kE10%P=0.16. 17k5107kP=0.03; %}
M1k 55%P=0.20, 5k 510%kP=0.47, 1%k 510%
P=0.42, T RIARAEI K E5K. SKE10KEER

(P>0.05) . HAIKSI0KAER (P<0.05) ;5 %
BRALGITIR. S 10RETER (P>0.05) ,
I ANGIT IR WOMAC E F A ER, BAKHEEY

(P<0.05) .

b FIALIAYT IR IS BEAuiy e P=0.83,
ITSUP=0.46, JAITI0KP=0.15, BiHLEA .
BEHIWOMAC b F 40 477 097 4070 B2 F X R4
FHHERL (P>005) . (JL#19)

P19 EREMAEF L 5 100RWOMAC_E R EHEG)) X +9)

B N RITIK RIS BI04
RISAL 50 1184092  1.02+0.82  0.78+0.74*
YHHEZ 50 1.164+0.96  0.92+0.88 0.98 +0.68

U 1279.5 1351.5 1061.0
P 0.83 0.46 0.15
W AP P<0.05

2.3.10 Lysholm P74

2 A Lysholm P54 B4 IY T 1R 551K P=0.33,
S5 510%kP=0.72. 1R 510&P=0.18; X} HEA1K 55K
P=0.06, 5%&510/kP=0.57, 1k E510kP=0.23, &IFE
REAEIR. SKE10REBTES (P>0.05) , Xt
WARERAZSR (P>0.05) , w545 % R4
1897 RLysholmELE R, BRIFE L.

HiEbeds: PIALIAIT LR G M A A ok s P=0.28,
YEIT5Uc. P=0.0002, 847107 P=0.0004, 3iBELysholm
HERBHTRITMABETHRA, ARit¥EX

(P<0.001) , (JL720)

FR20WAREIRIT1 5. 10K Lysholm B LX) X +9)

B N EITIR MBIT5IR BIT10K
BRI 50 1324102 1.10+0.86 1.02+0.77
SHHR4L 50 144+0.64  1.68+0.65 1.56+0.76

U 1103.5 751.5 772.0
P 0.28 0.0002¥ ¥V 0.0004¥ ¥V

e glEki WY WP <0.001
10

2.3.11 3 B P4y
LM AR, P>0.05, $RORALAEE 13 A bl

WA ZRLEIFEL . (WE21)
F21 BB E 3 H BV XL (4)) (X+5)
Hh N ¥4 t Ii
IR 50 2.840.7 114 0.26
XA 50 3.0+0.67
=. iWie

3.0 RAOLIE AR

AW FARIE SR IS0 0T 45 50 . BEEL T BRIk
BREEARAL: Bes PIRER. FHREER. . R,
EEEL PHBERR . XA T B TTR T, Ui
BT BRI R, MOE REER TR YT, SR
FERROL T RERTIMIFG . B M2 117, ) n] B 2 5 dE
RATJRFRANL, 2R P2 PR o PHEE SR M IRZ & X
e, WBAES. ZHES, WREH TEHXT
RFIZBNRGRIE, A IR AT R 18 ) O HE S b 22
S RVETE R LB f o MLHERE MRS, B I
REBRA AR RENELE, AT HEY
Basm, HAEBRHAN: EZRENELE], 6
A aE A PRIEARAR . & A B HEFRIE. B R0 A fi
BRFINE . AL ERIR IR M Th A . 5 PHER SR BCA i F T
PhRE 4 ks AT S AL BRI, DL g Ik
A fEREAE . RN . BRIEEAR" Y, BEEN X
EHR R S B, SR TR ThAE . AR E
FRAIIR” “WEHETS T A R HER N
P, MFERIN R PIRRIGE, LIRS .

3.2 00 P32 MR i AR

T R R AR NG R UG AL A . 18
WA RE B, DIRE I K B SR 3L
B XFPhEAHPEE. BB,
WA, SO AR, )2 M TR 97 &
IR RN FE R 52 e F4 () o i

CEFRRIEY « «FFRREY WHRD: “BER
T, SEE—A—E. ARIUmAEN, RiIME
WZH”, HHZTFEEARELSE. LRBEN
B B CEFREI R LRI IRE
v, $EMEOWAM, B RFERMI, B LI
KA. EANR, PWTARNBHA, T R IER 531
W AR PR (Al . JEHLTE <EFRIIXY HiEgiuiiH T
MWFk: “FH 2w, EfTRm AR, iILHEE
JEATRMAR, XA . "8 e H N fr X
K (B2 . BEREREAH. WKz, =ik
Jutz, %R BETHE GRB) TaEREk, A
AR, Bz, =HAR, AR, #EHE
o MWABGER T EE, RAEHEPAEH, B
A BHEFF 1,
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HE. MBS IRANNG . JRAHERR 2, Jepe 28 itk
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FHAL A FESE ™ A ST BRI, 4060 AT 7 i, AT
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—kE—f —IE— R, WA ME LT AR
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R XA AN T RS ) TIRITKOA,

3.3 PRI PANEAEFFARYE

S P AL L N 2 S WA L LS Ao 2 R A A
B, i ERT R A Y IR G T i 4
R R OR TS B A 0 8 90 SR EL SR L B b K T
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S0 Gl HEEER Ty, SRS . WP T, PR
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IRITHIE R TRELGAAE, I HEMBE ., Bt
i IR B .

755 A A ek T b LA A B A e Ok Y A
AL UKL . BTl BN RIS 4T . BRI
Wik 1, WARTIERN S, INERR R, I
SM B RERE Ze A i AL R, LAY AT i, SRAIETY, B
e AR TR o) R PP S B S 5
DR AR A AL, 3 NS D) o S o 44 Ao 2 4 T T
3L A 5 | B A 2 IE A 57T B4 i BB A o A T 6 48 el
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Z, i amR s, RERAHE. HLE%.
iR R IR, TR R IRILIA . 0alF . R LR A
RZ A WL URE P2 RV A L GUF- 39 ok 15
GBI o di e 15 ORI 5C 1Y J) [ By . T LAAT 2K
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0 R 5 2% Ak 10 J R 5% 1 o T TR DGR MG 45 A i, 3R
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3.4 JEPEASRENERA B LG KOALE LK

H #2165 KOARI A FIALE] i A IR, B A &
Bt 2o A BEAEPRR TOUUE S B . AE M2 45 2 1T
T 8 A8 S 3 ek ) AR O% 1 A IR XL
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JIPFRa ST =43RI S . ARB R B IF 1R
I el Ok S e S R ER v O

3.5 yr R4k bt

K397, ABAWOMACKH AR EIS%, KRFMR
FRHRALA100% , ANTERILGEHFRXL (P>0.05
) {HAELysholmi{ 5 20 S A7 % 88% « X MR 4L S5 AT 8 M
2%, ERALKIHAEL (P<0.05) 35 BI04 7y £
HITKOAST AR T4 B4 . A58 21 76 Lysholmf188%
2 0] GE 58 AL 7E 76 97 S ML 2D B 1k o3« % IR 7
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Ko WOMACTEFZF T R vl GBI WG4 . E— ik
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L B HNGIFKOAYF RS . R ZH (¥t T). X
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e se k. By S SR N Microsoft Excel Hr,
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L ARESN: BITAHRIG 8RR BRI BT %)
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2. B SHEE (MNCV) 8 Bk E. 6
JFARIMNCV SRR BEX R T 0 I s b, R
W2 (MD=4.25, 95% CI (3.85, 4.65), P<0.05) f1J
MR AT IEp 4 (MD=3.53, 95% CI (3.11,
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3. MG FHE (SNCV) 48 BEWE. A
JPALSNCVECHFE B T X 4L, Hor, Erp
# (MD=4.24, 95% CI (3.85, 4.63), P<0.05) [fJ
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4. ZREZWEKIED RE (TCSS) WEaati: RITA
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5. ARIESPr: JENESCHRICR T AR SR, Hrp
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e

Meta2r #7772 filE WA 2 250 38 i PR B8 A7 28036
BHMIEEMEE FEE. ZRE2EIKITED ARG
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i o 3 41 P CN KT 2 PubMed B 1%, K84 20024
F 202348, [H N AMT REFRIIT LRI I 9 E SR
JR95 JE [l #2295 48 (Diabetic Peripheral Neuropathy,
DPN) iy fipLxf k5 (Randomized Controlled
Trials, RCT) k. 30K LU W A0IE . 598
WL B IR R A . IHIRREEE.
FEAE” . “BEHLXT IR MR XTI BEALT, PARCPEE.
(30 VNN N N D7 i E S AT | P 3T
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KA A TR

1.2 SCHRAN N FNHEER bR
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{07 I VS S IE s DPN A RCT SR - BH g
PR BEOLE: . WA R AL R K T 20024 522023
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(2) Tt

of HAZHL 55 36 97 LY DA TR e 24 sl T e 8 % %
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M7 CRITREA PR s X HRALTEETHNGETT
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T AR A0 <



e
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FEOT T+ AL F A R 3 BE B X5 A B A
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Effects Model) k. fefa, XH0NEI SOk T B #6 2}
A3 HT 53T SCHR AL 777 8 A e P A 16

28R
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TR ) SCRRAS R AR FF 08B R AH K 3Lk o 28 B 132
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B R 993 J FEL b 2299 28 80% . AEBBALXY S0 205 . B9
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Givh AR . DA SEHL N 175 SCHERS 942 S0k
FHEBR 495 T AT SCHR o 17 B 18] 332 SR v B “ TR T O ik
Ja . HEBR: WA (WA S RIT A FoEHRGIr 54
B OSBRI AR . A RGO, SLHE%E
PREFEEISES , SCRe ok A By 1100, JESAN T A
(ZFWA) 275, Al 1 HR I Bl 24 sl i 5 B 5 K 8
B, SERI20200

11 B ) 3 SR P B A TR L HEBR TR R AT %L
FRPR354 . BhZ HAMBIFIRIRS VR, 1RIT bR A W ol
290 . WITTRAREIE B Z 245 . )5 A0 N 634 STk
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AN 63R ST P . FE5401 Gl R 5 Al [l P 28 i 28
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2.3 SCHRTT ¥ ORER

XA 635 S ik 4% i Cochrane iF4fr F- M1} 5.0.142 {1t
0 fhd o XUB: DA™ 26 . REAT 7 B2 BOREVER Y, 4
675 T : BB 5 A e 43 BERE L X A 2k 5 A
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2.3.1 BHUFH A
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Z:i;‘!ﬁ- Eas%]jﬁmi (FPJE) fﬁﬁmﬁ [)l'l_,Z]O ;:;20.2:; 5 A4S 11 4% 1 0.39 10.12,1.22) —_—
232 )RR Em a0 Mo 1 38 de dednse s —
= £ 2016 16 25 12 2% 10X 1.9310.62,5.98 i
. . T . EXm 2021 B 82 1T 5T 16X 2811.26,6.24] —
GIR STk, T SCHRICARSMALKAR (L2 = IEEEE BIS =
233 Bk Fa% w018 B G 6 W i isskensen S
m?: 1 10 & 16 Al ::::::,::g -
G, MAIECRICRERFMIAA B 3R % E EE =
s i . HAE 2013 24 33 11 33 07X 533[1.86,1530) _—
BT, WE . GRSk, HFIRmIcg  BmE 2 R e isniaem —
ST (2], R, HEAEE BRUE 00
WIVE 2008 9 26 6 26 0 1760052597 o —
234 FSERHIHR g5 i GPE s
G, SORICMmECESER, Finite B § 1§ AR y A
BRI . JERTRSCRINIDN RS A AR, Sk BB B 8 53 IR e =
D P AL A5 B % . B BB 2], :-.:'%}: :; E i :‘E E?‘: I?ﬁ:ﬂ%;ﬁ e
235 BEEEPERAETFT 2SR b v @ ®m » 7 oam  1oemsezon 4
N - e n WE 2014 s 12 51 16X 247105578 —
G3ECHR . ECRDMERMEMETALR B 5 5§ AR =
I [E2]. 0 2012 Bosou & An 225 10.99, 5.09] ]
RS R R R R
236 Jth it = 1833 E s =
CIRICHR, AR MBS, SO B B i % X oeesia =
- & 2017 030 10 30 08K 4000137, 11.70] [——
45 U (L2 Ser 22 §E EAhead = .
REE 2020 8 42 16 42 1% 3.250133.7.95 ——
Ran 1007 ok 3% o nhamaaa [—
Random sequence generation (selection blas) _:. g::: :: ;: ’: ; :g :::ﬁ:m :_E
Aluuumcmamulselemmbm)ll : Egﬁ i‘.: E E § iE iiiﬁ?sa S B
Blinding of participants and personnel (perf bias) ¢ 2015 30 70 35 70 33X 1350068 267 1 ey
oo oot | | E=  EB %P E Hinm ==
reompes come v weron v [ | @Er B § 4 8 3E iessiw =
Selective reporting (reporting blas) | ] Toul ! 12802 e "
Other bias (I Yo it e 2= 1356 0 < oo00on.
ox :;, 50% 75%  100% :on.l os%Cn Sise 3568 - 3495 100.0% 2.31 [2.08, 2.58] L]
| [0 tow rsk of bias [ unclear risk of blas [ igh risk of bias | ey C = 9138, df = 800 = 0181 = 128 dees o1 i
Test for suboroup dfierences: O = 0.94, ¢f = 1 (F = 0.33), F = 0%

P2 i o JRUBE Al 45 2R (RA45)

2.4 25 JSiRRR T

241 R

KON 635 SCHR I “ TR @A . B AR AR
PEAT AN L . MG TSR x2=91.39, df=80
(P=0.18), 12=12%, PI1><50%, P>0.01, ZIipFsci
SRR N, Al B s R BRI BE AT BT . A
WG9 OR=2.31, 95% CI (2.08, 2.58), Z=15.17,
P<0.00001, FEHkE PSS I PR LD . 45
IR WRIT AL A R R AR W BAR T A
HHAL X (P<0.05) R3],

ara Ll Odds Ratie Odds Ratio
or Events Total Events Total Weight M-, Fized, 95% CI M- M, Fixed. 95% CI
S
TE® 2018 3 45 18 4% 13X 332[1.39, 7.1
REF 2018 w0 4 40 05N 5.00 [2.70, 30.02) S ——
A 2016 LER 37 LI 233085, 6.0 —
BT 2014 4 38 0 37 01% 9.78[0.51, 18843 -+
A 018 4 50 0 50 0N 977051, 186.52) —_—
5 2014 L 0 30 0% 23.04 [1.26,420.37] —_—
St 2016 1M 100 10 100 1.9%  2.1100.9), 481 t—
SEN 2018 1 M 0 3% 0N 318013, 80.76) ————
MW 2016 . 20 120 0I% 475 0.48, 4651 ———
i 2015 o W L] Mot estimable
BE 2014 0 s 7051 13N 1531053, 4.40 -T—
ERW 2018 0 45 0 45 ot ertmable
EIW 2020 5 60 O 60 0.1% 1199 0.6, 221.86) o L —
EE 2018 M o 3 78 daox 1.81 10.93, 3.45] e
oW 2015 [ | 5 W L 0.08 10.00, 1.4)] ——te
ERE 2011 5 30 230 04X 2801050, 15.73) N
EER 2007 4 M 0 30 0N 1036 |0.53, 201.45] -
B 2015 » 70 17 70 & 1.73 10.83, 3.61 t—
REE 2016 6 3 1033 0% 7110081, 62.79] +—
Lol 7 M 330 05X 2741063, 11.82) -1
mE 2013 4 3 1 30 02K 446047, 4251 —1
Subtotal (95% CO 909 910 148% 262 [1.99, 346 *
Toml evenn. 06 101
Hewrogenely: Ch* = 20,50, df = 18 = 0.31); F = 128
Test for overall effect Z = 6.8 (F < 0.00001)

B3 R (ki)
14

3 AR (RARE) 2k

2.4.2 IE ML G FEMNCV

L IE#%

N SCHR P — AT 435 TR BF 9 7 IEP R & Y
MNCV., Hofr, 2755 Sk 9 40 FH B PE 25 A5l . 8
V2G4 TR B b A T R R . R BERE SOk 4>
i St S BR Fmetasp i, fiJa xR AR16
B SCHRPEAT IE P BB MNCV I 07 5 et 45 31 4%
W 2=2578, df=15 (P=0.04), 1’=42%, [H 12<50%,
P>0.01, 2 IR 500 S PE 48 /0N, LAl FH B 5 2
BRI AT 0T MR 455 MD=3.53, 95%ClI
(3.11,3.96), Z=16.27, P<0.00001, 2k &} LGS
M P LM AN GREIR: BIFAIE P R &
MNCVH BAE T XA, HHALITFEL  (P<0.05)
[LIE4]
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ama Ll ] Mean Difference Mean Difference
Study or Mean SO Total Meam SO Total Weight IV, Flaed, 95% CI v, Fived, 95% C1
LI HN- v (WM
£ 2016 5389 973 15 4512 828 25 0 u 477 10.24,5.78] ——
W 2021 S50 526 5 4BA1 A n 491 (297,685 —
42016 4382 426 36 4163 427 uu 218 10.22, 4.16] —_
AW 2018 4RI 226 51 4511 104 n 1538 291 (2.06, 3. -
am 2013 24 223 30 4267 362 30 2EX 387 (2.05,5.08) —
Subtotal (95% €D 195 195 433% 320 [2.56. 3.85] +
Hemrogenely: O = 504, df = 4 (P = 0201 F = 21N
Teest for owerall efiect 2 = 9.71 (F < 0.00001)
322 M. alunfm LY
= 2017 523 42 30 465 43 30 19X 600[3.85, 815 —
R 1020 nl 3112 M 48) un 30 TAN 450 (294, 6.0 e
A 2011 12 427 36 20N 555 (156, 8.54] A——
SEW 2019 -lbll 183 34 444l : T35 154X 2920183, 4.01) -
FAA 1016 S046 628 41 4679 582 40 26X 367(1.00,631) R
HE 2014 419 61 51 38 7 51 ZEN 2900035, 545] —
w0y SE1) 577 M 401 508 39 JAN T2 4T, 85)) ——
Eaiy 2013 5269 458 40 45.17 61 40 3% 3.52[1.16, 5.88] —
BEE 2010 4196 562 A2 3802 361 42 44X 394 [152,596 —
R 2022 4305 373 A0 4L27 462 40 AN 178 [0.94, 462 _—
N 2015 514 53 70 486 45 70 63X 2800111445 -—
Subtotal (¥5% €O Ll 453 67X B79(122,435) +
HemrogeneRy: O = 18.98, df = 10 (F = 0.04); F = 47%
Test for werall effect 2= 13.12 (P < 0.00001)
Total (95% €O 648 648 1000% 153 [L11, 3.96] | +
Hemrogeneiy: O = 1578, of = 15 (F = 0.04); F = 42% S 31
Test for overall effect 2 = 16.27 (F < 0.00001) MEEmE WiaTE
Test for subgrove dfferences: O = 177, ¢ = 1 (P = 0.10, P = 43458

P4 IEHPZEMNCY (FRARIE)

2. S22

a4 N\ SCHR P — L AT 495 SCHR BT 98 7 ME S Bh 22
MNCV, Hoor, 325 SClk A B4 PE 25 A5 )« sl fdi 1 7
ik BOP BB IT 0 AR L PR BERE W SR 4
B i) 5 0 . A S BR T metafp by, S e xR R17
B SCHR A7 ME S LR MNCV ) 07« 5 P48 it
ZEL: ¢=2141, df=16(P=0.16), ’=25%, PHI2<50%
P>0.01, 4 TR S AR PE B AN . B A6 18 5 2 B
ﬁ?ﬂﬁﬁﬁ}ﬁo B MG R: MD=4.25, 95%CI
(3.85,4.65), Z=20.91, P<0.00001, 7§HkEJ2EH4E
tHﬂ&-F%B‘JEJZJQ LR IR RIFALME SR 2
MNCVE] BB F X A, I HA %28 L (P<0.05)

5],

Mean Difference Mean Difference
v, Fined, 95% C1 v, Fined, 95% C1
1 013 ars 31 M 418 13 6 125N 370 M5, 682
EEW 021 5383 527 52 4m78 s 568  5.05 (.27, 6.
1IN 013 4458 4 N 415 AT N 5PN MOA AT —t—
Ea 2016 461 A4S M6 424B 481 M MM M7I[162 582 —
BT 008 7 774 TH A6} 7E  TH 17N S84 a1, 827 —
AW 1018 4758 A1 52 Adme 32 1238 75 (163, 408 -
mm 01l AT 404 l. arer !-ll 30 40% 3911852 550 ——
Subtotal (5% £ FIS 460N 447 (188, 5.06] *
Hemrogeneky: OF = 1139, a-w-mv-au
Tt for oweral effect Z = 14.92 (F < 0.00001)
BAZ [HN+ SEMBTA BRI v (B8]
B 01T 478 47 M als 43 0 AN 530D02, 758 —
w00 4423 2921 M0 a0a ml 3 7aN  BAD[RDN, 50N —
X 2011 758 4 36 3308 485 36 % 450239, 661) e
SR 1006 483 38 100 4M3 4 100 136N 5.00 D92, 608 -
WA 2016 4B} 41 4336 576 a0 333 101, .68 -
-Em T 4598 515 39 4316 508 39 AN 2821055, 5.0 ———
EAW 1013 H0I1 S48 40 4520 46T 40 BIN agR[TS, 721 ——
w020 4351 529 42 4018 316 42 4NN 333 [La7, 58] —
W 0 4476 408 40 4154 466 A0 SN 21N, 53N S —
o 2013 a4 n 416 38 70 SN BIO[101,458) —
Swhtotal (95% €O 467 540N 406 [152,460] +
Haewroge ey O = Oﬂ.d-’v-im PN
Tiest for ewpral efiecr 2 = 1488 (P < 0.00001)
Total (95% €O 84 THI 1000% 425 (185, 465) +

Hemrogeaeky: OF = 2141, & = 16 0 = 0.16); F = 258
Test for gwpral efiecr £ = 2091 (P < 0.00001)
Teest bor subgrovs dfferences: O = 1.02, & = 1 = 0310, P = 165
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243 BACMZL S E SNCV

L IEH #h4

ANSCHR P — AT 4250 SCRRBF 9 T IER # A
SNCV., o, 265 STk 2 W41k P25 Al 5%
VU2 HE IR b Al B o7 i R K . PR BE S W SR 2>
Wit etk . e SIER Fmetasp b7, S Ja X RAR16
i SCHRBEAT IE R R HISNCV 28 o 5 PR 1 45
B x2=20.24, df=15(P=0.16), 1?=26%., HI2<50%
L P>0.01, &IURFCHY RN, B0 I s R
L‘Z*ﬁﬂi&ﬁ"fr}ﬁ‘ro SRR PR MD=4.24, 95%CI
(3.85,4.63), Z=21.22, P<0.00001, ZEhkPEd 2 Ip4E

Z | EFmetaf i3 Hl R 1% B B #H 2% EAETTIEN

HAAE PR AR SRER: WBIFAIE P AR

SNCVH] RAL T XA, I HAGH 8  (P<0.05)
DL 6]

Mean Difference Mean Difference
m S0 Total Mean SO Total Weight IV, Fined, 95% CI IV, Fined, 95% C1
E 8.1
R 2021 4426 318 52 354} I8 52 10N 483 361, 6.05 _—
A 2013 4519 43 1) 38N 42 M AN 5.83 [3.80, 7.86] i
2016 4452 418 36 4158 428 M ASN 2.54 10.56, 4.92] amany
T 018 5178 84 MM A M l.ﬂ 741 A7, 10.5] ——
N 018 4837 396 52 4437 386 3.95 [2.43, 5471 -
WE 2016 417 44 3} 381 44 1) 1.« 3.60 148, 5.72] —
m 013 4167 581 M 3624 34 1.7 5.53 [2.54, 8.5 T
brotal 315 314 304X 58 [3.88. 5.28]

OV = 0,69, df = § (P = 0.14); F = JOX

31 for overall effect Z = 12.85 (F < 0.00001)
L2 (M« SEMBTE- AR v (AR
R 2020 4773 1586 30 44 2586 30 SN 373 R4l —
X 2011 5035 624 36 445 624 36 LEN 573 [287.8.6)] S—
EW 2018 4515 TB4 34 4201 284 35 AN 3.04 [1.70, 4.38] —
A 2016 4691 50@ 41 4287 302 40 AW 4.04 [1.85.6.23] —
B 015 4823 197 B0 4d4s 287 77 17N ATE[N85,5.71) -
= 2014 431 63 51 382 63 51 TGN 390145635 -
mnr 4755 487 M 4L 487 M LN 4.24 [2.0), 6.45] —
W 022 4732 22} 40 4252 223 A0 180N A4 [3.42, 538 o
#2015 489 46 T0O 461 46 0 EEN 280128, 4.32 N
btotal (95% CO) a2l 418 BAEX 408 [1.61.4.55] ‘
ropenety. O = 9.2, df = 8 (F = 0,321 F = 138
ot for pwprall efiecr 2= 16.9) (F < 0.00001)
nal (95% 0 732 100.0% 424 (385, 453) "
teropenety: O = 20.24, at-mr-auw 265 g 7 =
ot for owerall effect £ = 21.22 (F < 0.00001) wEnEL wFane
51 for subgroup diferences: O = 133, df = 1 (P = 0.25), P = 25.08

6 IEHRHZSNCY (FRpkIE)

2. RIS

49N SR Hh— S A7 415 ORI S8 T M A4 B 2
SNCV, o, 257 SCiik B4 7 410 6 75 26 7R )
ST Z TR B T VR TR . R BE R SR
BT AL, DS BR FmecahB7, dik R 4 B4
16K SR AT HE A ISNCV I BT o SRPESE 45
Bl x?=26.94, df=15(P=0.03), 1’=44%, [K12<50%,
P>0.01, 4B 9C M S A M 8 As . B 6 I 181 5 %4
RO HE AT AT o RAPERCR 45 MD=3.77, 95%
Cl (344, 4.10), Z=2222, P<0.00001, FEHKIE 28I
BB R R4 . SRER: BITAME MY
SNCVHI A% F X RAL, 3 HA B2 X (P < 0.05)
L)

Mean Difference Mean Difference

ara HEa
dy or m! Mean  SD Total  Mean SO Total Welght IV, Fixed, 95% C1 IV, Flxed, 95% 1
1 * i
o 4402 421 ST IS A1 ST AN 462002622 -
12018 385 22 40 353 15 40 163N 420 [3.37,5.08 -
12013 4827 284 31 4443 321 31 48N 384 233,535 —
= 2018 5111 601 45 4RI 613 45 LEN  2.08 048, 5.50 —
12016 4571 412 36 42 468 36 27% 3.710167,575] —
018 4944 924 7D 426 BID TR 1SN 7.08 43D, 983 T
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The efficacy of integrative medicine in the
treatment of essential hypertension:
a meta-analysis

Alena Qi Ye Tay, Kye Siong Leong, Kia Seng Goh, Yan Zhao
Nanyang Technological University

BE
Ba9:

AT & TEVFAY P8 25 45 G 1R 9T I3 1k 3 I 1)
IRIT R o

Bk

A RMKIEPRISMA-PIREMITE, REMWRK
200248 5202245 [ % 4 145 49 AR M 9 B AL
X B o R H Cochraned fr KK 3% i T 2 X
PN HET R ETE, fliflReview Manager 5.4.1
B AP frMetady o [F B, 12 Apriori RERELEL /)
BT Ab 75 WA, A R R L FE AR A% O v 2 R 45

GER:

S NI2TBEGE . B 29261 B o Metas} by
g RE/R, PHELSIRITHAESEITR T LT
E{@;‘ﬁﬁ"éﬂ [RR=1.15, 95% CI (1.10, 1.20), p<0.00001],
FP T 2 45 A 0A 9T 4L 7E & R W 45 K S [IMD=-10.96,
95% Cl (-15.44, -6.47), p<0.00001], #ZREF5kENKFE
[MD= -6.11, 95% CI (-8.18, -4.04), p<0.00001] 2z EE
P4y T [RR= 1.26, 95% CI (1.20,1.33), p<0.00001]
T HERITH. A MEMITSERER, HEH
LR B AZ O T 2 AR R R . KRR AR AL A

g

rh P [ 45 A YR 9T 7 IR AR IR P2 22 fif D 1k v 1L R
HlGRIER B —EIr 8. (ERTHNIR TR
WA, VTR R A B R AL
W DLtk — 2 3 i BT RL

gl PRESES: RARMERIME: Meta 5347
Bls T 25 A

ABSTRACT

Objective: We aim to evaluate the efficacy
of integrating Chinese and modern medicine
in the management of essential hypertension.

Methods: Five electronic databases were systematically
searched for eligible randomised clinical trials from 2002
to 2022, according to PRISMA-P terminologies. Quality

assessment for the included studies was assessed using

the criteria from Cochrane Risk of Bias guidelines. Meta-
analysis was conducted in the Review Manager 5.4.1
software. The apriori-association algorithm was used
to characterise prescription regularities and elucidate
the core herbal network for essential hypertension.
of 32 studies

comprising 2926 patients. Meta-analysis revealed the

Results: Our search yielded a total
integrative intervention group presents higher overall
efficacy than that of the conventional treatment group
[RR=1.15,95%CI (1.10,1.20), p<0.00001]. The intervention
group experienced better therapeutic outcomes in
terms of endpoint systolic [MD= -10.96, 95% CI (-15.44,
-6.47), p<0.00001] and diastolic [MD= -6.11, 95% CI
(-8.18, -4.04), p<0.00001] blood pressures, as well as
TCM syndrome scores [RR= 1.26, 95% CI (1.20,1.33),
p<0.00001].
network for hypertension to be Achyranthes bidentate

We also characterised the core herbal

(Niuxi), Gastrodia elata (Tianma), Uncaria rhynchophylla
(Duzhong).

Conclusion: We suggest that integrative medicine might

(Gouteng), and Eucommia ulmoides
be effective in lowering blood pressure and alleviating

symptoms for patients with essential hypertension.
Nonetheless, the evidence remains weak due to unclear
methodological quality of the included studies. Well-
designed and long-term clinical trials are required to
further warrant its use.

Keywords — Chinese medicine; Essential hypertension;
Integrative medicine; Meta-analysis; Cote prescription

analysis.

1. INTRODUCTION

Hypertension has been one of the major modifiable risk
factors for cardiovascular disease and all-cause mortality,
affecting more than 1.3 billion people globally (Mills et
al., 2020). The condition has long been regarded as “the
silent killer” due to its asymptomatic nature, with 46% of
adults unaware that they possess the condition, and only 1
in 5 adults (WHO, 2021) with hypertension have it under
control. Existing conventional treatment methods include
lifestyle modifications and drug intervention, including
diuretics, Angiotensin Il receptor blocker, channel blockers
(Nguyen et al., 2010). However, only 25% of patients
achieve their blood pressure reduction goal (MacMahon
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et al., 2008; Sarafidis & Bakris, 2008). Thus, we require
alternative treatment methods which can better control
blood pressure.

Traditional Chinese Medicine (TCM) is an alternative
medicine that has been around for thousands of years.
There has been a wide array of TCM treatments used to
alleviate high blood pressure, most commonly Chinese
herbal medicine, acupuncture, taichi and more (Health,
2019). To date, there has been limited meta-analysis done
to investigate the efficacy of integrative medicine on the
common syndrome type of hypertension: Hyperactivity
of Liver Yang. Together with the rising demand for
more effective therapies to treat hypertension, there
is a need to investigate the efficacy of the integration
of Chinese and modern medicine on hypertension. We
aim to systematically evaluate the efficacy and safety of
TCM combined with modern medicine in the treatment
of essential hypertension. Additionally, by integrating
machine learning and data mining approaches (Poon &
Poon, 2014), this study aims to provide critical insights
on prescription regularities and elucidate the core herbal
network for essential hypertension.

2. METHODS

This meta-analysis was modelled after the guidelines
of the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA 2020 Statement) (Page et al.,
2021).

2.1 Search strategy

Relevant studies from 2002 to 2022 were being
sourced from the following five databases: Cochrane
Library (Cochrane Central Register of Controlled Trials),
PubMed, EMBASE, Web of Science and CNKI (China
There
language restriction applied. The search strategy used was
(“integrat*” OR “combin*”) AND (“Traditional Chinese
medicine” OR “Chinese medicine” OR “herbal decoction™)
AND (“hypertension” OR “high blood pressure” OR
“clevated blood pressure”) AND (“randomized controlled

National Knowledge Infrastructure). was no

trial” OR “randomized clinical trial” OR “randomized”

OR “randomised”). Additionally, the reference list of

identified papers were manually screened.

2.2 Selection of studies

The selection of articles was in strict accordance with
the set of inclusion and exclusion criteria.

2.2.1 Inclusion criteria:

(@) published randomised clinical trial (RCTs), regardless
of blinding;

(b) patients who are diagnosed with primary/essential
hypertension according to the WHO-International
Society of Hypertension definitions (Unger et al., 2020)
- systolic blood pressure (SBP) = 140mmHg and
diastolic blood pressure (DBP) = 90mmHag;
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(CG) used conventional anti-

hypertensive drugs;

(c) control group

(d) experimental group (EG) applied TCM treatment
inclusive of herbal decoction, herbal powder, granules,
and patented Chinese medicine alongside conventional
anti-hypertensives;

(e) studies which used a comprehensive set of outcome
measures such as overall efficacy, endpoint blood
pressure, TCM syndrome and symptom diff erentiation
scores (TCM-SSD);

() patients with the specific TCM syndrome type -
Hyperactivity of the Liver Yang.

2.2.2 Exclusion criteria:

(a) animal studies;

(b) non-RCTs such as single case reports and conference
proceedings;

(¢) studies with missing data and incomplete outcome
measures;

(d) studies which used single herb extract and parenteral
admission of herbs;

(¢) other TCM
moxibustion, needle-knife therapy, tuina, and any

interventions such as acupuncture,

other modalities not mentioned in the inclusion
criteria;
(f) studies with patients having other disease

complications such as arrhythmia, kidney failure, HIV,

AIDS, liver damage, obesity, and hyperlipidaemia;

(g) studies with patients being diagnosed with secondary
hypertension, gestational hypertension, and isolated
systolic hypertension.

Duplicate publications were removed using EndNote
and manual elimination. Titles and abstracts of the
articles were subsequently being screened according to
the aforementioned eligibility criteria. Articles that did
not meet the criteria were being excluded. The remaining
candidate studies underwent full-text screening which
further eliminated unsuitable studies.

2.3 Data extraction

The data extracted from the final full texts included
basic information (author, publication year), as well as
participants’ demographic details (sample size, gender,
average age), disease duration, TCM and modern medicine
diagnostic criteria guideline, intervention for control and
experimental group, outcome measure data (includes
overall efficacy, endpoint blood pressure and TCM-SSD
score), duration of intervention and follow-up duration.

2.4 Risk of bias assessment

Cochrane Collaboration Risk of Bias Tool (Higgins et
al., 2019) was being used in this study to assess the risk
of bias of individual studies included in our review. With
close accordance to the Cochrane Handbook criteria,
we graded studies with low, unclear, and high risk of
bias by assessing 6 main criteria: Sequence generation
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(selection bias), Allocation concealment (selection bias),
Blinding of participants personnel and outcome assessors
(performance and detection bias), Incomplete outcome
data, Selective outcome reporting and other sources of
bias.

2.5 Meta-analysis

Cochrane’s Review Manager 5.4.1 software was used
for the meta-analysis for primary and secondary outcome
measures. Dichotomous data was presented as relative
risk ratio (RR) with 95% confidence interval (CI) while
continuous data was presented as mean diff erence (MD)
with 95% CIl. Heterogeneity of the included trials were
being examined with the Higgins I2 statistics (Cohen,
2013). A random-eff ects model was adopted if 12 > 50% or
Chi2 p < 0.1; otherwise, a fixed-eff ect model was applied.
We used the overall efficacy, endpoint SBP and endpoint
DBP as the primary outcome measures for the meta-
analysis. The TCM-SSD score was used as the secondary
outcome measure.

2.6 Sensitivity Analysis

Sensitivity analysis was conducted in R Studio 4.1.1
using “meta” and “metafor” packages (Schwarzer, 2007;
Viechtbauer & Viechtbauer, 2015). Publication bias
(Rothstein etal., 2005) was evaluated for small study eff ects
with funnel plots (Borenstein et al., 2021). Thereafter, the
Egger’s regression test (Egger et al., 1997) was used to
quantitatively assess for asymmetry in the funnel plot.

2.7 Core prescription analysis

Data was being processed in R-Studio Version 4.1.1
with the tidyverse, arules and arulesViz packages (Hahsler
et al., 2022). The herbs used in each study was being read
as a transaction in R and the relative frequency plot for
the distribution of herbs was being generated. The apriori
association-based algorithm (Borgelt & Kruse, 2002) was
used to clucidate the core herbal prescription network in
the treatment of essential hypertension. The application of
association rule analysis can help identify the relationship
between herb pairs (Shang et al., 2017). Each herb is
treated as an itemset and an association rule means a pair
X — Y, where X and Y are diff erent herbs in our data. The
support for rule X — Y is the frequency with which the X
and Y pair appears together, while the confidence is the
probability of Y given the occurrence of X. The strength of
herb pairs can be derived by the lift value. We deciphered
the optimum support degree and confidence level to be
60% and 95% respectively.

3. RESULTS

3.1 Summary of results

The initial databases and cross-referencing search
vielded a total of 1049 candidate studies, of which a full text
review was performed for 313 of the studies. Eventually, 32
studies met the inclusion and exclusion criteria and were

| Integrative Treatment of Hypertension Meta Analysis

being included in our meta-analysis (Figure 1).

Identification of studies via databases and registers

Records identified from Records removed before

database searching: screening: (n=109)
(n=1049) Duplicates (n=80)
CNKI (n=475) Other reasons (n=29)

Cochrane Library (n=219)
PubMed (n=122)
Embase (n=162)

Web of Science (n=71)

1

Records screened for titles
and abstract (n=940)

I

Reports sought for
retrieval (n=313)

:

Reports assessed for
eligibility (n=313)

——»| Records excluded (n=627)

» | Reports not retrieved:
(n=0)

Reports excluded: (n=281)
Study design (n=49)

Intervention eligibility
1 (n=56)
Participants’ characteristics
Studies included in meta- ey
analysis (n=32) Outcome assessed (n=38)
Others (n=50)

Figure 1. PRISMA flowchart of literature search and
trials selection.

3.2 Characteristics of included studies

The final 32 studies compare between control group
versus intervention group. The 32 studies consist of 2926
participants in total, with the average sample size being
91.4 per study. Most studies reported the guidelines used
for modern medicine and TCM diagnosis for hypertension,
however, 8studies did not report TCM diagnostic guidelines,
and 6 studies did not state modern medicine diagnostic
criteria. We were unable to track down the diagnostic
guidelines used by 1 study. The duration of intervention
ranges between 2 weeks to 6 months. All studies did not
mention follow-up procedures except for 1 study which
reported a 6-month follow-up. The full summary of study
characteristics is presented in Table 1.
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Table 1. Characteristics of the included studies.

Author, Year Average age (Years) Average discase Sample size  Gender Intervention Duration of Follow up
duration (Years) distribution intervention
(M/F)
EG CcG EG CcG Total EGCG EG CG
Lee, 2018 54.5126.22 53.5626.29 6.81£1.35 6.52:1.41 100 50 50 54/46 AM + Tianma G g D AM 4 wecks No
Wang, 2008 56, 62102 57.449.57  4.63£2.07 4514197 70 36 34 3535 MET+ Tianma Gowteng Decoction + Zhi Bai MET 3 months No
Dihuang Pills
Gu, 2015 51964 50.1£7.2 6.3x22 1.2+1.7 60 30 30 3426 AM+ Modified Qiju Dihuang Decoction AM 4 weeks No
Wang & Huang, 2016 71.8£53  70.8+5.1 39£1.3  3.5:0.0 R0 40 40 46/34 INN+ Modified Tianma Gouteng Decoction  INN 4 weeks No
Chen, 2008 56-4£89  56-3£8-6 10:6£8-9  10-6£9-7 100 50 50 63/37 CPT + Tianma Gouteng Decoction CPT 6 wecks No
Zhang, 2010 55 56 NR NR 105 55 50 66/39 NF+EN+ Qingnao Jiangya Decoction NF+EN 4 wecks No
Zeng & Yang, 2015 595220 60.0£2.5 8123 83221 76 38 38 4135 FE +NE + CPT + Self-created Decoction FE+NE+CPT 30 days No
Cai, 2006 5926421 57.0£5.13 785£263 B12+256 86 43 43 4838 FE + MET + Self-created Ziyin Pinggan FE+MET 28 days No
Huoxue Decoction
Zhou, 2009 473235 46.7+3.9 7.3:28  6.9+2.1 76 38 38 40036 NF + Qige Tianma Gouteng Decoction NF 12wecks  No
Zhi & Yang, 2014 64,6533 65228 5.0:2.7 4629 60 30 30 27/33 NT + CPT + Jiangya Decoction NT+CPT 60 days No
Zhou & Zhang, 2011 =60 =60 11030 11030 72 36 36 4428 CPT + Modified Tianma Gouteng Decoction CPT 4 weeks No
Geng et al., 2011 52,5435 522436 42416 4.0£1.5 140 70 70 91/49 EN + NT + Niuhuang Jiangya Capsule EN+NT 4 wecks No
Wei, 2013 481079 501081 lio?7 2109 45 23 22 25/0 NF + Jiangya Qingxin Decoction NF 2 weeks No
Ning, 2014 §9.2£7,53 590639 930311 10.6£292 78 40 38 39739 AM + Zhen Jian Granule AM 28 days No
Kong, 2013 53.325.0 52.7=4.8 B .57%2 46 8.28£252 126 63 63 76/50 NF + Tianma Gouteng Decoction NF 21 days No
Yu, 2015 62.7£7.3  62.7£7.3 5.7£2.1 5.7£2.1 124 62 62 68/56 CTP + Tianma Gowteng Decoction CPT 30 days No
Ye, 2016 59.3£38 555431 7.3£29 6.9+23 120 60 60 63/57 NF + EN + Huangjing Sicao Decoction NF+EN 4 weeks No
Zhu, 2017 554489 56.3:8.6 10.6£9.7  10.7489 100 50 50 60/40 CPT + Tianma Gouteng Decoction CPT 6 weeks No
Ji, 2007 w65 301064 0251020 0251022 60 30 30 38722 Conventional drugs + TCM Decoction Conventional 2 weeks No
drugs
Guo, 2008 62.7 613 56 56 75 41 34 4035 NF + Pinggan Qianyang Decoction NF 4 weeks No
Zhang & Liu, 2008 w78 401076 8.1 1.6 86 43 43 4541 CTP + TCM Decoction CPT 8 weeks No
Sun, 2014 421064 401062 NR NR 96 48 48 6135 Conventional drugs + Modified Tianma Conventional 20 days No
Gouteng Decoction drugs
Fu, 2016 544389 S553:86 106587 106589 200 10010095105 CTP + Tianma Gouteng Decoction CPT Gweeks  No
Zhang, 2017 62.5£9.15 61.8+8.62 NR NR 80 40 40 5624 AM + Tianma Gowteng Decoction AM 4 weeks No
Hu, 2014 58,8550  56.8+6.0 10,6552 99263 60 30 30 35725 FE + Tianma Yanggan Jiangzhi Decoction FE 30 days Yes, 6 months
Liu et al., 2014 58,4465 57.3£6.3 8.243.1 7.6£2.7 127 63 64 T4/53 CPT + Tianma Gouteng Granules CPT 8 weeks No
Yong Cheng Shi, 2012 52,435 523436 4116  40£15 70 35 35 46124 EN + Jiangya Qingnao Decoction EN 1 month No
Song, 2016 62,896 63.2+98 8.6:4.2 8.7243 72 36 36 42730 AM + Modified Qiju Dihuang Pills AM 4 weeks No
Guo et al,, 2011 57.1=12.1 58.1£11.2  5.0321.67 4.95£1.71 60 30 30 40120 BZ +G 12 Jueming Decoction BZ 8 wecks No
Hua & Yang, 2016 54.4£2,67 533307 NR NR 166 83 83 86/80 EN + Tianma G e D EN 4 wecks No
Hou, 2011 56,2938 7.62£3,28 70 35 35 42128 AM + Pinggan Jiangya Decoction AM 4 wecks No
Wang et al,, 2016 54.2£125 5352124 T48£259 763271 B6 42 44 5313 AM + Pinggan Qianyang Decoction AM 6months  No

Motes: NR = Not Reported, AM = Al'nlodipiuc. BZ = Benazepril, CPT = Captopril, EN = Enalapril. FE = Felodipine, MET = Metoprolol, NE = Nimodipine, NF = Nifedipine, NT = Nitrendipine

3.3 Methodological assessment — Risk of Bias

Overall, 8 studies were “low risk”, 20 studies of “unclear
risk” and 4 studies of “high risk” (Figure 2). Generally, the
studies did not fare well under these criteria: Sequence
generation, allocation concealment, blinding, and
incomplete outcome data. 22 studies lack declaration on

random sequence generation. All studies did not provide

Random sequence generation (selection bias) [N

Allocation concealment (selection bias) [

Blinding (performance bias and detection bias): Participants, personnel and outcome assessors I
Incomplete outcome data (attrition bias): All outcomes [N

details for allocation concealment. In fact, only one study
reported the use of double blinding (Zhang, 2017). 3 studies
were labelled “high risk” due to incomplete outcome data.
Only 1 study reported a 6 month follow up (Hu, 2014). No
protocols were provided to investigate selective reporting.
There were also no other sources of bias found except for
1 study (Lee, 2018).

Selective reporting (reporting bias) [

Other bias [

0%  25% 50% 75% 100%

Figure 2. Risk of bias assessment summary of the 32 included studies
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@ Hign risk of bias J

Cail SM, 2006
Chen XJ, 2008
FuMJ, 2016
Geng XX, 2011
Gu MH, 2015
Guo LF, 2011
Guo YH, 2008
Hou HB, 2011
Hu Hong, 2014
JISC, 2007
Kong LH, 2013
Lee GF, 2018
Liu Ye, 2014
Ming Hua, 2016
Ning Cheng, 2014
Song YQ, 2016
Sun SH, 2014
Wang HT, 2016
Wang LX, 2016
Wang XP, 2008
Weil Dun, 2013
Ye ZY, 2016
‘ong Cheng Shi Sth Citizen Hospital, 2012
Yu ZJ, 2015
Zeng ZQ, 2015
Zhang JQ. 2010
Znhang Jun, 2008
Znang Jun, 2017
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3.4 Meta-analysis

3.4.1 Overall efficacy

30 studies reported on overall efficacy with a total of
2794 participants. 1404 and 1390 patients make up EG
and CG respectively. The heterogeneity was relatively
high, 12=66%, hence we adopted the random-effect
model for the meta-analysis. Overall, the data shows that
EG displayed significantly higher therapeutic effects as
compared to CG where only conventional drugs were used.

A: Random sequence generation (selection bias)

B: Allocation concealment (selection bias)

C: Blinding of participants, personnel and outcome assessors (performance and detection bias)
D: Incomplete outcome data (attrition bias)

E: Selective reporting (reporting bias)

Hence, the random-eff ect model was used for the meta-
analysis. In terms of endpoint SBP, the data shows that
EG performed significantly better than CG. [MD= -10.96,
95% CI (-15.44, -6.47), p<0.00001] (Figure 4).

The endpoint DBP data also shows that EG performed
significantly better than CG. [MD= -6.11, 95% CI (-8.18,
-4.04), p<0.00001] (Figure 5).

6.11,95% CI (-8.18, -4.04), p<0.00001] (Figure 5).
s el

L

©
- Mesn A0 jmenitg] Totsl Mess 80 jmemig] Tk Wt W, Random, #% 1 i ]
= H Chen 10 7008 e [EE] 108 W) % s 40|y -t=
[RR=1.15,95% CI (1.10, 1.20), p<0.00001] (Figure 3). e N 2R o 98 in Sy =
Do LF 2011 mn s 2 s 15 W A0% BN =
oy M 3011 Ve we B i N M ST E-T —
oo 04 3010 " ™o 1 5 85 SN 000 1080 o
e 200 144 T ® 114 I1 o8 AI% 0EHLEET] -
- :m = Towl “"“IT_ ™ MHMO - :"'Immﬂ Mg s 116 me [LE ] e R 8 SN ARIKSH —
sty (vl e Deets Teael Vet W e G e By Chang 2014 nasr L] e B W AN BEEININ] T+
Gl 5 2008 o 3] T 147 [0.00,1.37) — Song YO 2018 e [T e & M SR IR00HDI0-A0 -
Chen 2 1008 “ b “ 8 2 LE LI SR -1 Wang HT 014 [ a4 0 WM M AR AR AT —
Fub 2018 "0 B 100 asw 14901 .07,1.32) — Wang Lx 3014 e [ il i@ AN MO m—
Gang XX 2011 & T &7 70 a0 112958, 1 —— P 7008 e w2 1403 e 34 43 SEOFIITL-TAN ——
O W 2015 n W n W s 13700008 — Woei D 2013 mr nr n g we n S 501T 1T 0] —_—
™ B a T 120 014 e vu 21 2018 it [ iy o a0 -
mw’::?: B O® f,f * ;u .:,:d,.: — Zo 20 2018 nr ™ W e BN SI% LR T s
HuHong 2014 ¥ ¥ 1n W 1 b ——— Ining 2 2010 e "0y % o) L P ] .
ony nes ey ] e T [T w SI% ITF RIS -
A SC 2007 oW N W s 147063, 148 4 g b 161 ne 3 “ B a8 1% T MENEL.H -
1 B ne w e 5320 SI% -MENEL-I54N
Hong LW 7013 I T I 18209, 11) Do W 2000 " [T ™ WM A8 ARSI, A —
Lo OF 2018 “ “ W % 2 13I8 1 a4 e — Tl oo "y % s LR I T T TS T R T
Lia e 7014 = a T M2 13102, 1.84) —_—
Mg Hua 3016 L T I LEINE ] —_— Tk (5 ) o A WA A [ 1544 44T -
g Chang 2014 M @ N oW nw 1020 79,1.32) — Frterogenedy Ta s 0 77, C0F s 04490, e 19 « 000001 P e 4% . %
Bun B4 2014 I I 100094, 1 4] T Tusttor varad et 2o 479 0 + 0.00007) F oy japenmanind] Fpvours joonirol
Wiang WT 2016 ¥ o4 ¥ ouoan 10800, 1 ) -T_—
Wang Lx 2018 ® @ N & 2 115098, 1.35) [
Warg XP 2008 n » M M onw 102@ T, 1 1) ——
el Dun 2013 n n 2 n am 1A0[ 0, 1 20 —— s H [
Vervaois BB %odoam lenean j— Figure 4. Forest plot for endpoint SBP efficacy
Yong Chang Bh Sn Cizen Mospas 2017 n ¥ N ¥ oam 1140, 1 9 +—
Yalu 2018 0 8 4 8 4 1.0411.00, 1.30) [
Zeng 20 2% w » F I 1LY 17800 08,153 —
Inang 30 1010 W ¥ N W Im [T EINE, | E—
Dhang Jun 2008 ¥ 4 N o s 1.3801.02,1.55 e
Daemg Jom 20t % 4 2 % 1m 13T, 145 1 Foprwmaatal © s e Mg Cufterens o
a0 2014 » » 2% ¥ AN 1IR30 - ean 50 nitg] Totsl Mess S0 i) Totw Weight W, Basdoem, $9%.C1 P o
eeuby 20 % B B 2% = 18R Che 3 7608 5 G e L =+
Inou'L 2011 MM W MW s 11IE M, 1 M) T D 01 rar s % o S99 0 AN A0l
Dreala J0AT “ = LI L ompesIIg =T ot LF A1 ] [ e TH N AR ALY —
oy 2011 L] e M s 48 ¥ SR TN -
Totsl (V9% O e 180 1000% A5 190, 1.20) * e OF 3010 ni W W M M w A el f—
Tetst evets 19 12 LYo 004 3 54 0 " [T —
Tauts 001, C0 s 5 7, ae 30 (P« 0.00001), Fs 6% vy i %3 e ::; ".; :: :.: '-:: :: m—
Toattor oveest aflect e 84 (P « 0.00001) Favturs [conrofl Favours Hapenmsaiay —mae . rri1 ! o i
iang WT 014 ne m " e 43 -34m -
Wang LX 2018 i " oW " “wo® AR, 010 —
= Ll LI e A5 M G SR 0 I
: : o D 3003 " W i MW S TR -
Flgurc 3. Forest plOt for overall efficac Yoz 2018 ") "won i “wom s ankmasn -
Zeng 20 7018 a8 W r B AvR EMOH 55805 —
Duaeg 23 3010 o [ "ot o 80 d0% KRNI -T
g o 100 . T o I 88 IR AIEREALAIEN -
B0 200 " 2 % L] W AI WEN LRI -
Inan B 1000 W2 . ow 100 PO ASR RDEEN RLaNT ——
Duumnt "l oo " LU T Y TR ] -T
3.4.2 Endpoint systolic and diastolic blood pressure —— " e anpa aon -
Sastergenady T s 3077, C0F e A, e 1R « 000001, Pe 1% g 0
Testtor powrad et Tu 578 (= 0.00007) Favours jspetmental] Favours fosnirol

20 studies reported on endpoint SBP and DBP
readings which included 1735 patients, 871 patients in EG
and 864 patients in CG. Both displayed high heterogeneity
of 12=97% and 12=95% for SBP and DBP respectively.

Figure 5. Forest plot for endpoint DBP efficacy
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3.4.3 TCM-SSD score

12 studies reported TCM-SSD scores which included
1128 participants, with 566 patients in EG and 562 patients
in CG. The heterogeneity was relatively low 12=33%, thus,
the fixed-eff ect model was selected for analysis of results.
EG performed significantly better than CG [RR= 1.26,
95% CI (1.20,1.33), p<0.00001] (Figure 6).
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Figure 6. Forest plot for TCM-SSD score eff icacy

3.5 Adverse Effects

Only 11 studies reported on adverse events (AEs)
and 21 studies did not report on AEs. The common AEs
experienced by these patients were cough (n=19), headache
(n=7) and facial flush (n=7). No withdrawals were found
in all studies.

AEs were presented by 16 out of 1470 cases from EG,
24 out of 1456 cases from CG. A table including the studies
and their respective AEs were generated as shown in Table
2.

Table 2. Summary of the reported AEs from the
included studies

Author, Year Integrative Conventional Details
treatment (EG)  treatment (CG)
AEs Total cases  AEs Total cases

Wang & 0 40 0 40

Huang, 2016

Chen, 2008 2 S0 3 S0 EG: 2 cases of dry cough
CG: 3 cases of dry cough

Zeng & Yang, | 38 3 38 EG: 1 case of headache

2018 CG: 3 cases of headache, 2 cases of heant
palpitations and insomnia, 1 case of vertigo
There was a significant difference of AEs betwe
the 2 groups. (p < 0.05)

Cai, 2006 0 43 0 43

Zhou & Zhang,) 36 0 i6

2011

Gengetal,, 0 70 0 70

2011

Zhu, 2017 2 S0 3 S0 EG: 2 cases of dry cough
CG: 3 cases of dry cough

Sum, 2014 3 48 3 48 [,(J ‘ cases of cough

Liu et al, 2014 6 63 5 64 EG: ..tasc-mfmng.l- 1 case of vertigo, 3 cases
facial flush
CG: 1 case of cough, 1 case of pharyngitis, 3 cas
of facial Mlush
There was no significant difference of AEs
between the 2 groups. (p=0.05)

Yong Cheng 0 35 0 35

Shi, 2012

Hou, 2011 2 35 4 35 EG: 2 cases of stomach discomfort

CG: 3 cases of headache, 1 case of facial flush

3.6 Sensitivity Analysis — Publication Bias

From the inverted funnel plot in figure 7A, we found
that the included studies were on both sides of the dotted
line and the plot was skewed, showing funnel asymmetry.
Using standard errors of the studies as the predictor, the
Egger’s test quantified the funnel asymmetry in figure 7B

30

and 7C, with a y-intercept of 2.1977, suggesting presence
of significant publication bias (p < 0.0001). Overall, the
included studies mostly reported only the advantages and
eff ectiveness of integrative treatment against conventional
treatment. Researchers may have given more attention to
the positive results and less on any negative results, leaving
negative results unpublished.

g -
i .
.
e L] )-J E -
[ReRT——
C
Interoopt Confidence e pevalue
interval
Egger’s test .19m [14789,29165] 59924 P= 1 567%-06

(p <0.0001)

Figure 7. (A) Funnel plot depicting funnel asymmetry
in the meta-analysis of the efficacy of integrative medicine
in primary hypertension, based on risk ratios of the overall
efficacy in RCTs (n=30). (B) Egget’s publication bias
plot with a linear regression model intercept of 2.1977,
suggesting significant publication bias. (C) Egger’s test
statistics with p < 0.0001, showing significant funnel
asymmetry.

3.7 Core Herbal Analysis

We identified a total of 70 herbs from the 32 RCTs
in the integrative treatment of essential hypertension.
Figure 8 shows the top 20 most frequently used herbs out
of the 70 herbs. The top 10 herbs with above 0.4 relative
frequency were Achyranthes bidentata (Niuxi) , Uncaria
rhynchophylla (Gouteng) , Gastrodia elata (Tianma) ,
Eucommia ulmoides (Duzhong) ., Taxillus chinensis

(Sangjisheng) , Haliotidis Concha (Shijueming) , Poria

cocos (Fushen) , Scutellaria baicalensis (Huangqin) ,
Fallopia multiflora (Yejiaoteng)

(Zhizi) .

., Gardenia jasminoides

06
L

Frequency (relative)
04
|

0.2
L

[Im

PYYLL VI

Figure 8. Relative item frequency plot for the distribution

of herbs used in the included studies.
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With a support degree of 60% and confidence
level of 95%, we have derived a total of 11 association
rules from the herbal formulas used in the 32 RCTs
in Table 3. The

results showed that the lift value of the 11 rules range

for essential hypertension shown
from 1.10 to 1.19, all being larger than 1. Hence, the
likelihood of the antecedent (Left-hand side, LHS) and
consequent (Right-hand side, RHS) herbs being selected
in the same formula was significantly larger than that
of the consequent (RHS) herb being selected alone.
The confidence level of all 11 rules were also above
95%. for each the likelihood of the
consequent (RHS) herb being selected the
antecedent (LHS) herb is selected is relatively high.

Hence, rule,

when

The support levels of all 11 rules ranges from 62% to
84%. indicating that the frequency of each antecedent
(LHS) herb appearing in the formula is 62% to 84%.
These three parameters suggest the possible presence of
a core herbal combination for the treatment of essential

hypertension.

Table 3. Summary of the 11 association rules.

Herb 1 (LHS) Herb 2 (RHS)  Support  Confidence Lift
[1] | duzhong gouteng 0.68750  1.00000 1.18519
[2] | duzhong niuxi 0.68750  1.00000 1.10345
[3] @ tanma gouteng 0.78125 0.96154 1.13960
[4] | tianma niuxi 0.81250  1.00000 1.10345
[5] | gouteng niuxi 0.84375  1.00000 1.10345
[6] @ duzhong, tianma  gouteng 0.62500  1.00000 1.18519
[7] | duzhong, ianma  niuxi 0.62500  1.00000 1.10345
[8] | duzhong, gouteng niuxi 0.68750  1.00000 1.10345
[9] | duzhong niuxi  gouteng 0.68750  1.00000 1.18519
[10] = gouteng, tianma  niuxi 0.78125  1.00000 1.10345
[11] | niuxi, tianma gouteng 0.78126  0.96154 1.13960
®
Wt
l 118
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durhong Sanma . e
support
® o
. om0
gouteng . 0rs
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Figure 9. Core herbal network prescription from

apriori-association algorithm. (The coloured circles
represent the association rules while the preceding and
consequent arrows represent the LHS and RHS respectively.

The strength (lift) of the relationships is expressed as the

Integrative Treatment of Hypertension Meta Analysis

colour depth of the circles and the support is represented
by the size of the circles.)

The core herbal network prescription consists of the
top 4 most frequently used herbs: Niuxi, Tianma, Gouteng
and Duzhong. From the TCM perspective, both Niuxi
and Duzhong can nourish the liver and kidney, as well as
strengthen the bone and muscles. Niuxi can also prevent
blood stasis by promoting blood flow and unblocking
channels, causing blood to flow downwards. Both Tianma
and Gouteng can calm the liver and extinguish wind to
arrest convulsions. An interesting point was that all 4 herbs
enter the liver channel, which addresses the hyperactivity
of liver yang and emphasizes the correlation with vertigo
and headache which are often believed to be the result of
“wind” from the TCM perspective.

4. DISCUSSION

The integrative treatment group which combined
antihypertensive drugs with TCM treatment has a
superior eff ect on lowering blood pressures and alleviating
symptoms when compared to the conventional treatment
group. Outcome measures including the overall efficacy,
endpoint SBP, endpoint DBP, and TCM-SSD scores
revealed statistically significant improvements in the
integrative treatment group. Hence, we suggest that the
complementation of TCM with modern medicine could
help patients with essential hypertension further reduce
the blood pressure and improve quality of life. It was also
noteworthy that fewer adverse eff ects were experienced by
the patients in the integrative treatment group compared
to conventional treatment group. This might possibly
suggest that the addition of TCM treatment can help
to limit the adverse reactions caused by conventional
drugs. However, only 11 of the 32 studies reported on the
incidence of AEs and it would be unwise to conclude the
safety of integrative treatment at this stage.

To critically assess the credibility of results provided
by these included RCTs, heterogeneity, risk of bias and
publication bias were being evaluated. Generally high
heterogeneity (12 > 50%), funnel plot asymmetry and
unclear methodological quality of the included studies
render a weak justification of the overall efficacy of the
integrative treatment.

Additionally, we have also characterised the top
20 frequently used herbs in the treatment of essential
hypertension and elucidated the core herbal network to be
Niuxi, Tianma, Gouteng, and Duzhong. Upon examination
of current literature, Gouteng was found to act like a
calcium channel blocker (Ndagijimana et al., 2013) due to
the action of indole alkaloids such as rhynchophylline and
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isorhychophylline. These alkaloids can block the release
of calcium from intracellular stores, thereby providing
antihypertensive effects (Maione et al., 2013). On the
other hand, Gastrodia isolated from Tianma was found
to interfere with the renin angiotensin aldosterone system
(RAAS) by reducing the concentration of angiotensin
I1, aldosterone and ATIR plasma membrane receptor.
This

vasoconstriction. Activation of peroxisome proliferator-

reduction subsequently prevents episodes of
activated receptor with Gastrodia also inhibited the
expression of angiotensin II and aldosterone (Liu et al.,
2015). Duzhong was also reported to elicit an inhibitory
effect on the RAAS and cause an increase in plasma nitric
oxide levels (a strong vasodilator), thereby producing
a hypotensive effect (Luo et al., 2010). Despite Niuxi
being the most frequently used herb and is known for
its antihypertensive effect, its specific antihypertensive
pathway is still largely unknown. These pharmacological
properties and mechanisms of action can perhaps justify
the antihypertensive effects of the 4 herbs in our core
network, and hence, warranting the use of integrative
treatment in essential hypertension,

Despite the useful insights from the association-
mining analysis, it is important to note that the apriori-
association algorithm places more emphasis on frequent
itemsets and neglects non-frequent itemsets which can
also possibly provide more utility in real-time scenarios.
In retrospect, we could have explored the usage of the
Novel Utility Frequent Apriori algorithm which places
equal weight on both frequent and non-frequent itemsets
(Vivekanandan & Gunasekaran, 2022).

A notable strength of this study is that we employed
the combination of methods: a systematic search strategy
and data mining to perform a comprehensive exploratory
the herbal

hypertension. This study revealed major herbal core

analysis of combinations for essential
combinations in the treatment of essential hypertension
by implementing the apriori association-mining analysis.
The advantage of using herbal formulas from RCTs to
perform association-mining analysis is the reduced noise
level of the data as individual patient data from TCM
records is rather inconsistent and poorly recorded. This
particular methodology of using RCTs in data mining is
rather novel in the field of TCM and it was only used
in the recent vears. Various studies in peer-reviewed
journals employed a similar approach to elucidate core
herbal combinations in the treatment of non-small cell
lung cancer, primary hepatocellular carcinoma, chronic
kidney disease treatment, and diabetic gastroparesis (Lu
et al., 2021; Qi et al., 2021; Y. Wang et al., 2018; Xia et

32

al., 2020). This core herbal network is valuable as it can
pave the way for future research to shed more light on
the efficacies and specific mechanism of action of the

four core herbs.

5. CONCLUSION

Our study evaluated the efficacy of integrating
Chinese and modern medicine in the management of
essential hypertension. The results from our meta-
analysis have revealed that the integrative intervention
group has a higher overall eff icacy when compared to the
conventional treatment group [RR = 1.15, 95% CI (1.10,
1.20), p<0.00001]. Outcome measures including endpoint
blood pressures and TCM syndrome score were more
favourable in the integrative treatment group as well.
The core herbal network for essential hypertension was
also elucidated in our study.
that TCM

treatment might be an eff ective complement with modern

In closing, we tentatively conclude
medicine to lower blood pressure and alleviate symptoms
in patients with essential hypertension. Nonetheless,
more well-designed, and long-term clinical trials are
required to further justify its use. We are positive that the
integration of Chinese and modern medicine in both the
diagnosis and treatment of essential hypertension has the
potential to establish a novel treatment regime which is

both efficacious and safe for the patients.
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Introduction & Background

Cancer is one of the most pressing health challenges
worldwide, impacting millions of lives and posing a
significant burden on national healthcare systems 'l The
World Health Organization estimated 18 million new
cancer cases and 10 million cancer-related deaths in 2020,
highlighting an urgent need for continued research and
innovative strategies to combat this disease.

Cancer development involves a complex interplay of
genetic, environmental, and lifestyle factors. Normal cells
can acquire genetic mutations that disrupt the balance
between cell growth and cell death, leading to uncontrolled
proliferation P, Tumours can also induce angiogenesis,
forming new blood vessels for nutrient and oxygen supply,
allowing for sustained tumor growth. Furthermore, cancer
cells can invade nearby tissues and metastasize to distant
sites via the bloodstream or lymphatic system, contributing
to disease progression and treatment challenges Y. Cancer
treatment often involves a multidisciplinary approach
tailored to the specific origin and progression of the
disease. Traditional treatment modalities include surgery,
chemotherapy, and radiotherapy, and next-generation
methods such as immunotherapy, proton beam therapy,
and targeted therapies have also shown great potential in
improving patient survival rates and quality of life.

Traditional Chinese Medicine (TCM) is a comprehensive
medical system that has been practiced for thousands
of years in China, with its origins traced back to ancient
texts such as the Huangdi Neijing (Yellow Emperor’s Inner
Canon) dating back to the 2nd century BCE. In TCM, the
human body is characterized as a complex system where
the flow of Qi (vital energy), blood and the balance of Yin
and Yang through vital organs are crucial for maintaining
health. TCM diagnosis involves a holistic approach, which
considers the individual’s physical, mental, and emotional
TCM treatment modalities include

well-being. may

acupuncture, herbal medicine, moxibustion, and dietary
therapy, with the aim to restore balance and promote the
body’s self-healing mechanisms.

TCM use has a long history in the management of
cancer, with historical records of formulations created
to alleviate symptoms and improve quality of life dating
back more than 2,000 years. In recent years, there has been
growing interest in the use of TCM as a complementary
therapy to modern treatment methods in cancer care.
Numerous clinical trials have been conducted to evaluate
the potential benefits and safety of combining TCM with
conventional therapies, and have demonstrated potential
in improving tumor response rates and reducing treatment-
related adverse effects Y. This mini-review introduces 16
commonly used TCM herbs in oncology in Singapore, their
proposed mechanisms of action and current evidence from

laboratory and clinical studies.

Commonly used Traditional Chinese Medicine
herbs in Oncology in Singapore

Scutellaria barbata CEFE )

Scutellaria barbata, Ban Zhi Lian (CJAF % or BZL), or
the barbed skullcap, belongs to the Lamiaceae family of
flowering mint plants, and commonly found on field ridges,
stream banks, or moist grasslands ©l. BZL is distributed
in Guangdong, Zhejiang, Fujian, Taiwan, Guangxi and
Hainan. The stems, leaves, and flowers are utilized as a herb
and are typically harvested and dried during the flowering
stage in spring and summer. In the Ming dvnasty book Yao
Jing Shi Yi Fu by Jiang Yi, BZL is originally mentioned to be
eff ective against snake bites. It is also used in the treatment
of musculoskeletal injuries, hemoptysis, hematemesis,
abscesses, and hemorrhoids .,

In TCM literature, BZL. has a cold property and enters
the Lung, Liver, and Kidney meridians. BZL clears heat and
detoxifies, promotes blood circulation and removes stasis,
and promotes diuresis, hence it is categorized as a heat-
clearing medicinal herb with detoxifving properties Pl. The
recommended dosage is 15-30 grams of dried herbs or 30-
60 grams of fresh herbs, which can be decocted and taken
orally. For external use, apply an appropriate amount of

fresh herb to the affected area after smashing it. It is often
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contraindicated for use in pregnant women and patients
with blood deficiency P\

In modern research, BZ1.’s anticancer eff ects is commonly
attributed to the presence of flavonoids and diterpenoids
alkaloids which contribute to cancer-specific cyclin/cyclin-
dependent kinase (CDK)-modulated cell cycle arrest and
apoptotic death “. A population study in Taiwan of over
37,000 TCM oncology prescriptions found BZL with Hedyotis
diffusa to be the most commonly prescribed duplex herb
for breast cancer . In vivo studies of BZL have also found
potential anti-tumoral effects in lung cancers ¥, ovarian
cancers !, colon cancers " and pancreatic cancers [''l.

In recent decades, phytochemistry and mechanistic
investigations have attempted to create an extract of BZL,
dubbed BZIL101, with early analysis showing efficacy
in inhibition of glycolysis leading to inhibition of ATP
generation by cancer cells ', A phase 1B trial of BZL.101
found the extract to be safe and well tolerated, with
promising anticancer activity in pretreated metastatic

breast cancer patients I'¥,

Pseudostellaria heterophylla (k%)

Pseudostellaria  heterophylla, Tai Zi Shen (K%
or TZS), or the false starwort, grows in fertile and shady
wetlands under forests or in damp crevices on shady slopes,
and it is also manually cultivated Pl It is distributed in
Hebei, Henan, Shandong, Shanxi, among other places. The
plant is harvested in the summer, when most of the stems
and leaves wither, and cleaned with the roots removed. The
plant is then briefly scalded in boiling water and sun-dried
or air-dried P,

In TCM literature, TZS has a neutral property, a sweet
taste, and a slight bitterness, and enters the Spleen and Lung
meridians Pl It invigorates the Qi and tonifies the Spleen,
generates fluids, and moistens the Lungs. It is classified as
a tonic herb in the category of Qi tonics. The recommended
dosage for TZS is 9-30 grams, and aside from oncology, it is
commonly used to treat Spleen deficiency with fatigue, poor
appetite, post-illness weakness, insufficient Qi and Yin,
spontancous sweating, thirst, and dry cough due to Lung
dryness. TZS should be used with caution by those with
internal heat and dryness, and those with Yin deficiency and
insufficient body fluids P

In modern research, TZS was analyzed to contain at
least 12 cyclic peptides which aids against inflammation and
infiltration of immune cells in the lung", and also increases
cytotoxic activity against tumors ¥, One of TZS" main
peptides, heterophilic B, was shown to mediate cell signaling
pathways and reduce adhesion and invasion of esophageal
carcinoma cells in humans ", In mice studies, TZS has
been shown to inhibit migration, invasion and growth of
primary and xenografted pancreatic tumor cells leading to
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an increase in overall survival rates ", In chemotherapy-
induced immunosuppressed mice, administration of TZS
also resulted in improved NK cell activity, macrophage
phagocytosis, splenocyte proliferation, intestinal microbiota
and humoral immunity ',

Astragalus propinquus (i }€)

Astragalus propinquus, Huang Qi (3 1€ or AP) or the
Mongolian milkvetch, is commonly found in two variants
for medicinal use: Mongolian Astragalus grows in sunny
grasslands and mountain slopes, while Membranous-
podded Astragalus grows at the edge of forests, shrubs,
grasslands in forests, and sparse forests . Both variants
are commonly distributed in Heilongjiang, Jilin, Liaoning,
Hebei and Inner Mongolia. Wild Astragalus is harvested
in spring and autumn. The roots are cleaned, and the root
tips are cut off. After drying to about 70-80% of its original
moisture content, the roots are graded based on thickness
and length. In contrast, cultivated Astragalus are harvested
after 3 years of growth P,

In TCM literature, AP has a mild-warm property and
a sweet taste and enters the Spleen and Lung meridians. It
tonifiesQiand raises Yang,consolidates the exteriorand stops
sweating, promotes diuresis and reduces swelling, generates
body fluids, nourishes the blood, removes stagnation and
unblocks Bi syndromes, discharges toxins and promotes pus
drainage, and promotes tissue regeneration Pl It belongs to
the category of Qi tonics in the classification of tonic herbs.
The recommended dosage of AP is 9-30 grams, decocted
and taken orally, or made into pills, powders, or ointments.
Aside from oncology use, AP is used to treat symptoms such
as shortness of breath, palpitations, weakness, collapse,
spontaneous sweating, night sweats, floating swelling due to
Qi deficiency, chronic nephritis, chronic diarrhea, prolapse
of the anus or uterus, incipient abscesses that are hard
to break or persisting ulcers that do not heal, childhood
bronchial asthma, chronic hepatitis B, chronic nephritis,
and viral myocarditis. Roasted Astragalus is suitable
for tonifying Qi, while fresh Astragalus is suitable for
stopping sweating, promoting diuresis, discharging toxins,
and promoting tissue regeneration. AP is contraindicated
for those with excess pathogenic factors on the surface,
Qi stagnation due to dampness, intestinal and stomach
stagnation, Yin deficiency with Yang hyperactivity, early-
stage abscess or excessive heat-toxin 1,

AP has been extensively studied in modern oncological
research, with polysaccharides, saponins and phenolics
extracted for further investigations ', In vitro studies
have shown that AP not only boosts the efficacy of
chemotherapies while reducing side eff ects, but also exerts
anti-proliferation and pro-apoptosis eff ects on cancer cells
through ", In chronic myeloid leukemia cell lines, an
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AP extract, galactose-binding lectin, was shown to induce
caspase-dependent apoptosis in tumor cells ', In gastric
cancer cells, AP-induced tumor suppression genes were
upregulated, increasing the apoptotic eff ect of chemotherapy
drug Adriamycin 2. In a recent hepatocellular carcinoma
mice study, AP extracts were also found to attenuate PD-
L.1-mediated immunosuppression with antitumor eff ects *,

In human trials, AP was also found to be efficacious
when used concurrently with cancer treatment. In a meta-
analysis of 65 clinical trials across 4751 non-small-cell lung
cancer (NSCLC) patients, AP combined with platinum-
based chemotherapy resulted in a more positive treatment
outcome when compared to chemotherapy alone ?Y. In
colorectal cancer, another meta-analysis of 22 studies
across 1409 patients found an increased tumor response
rate and quality of life, as well as reduced side eff ects when
chemotherapy was used in conjunction with AP **, When
used in combination with immune checkpoint inhibitors
(ICIs), AP improved overall survival in a trial of 53 lung
cancer patients %,

Asides from cancer studies, AP is also shown to have
therapeutic eff ects against cardiovascular diseases, diabetes
and hyperlipidemia 7, and has also been studied in human
trials against viral myocarditis ¥, diabetic neuropathy 1,
seasonal allergic rhinitis P lupus nephritis ', and post-
stroke fatigue ¥ with positive outcomes.

Scleromitrion diffusum - [ {E#E % G

Scleromitrion diff usum, Oldenlandia diffusa or Bai
Hua She She Cao (£ 1 5L or BHSSC), or the spreading
diamond flower grows in paddy field embankments
and damp open areas . It is predominantly found in
Guangdong, Hainan, Guangxi, and harvested in summer
and used fresh or dried.

In TCM literature, BHSSC has a cool nature, with
a slightly bitter and slightly sweet taste, and enters the
Stomach, Large Intestine, and Small Intestine meridians. It
clears heat, promotes diuresis, detoxifies, and has anticancer
properties, and belongs to the category of heat-clearing and
detoxifying drugs . It is commonly used in concoctions with
a dosage of 50 to 100 grams, or it can be mashed into juice
and decocted. Externally, it can be mashed and applied as a
paste. Aside from oncology, it is used for treating lung heat
with wheezing and cough, swollen and painful throat; damp-
heat jaundice, gastritis, cholecystitis, cholelithiasis; enteritis,
dysentery, pyelonephritis, urethritis, pelvic inflammatory
disease; toxic sores, pulmonary abscess, intestinal abscess,
and snake bites. BHSSC should not be used for Yin ulcers,
Spleen and Stomach-deficient cold syndromes, and during
pregnancy ¥,

In in vitro studies, BHSSC has been found to inhibit
growth in melanoma as well as lung, cervix, breast, prostate

| Commonly used Traditional Chinese Medicine herbs in Oncology in Singapore

and breast tumor cells, but spares normal pancreatic cells
133 The study also found a 70% reduction in metastatic lung
tumor cell growth in mice with no noticeable side eff ects.
Other in vitro studies have also found similar effects of
BHSSC on gastric, colorectal and hepatocellular cancer cell
lines **¥1 possibly through immunomodulating activities
leading to induced tumor cell death P, In other studies,
BHSSC was also found to be effective against rheumatoid
arthritis (RA) ™ and osteoarthritis 1",

Ganoderma lucidum (R %)

Ganoderma lucidum, Ling Zhi ((RZ or LZ), or reishi,
grows parasitically on the roots or decaying trunks of oak
and other broad-leaved trees, and is commonly found in
Hebei, Henan, Shandong, among other regions 1. Only
the fruiting bodies of L.Z are used as medicine and can be
collected throughout the year. After removing impurities
including the attached decaying wood and mud, the lower
part of the mycelium is harvested  and dried in the shade
or at 40-50 degrees Celsius Fl.

In TCM literature, L.Z has a neutral nature and a sweet
taste. It enters the Heart, Lung, Liver, and Kidney meridians
Bl Tt tonifies qi and calms the spirit, stops coughing, relieves
wheezing, and belongs to the category of gi-tonifying drugs.
The recommended dosage of L7 is 6-12 grams and aside
from oncology, it is also commonly used to treat dizziness
and insomnia, palpitations, shortness of breath due to
deficiency, and chronic cough and wheezing. 1.Z should be
used with caution in cases of “excess type” syndromes 1%,

LLZ has been widely studied, with its therapeutic
properties attributed to its polysaccharides, peptidoglycans,
terpenoids, triterpenes and nitrogenous compounds -,
In a study of 58 mushrooms, I.Z was found to be the most
effective in its antitumor effects ™Y, and various analyses
have found LZ extracts to induce cell-cycle arrest and
apoptosis in many cancers, including lung ¥, leukemia
B liver W71 breast ", prostate ¥, cervical ¥, ovarian P!,
colorectal ¥ and cancer ¥, L.Z has also been postulated
to have antiangiogenic effects ¥ through suppression
growth factor (VEGF) and
transforming growth factor (TGF)-g1 &4,

of wvascular endothelial

Aside from cancer therapy and supplement use,
I.Z is also prescribed in the medical setting for other
common ailments. A study of 71 patients with diabetes
mellitus (DM) found significant reductions in glycosylated
hemoglobin (HbA1C) and plasma glucose levels following
LZ supplementation . In common viral infections, LZ has
also been demonstrated to have synergistic effects when
taken with antivirals * and has also shown by itself to act
against certain virus strains %5,
Outside of clinical use, LZ is also popularly taken as a

supplement with many purported health benefits. Multiple
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lab and mice studies have shown immunostimulant activities
of LZ in upregulating NK cells, macrophages, dendritic cells
and T and B lymphocytes ¢, I.Z is also rich in readily-
absorbed antioxidants which may further contribute to its
antitumoral eff ects %,

Ranunculus ternatus (3 5L)

Ranunculus ternatus, Mao Zhua Cao (4 JNEL or MZC),
or the cat claw grass, grows in the fields, roadsides, low-lying
areas, and grassy slopes . It is mainly produced in Henan,
and it is also found in Jiangsu, Zhejiang, Hubei, among
other regions. MZC is collected in spring and autumn. After
removing the root hairs and mud, it is dried %,

In TCM literature, MZC has a warm nature, a sweet
and pungent taste, and enters the Liver and Lung meridians.
It disperses nodules, detoxifies, and reduces swelling, and
belongs to the category of heat-clearing herbs . The
recommended dosage for MZC is 10-30 grams, decocted
in water for oral administration, or used externally as a
pounded paste or applied as a powder. Aside from oncology,
it is used to treat lymphadenitis, pulmonary tuberculosis,
boils, carbuncles, and toothache. MZC is reported to have
slight toxicity, so its dosage should be prescribed with
caution P,

The active components of MZC are its flavonoids,
glycosides and benzines . Modern research have shown
MZC to have cytotoxic effects on T cell lymphoma
Jurkat cells “Tand inhibitory effects on Mycobacterium
tuberculosis . More studies and trials are needed to study
MZC’s purported mechanisms and eff ects in other cancers
and diseases.

Portulaca Oleracea (B 7)

Portulaca Oleracea, Common Purslane or Ma Chi Xian
(5% or MCX), or the little hogweed, commonly grows
in fields, vegetable gardens, open areas near residential
areas, and roadsides . It is drought-resistant and vigorous,
and distributed in most regions in China. It is harvested in
summer and autumn. The whole plant is harvested, washed,
briefly blanched in boiling water, and then dried .

In TCM literature, MCX has a sour taste and a cold
nature, and enters the Large Intestine and Liver meridians.
It clears heat, detoxifies, cools the blood, and stops bleeding,
and belongs to the category of heat-clearing drugs with
detoxifying properties . The recommended dosage of
MCX is 9-15 grams of dried herbs, or 30-60 grams of fresh
herbs, decocted for oral administration. For external use,
an appropriate amount can be pounded into a paste and
applied to the affected area. Aside from oncology, it is
commonly used to treat enteritis, bacillary dysentery, boils
with swelling and toxicity, snake and insect bites, painful
hemorrhoids, eczema, erysipelas, postpartum and functional
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uterine bleeding, appendicitis, and hookworm disease, MCX
is contraindicated for patients with spleen deficiency and
loose stools, as well as in pregnant women P,

MCX’s anticancer effects are commonly attributed
to high levels of antioxidative polysaccharides @7
which scavenge free radicals and modulate the immune
system. Studies have shown MCX to be effective against
hepatocellular carcinoma ™, gastric cancer ™, lung cancer
™, cervical cancer "™, pancreatic cancer ™, colorectal
cancers " and brain tumours "7,

In other diseases, MCX was also found to have
antimicrobial effects ™ and is effective in prolonging
sleep-in mice with insomnia ™. Modern research of MCX
has uncovered many therapeutic properties, some of
which include anti-inflammatory ™, antibacterial ¥,

antiulcerogenic ! and wound healing eff ects %,

Solanum nigrum (JE3%)

Solanum nigrum, Long Kui (JE#%¥ or LK), or the
black nightshade, grows mainly in fields and is distributed
throughout various regions in China . It is harvested in
summer and autumn when the stems and leaves are lush.
The herb can be used fresh or dried.

In TCM literature, LK has a cold nature, a bitter taste,
and is slightly toxic, and enters the Bladder meridian. It
clears heat, detoxifies, promotes diuresis, reduces swelling,
cools the blood, and stops bleeding, and belongs to the
category of heat-clearing drugs with detoxifying properties
Bl LK is decocted for oral administration at a dosage of
9-30 grams, and it can be used externally as a paste. Aside
from oncology, LK is used to treat heat-toxin-induced boils,
abscesses, carbuncles, difficult urination, blood vomiting
due to heat and irregular menstruation. LK should be
avoided for patients with weak spleen and stomach function,
as well as pregnant women P,

In modern research, LK has been found to have
anticancer effects against hepatocellular cancer, cervical
cancer ™ breast cancer % gastric cancer ™ bladder cancer
#1 cholangiocarcinoma ™, prostate cancer "', colorectal
cancer ", pancreatic cancer ), endometrial cancer ™,
renal cancer ¥ and osteosarcoma ", Degalactotigonin, a
LK-derived steroidal glycoside, was found to be eff ective in

s "7 in a majority of

inducing cell cycle arrest and apoptosi
these studies.

Besides cancer, LK has also been shown to be useful
in treating respiratory diseases ", gastric disorders " and

hyperlipidemia "

Sargassum pallidum (if§i)

Sargassum pallidum., Hai Zao ({3 or HZ), or brown
seaweed, grows on rocks below the low tide line P, Main
production areas include Shandong and Liaoning. HZ is
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harvested in summer and autumn, cleaned of impurities,
washed, and dried.

In TCM literature, I.Z has a cold nature, a bitter and
salty taste, and enters to the Liver, Stomach, and Kidney
meridians. It softens and disperses nodules, eliminates
phlegm, and promotes diuresis, and belongs to the category
of phlegm-eliminating drugs which also clear heat P,
The recommended dosage of I.Z is 6-12 grams, and it is
commonly decocted and taken orally, or soaked in alcohol
and made into pills or powders. Aside from oncology, L.Z is
commonly used to treat goiter, scrofula, testicular swelling
and pain, phlegm, edema, and water retention. It should be
avoided by individuals with spleen and stomach deficiency-
cold and should not be used together with licorice .

In modern research, LZ-derived polysaccharides have
been shown to have antitumor and immune-regulating
activities, inducing apoptosis of cancer cells through cytokine
secretion ""'1and antioxidative effects "L Part of these
eff ects are attributed to naturally occurring polysaccharides
1931 fucoidans ", fucoxanthin ' laminarans " and
alginate "1 found in L.Z extracts.

In clinical trials, LZ extracts have been found to be
effective in treating Helicobacter pylori infections, which
is the leading cause of gastric cancer 'l HPV, which is
the attributable cause of almost all cervical cancers """,
disrupting colon tumor cell adhesion and growth against
uncontrolled cell proliferation "%, and suppressing breast
tumors when combined with conventional cancer therapies
3114 Most modern studies have found high levels of
antioxidative effects in LZ extracts """ which have
been shown to enhance immune response in cancer mice
models '*H7HIECA case control study of 362 women found
a correlation between seaweed consumption and reduced
breast cancer risk ",

Besides cancer, LZ has also been studied for its use
in treating allergies ") diabetes "*! thrombosis I'*? and
obesity '*, as well as lipidemia "* and hypertension 13120,

Smilax Glabra Rhizome (1. {K%5)

Smilax Glabra Rhizome, Tu Fu Ling (4% or TFL),
grows in mountainous areas, hillsides, valleys with sparse
forests, and shrubs, or along the edges of riverbanks ©, It is
commonly distributed in Guangdong, Hainan, Guangxi and
Fujian. TFL is harvested in summer and autumn. The root
hairs are cleaned, dried and used. Alternatively, it can be
sliced thinly while fresh and then dried after !,

In TCM literature, TFL has a neutral nature, a sweet and
bland taste, and enters the Stomach and Liver meridians. It
has detoxifying properties, clears dampness, and promotes
joint movement, and belongs to the category of heat-
clearing drugs that also eliminate dampness Pl. The dosage
of TFL is 15-60 grams, to be decocted and taken orally, or

| Commonly used Traditional Chinese Medicine herbs in Oncology in Singapore

crushed into powder for external application. Aside from
oncology, it is used to treat urinary tract infections caused by
damp-heat, leukorrhea, abscesses, scrofula, scabies, syphilis,
and muscle spasms and bone pain caused by mercury
poisoning. In modern practice, TFL is also used in treating
acute glomerulonephritis, acute exacerbations of chronic
nephritis, hepatitis B, prostatitis, acute orchitis, vaginitis,
ulcerative colitis, gout, knee effusion, and gonococcal
urethritis. TFL should be used with caution by individuals
with Liver and Kidney Yin deficiency Pl

Modern research has uncovered various mechanisms
in which TFL exerts its antitumor activity, such as through
GG6PD inhibition leading to altered tumor metabolism %7,
phenolic compound-induced antioxidant activity leading to
H2AX and p53 mRNA suppression %], tumor cell growth
inhibition through mitochondrial regulation '# TGF-31
pathway " ERK1/2 pathway "' and STAT3/HIF-1
pathway ¥ suppression. TFL has also been shown in vitro
to work against hepatocellular cancer "3 cervical cancer
15 and leukemia ',

Besides cancer applications, TFL has also been studied
to treat psoriasis " and hyperuricemia '3,

Sarcandra glabra (35 X0

Sarcandra glabra, Zhong Jie Feng (it 15 X or ZJF), Cao
Shan Hu, or the bone-knitted lotus, commonly grows in the
shaded and damp areas of evergreen broad-leaved forests
or valley edges P. It is distributed in Guangdong, Zhejiang,
Fujian, Taiwan, Guangxi, Hainan, and other regions, where
it is harvested in the summer and then dried.

In TCM literature, ZJF has a neutral nature, a bitter, and
pungent taste, and enters the Heart and Liver meridians.
It clears heat, cools blood, invigorates blood circulation,
eliminates skin blemishes, and dispels wind and opens
collaterals, and belongs to the category of heat-clearing and
blood-cooling herbs Fl. The dosage of ZJF is 9-30 grams, to
be decocted and taken orally. It is used to treat blood heat-
related purpura, skin ecchymosis, rheumatic pain, bruises,
influenza, pediatric pneumonia, and lobular pneumonia.
ZJF should be avoided by those with Yin deficiency and
excessive internal heat, and pregnant women should not use
it. Pre-decoction or prolonged decoction is recommended ..

The antitumoral effects of ZJF is commonly attributed
to its abundant sesquiterpenes "l organic acids """ and
coumarins M2 In vitro tests of ZJF have been conducted
against bone cancer with positive outcomes " | and a
clinical trial of 60 patients found ZJF to be effective in
alleviating radiation-induced xerostomia (dry mouth) in
nasopharyngeal carcinoma ',

Besides its use in cancer treatment, ZJF has also

shown to have broad antibacterial "% antiviral 7

[148-150] [151,152)
> s

anti-
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thrombocytopenic and immune regulatory effects 57, It is
also hepaprotective ' and may aid in improving lipid and

glucose levels 1155151,

Euonymus alatus (Y27 3)

Euonymus alatus, Gui Jian Yu (RHi) or GJY), or
the winged burning bush, is native to mountainous areas
or cultivated in gardens. It is distributed in various regions
of northern, central, eastern, and southwestern China, and
can be harvested throughout the year [5]. After cutting the
branches, the tender shoots and leaves are removed and
dried. Alternatively, the winged parts also can be collected
and dried.

In TCM literature, GJY has a cold nature, a bitter taste,
and enters the Liver and Spleen meridians. It promotes
blood circulation, regulates menstruation, dispels blood
stasis, and relieves pain . It belongs to the category of blood
circulation promoting drugs that also regulate menstruation.
The dosage of GJY is 6-10 grams, to be decocted and
taken orally. It is used to treat irregular menstruation,
postpartum abdominal pain due to blood stasis, bruises,
injuries, and abdominal pain caused by intestinal worms.
GJY is contraindicated in pregnant women and those with
Qi deficiency .

GJY has been shown to induce apoptosis in in vitro

[157,158] [159]

studies of various tumours including colon
and liver cancers "™, It is also effective in noncancerous
tumours such as uterine fibroids "', GJY’s cytotoxic eff ects
are largely attributed to its triterpenoids 'l and phenolic
compounds "1 and it is also commonly used in diabetes
mellitus and has been shown to aid in controlling glucose
levels 16517,

Sparganium stoloniferum (=§§) and Curcumae
rhizoma (F&EA)

Sparganium stoloniferum, Sparganii rhizoma, San Leng,
(=#%# or SL), or the bur reed rhizome, is found in damp
and low-lying areas, ditches, and marshes. It is distributed
in Heilongjiang, Jilin, Liaoning, and other regions . It is
usually harvested in spring and autumn. After cutting off
the withered stems and leaves, the rhizomes are dug out,
washed, and partially dried. The root hairs and coarse
skin are then removed and the rhizome dried completely.
In TCM literature, SL. has a neutral nature, a pungent, and
bitter taste, and enters the Liver and Spleen meridians. It
breaks up blood stasis, promotes qi circulation, and relieves
pain and belongs to the category of blood-breaking drugs.
The dosage of SL. is 4.5-9 grams, to be decocted and taken
orally or made into pills or powder. Aside from oncological
use, it is also used to treat blood stasis causing amenorrhea,
food stagnation with distending pain, abdominal pain,
dvsmenorrhea, bruises, and injuries. EZ is not suitable for
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those with deficient Qi, blood dryness, excessive menstrual
bleeding, and pregnant women 9,

SL has been shown in vitro to inhibit cell proliferation in
breast cancers ", cervical cancers "), and prostate cancer
U7 with its effects largely credited to its antioxidative
phenolic compounds "7, It is also used in the treatment
of benign nodules and masses such as uterine '™ and
pulmonary fibroids "™, and has also been studied for its
liver ' and renal protective properties " as well as for its
antithrombotic activities ',

Curcumae rhizoma, E Zhu (3§ A or EZ), is commonly
found on slopes, by villages, or in partially shaded and moist
areas under trees and is also cultivated. It is distributed
mostly in Zhejiang, Jiangxi, Fujian, Taiwan, Hunan,
Guangdong, Guangxi, Sichuan, and Yunnan. After the
stems and leaves wither in winter, the plant is harvested,
washed, steamed, or boiled until fully cooked, and then
dried or dried at low temperature to remove root hairs and
impurities. In TCM literature, EZ has a warm nature, a
pungent, and bitter taste, and enters the Spleen and Liver
meridians promotes Qi circulation, breaks up blood stasis,
dispels stagnation, and relieves pain. The dosage of EZ is
6-9 grams, to be decocted and taken orally, made into pills,
powder, or used externally as a wash or applied as a powder.
Aside from oncological use, itis used to treat masses or lumps
in the abdomen, blood stasis causing amenorrhea and food
stagnation with distending pain P. EZ is contraindicated
for use in pregnant women.

The antitumor effects of EZ are widely attributed to
its B-element terpenoid and curcuminoid compounds,
which exert apoptotic effects on cancer cells through cell
cycle arrest mechanisms "™!'% EZ as well as a proprietary
medicine made of its extract, Zedoary Turmeric Oil (ZTO),
has shown promising antitumor and antioxidative effects
against various cancers including brain, ovary, prostate,
breast, lungs, liver, colon, nasal and prostate ""''¥. EZ has
also been studied for its hepatoprotective, anti-fibrotic, anti-
neoplastic and anti-HBV effects in liver diseases ['7/81.188]
as well as promotion of healthy bile flow ", antiplatelet
activities "% and estrogen-antagonistic effects in
menstrual pain '""1%2, It has also been studied as a potential
therapeutic against myocardial fibrosis '"” and treatment
modality for COVID-19 '],

In both traditional and modern practice SI. and EZ
are often paired together to produce synergistic eff ects '),
with zederone, curcumol, chlorogenic acid and calycosin
identified as active antitumor components in this pairing
19, The pairing has also been analyzed against and shown
to exert therapeutic effects against liver cancer "7 lung
cancer " squamous cell mouth cancer '), breast cancer
120 liver fibrosis ! and uterine tumours and fibroids 222,
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Cremastra appendiculata (11125 %%)

Cremastra appendiculata, Shan Ci Gu (J[JZ&%% or
SCG), or the warty lip cremastra, grows in shady and damp
places in mountain gullies or on mud-covered stone walls
near valleys. It is found in the Yellow River basin, as well as
southern-south western regions of China P. It is harvested
in summer and autumn. Withered stems, scales, and root
hairs are removed. After cleaning, it is steamed and dried.

In TCM literature, SCG has a cool nature, a sweet taste,
and a slight pungent flavor. It enters the Liver and Spleen
meridians. It clears heat, detoxifies, and dispels phlegm and
nodules and belongs to the category of heat-clearing and
detoxifying drugs ¥l The recommended dosage of SCG is
3-9 grams, to be decocted and taken orally. It is also less
commonly used externally. SCG is used to treat abscesses,
swelling, carbuncles, lymphadenitis, and snake or insect
bites. SCG should be used with caution in individuals with
deficiency and weak body constitution Pl

The antitumor effects of SCG are arttributed to its
cytotoxic ) anti-angiogenic and antiproliferative ¥, and
antioxidative effects ™, It has been shown to be eff ective
against various cancers including liver ¥, gastric 9,
breast P21 thyroid P'| lung #'*?'% and bone ' cancers. It
is also purported to be eff ective against hypertension and

217)

1251 hyperlipidemia 2162

Curcuma longa (Z5if)

Curcuma longa, Jiang Huang (3§ or JH), or the
common turmeric, is cultivated in sunny, fertile, and loose
soil fields. It is commonly distributed in Taiwan, Fujian,
Zhejiang, and Hubei among other regions Pl It is harvested
in autumn or winter, washed, boiled until thoroughly
cooked, then dried and peeled.

In TCM literature, JH has a warm nature, a bitter and
pungent taste, and belongs to the Spleen and Liver meridians.
JH promotes blood circulation, relieves stagnation,
regulates menstruation, and alleviates pain ¥. It belongs
to the category of blood-circulation promoting and pain-
relieving herbs. The dosage recommendation is 3-9 grams.
Apart from oncology use, JH is used to treat abdominal
pain, fullness, and distention, abdominal masses, blood
stasis and amenorrhea in women, postpartum blood stasis
and abdominal pain, injuries from falls, and carbuncles and
swellings. JH should be used with caution in individuals with
blood deficiency, Qi stagnation, blood stasis, and pregnant
women P,

Curcuminoids are one of the major compounds found
in JH and has been extensively studied for its antioxidative
179215299 qnd antitumoral effects. It acts through various
mechanisms such as inhibiting angiogenesis 229221
activating p53 pathways 2?9 Ras/ERK regulation **Yand
transcriptional inhibition ¥*??l JH has been shown to be

| Commonly used Traditional Chinese Medicine herbs in Oncology in Singapore

eff ective against various cancers such as breast %2 liver
33)

12311 pancreatic %, colon P32 lung 9, and prostate *

Besides its anti-cancer properties, JH is also

2 anti-inflammatory P72 neuroprotective

antibacterial !
1241281 “hepatoprotective P9 and cardioprotective P74, It
has also been widely used in clinical trials, with a systematic
review of 389 trials reporting metabolic, musculoskeletal,
neuropsychiatric, gastrointestinal disorders and cancer as
the top 5 conditions for JH studies ®*l. The review found
JH to be most effective in diseases where inflammation
is a driving factor, and can contribute to a reduction in
mortality, morbidity and loss of productivity when used in
these ailments.

Recent decades have seen an increasing number of
studies, each claiming improved extraction methods with
increased bioavailability and efficacy . Outside of the
clinical setting, JH is also widely used as a traditional spice
in cooking "' and consumed as a dietary supplement as
a homeopathic treatment to a wide variety of common

ailments.

Conclusion

This mini-review highlights the longstanding use and
properties of commonly prescribed TCM herbs in oncology.
TCM has been used in cancer management throughout
the last two thousand years of human history, and recent
studies are starting to shed some light on their mechanisms
of action. By integrating ancient wisdom with modern
research, TCM can offer a promising complementary
approach to modern conventional cancer treatment. The
diverse bioactive compounds in many herbs demonstrate
anti-cancer properties and provide a multi-targeted
approach to tackle the complexity of cancer biology. While
many preclinical and clinical studies support the efficacy
of TCM use alongside active western medicine treatment,
further research and clinical trials are necessary for
validation and translation of its widespread use in clinical
settings. Further collaboration between practitioners and
researchers can lead to more effective personalized and
holistic cancer therapies, advancing the global fight against
cancer and improving treatment and prognosis for patients.

[ References ] Omitted
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The Safety and Efficacy of using Astragalus
membranaceous on patients with Primary
Hypertension

Su-An Quek, Si Yu Ong, Tenghui Zhong
Singapore Thong Chai Medical Institution

Introduction

Hypertension is one of the most common chronic
conditions in the world today, affecting up to 1.28
billion adults aged 30-79 years old, and is considered
one of the major causes of premature death worldwide'.
Hypertension is broadly categorized into primary (or
essential) hypertension and secondary hypertension.
Primary hypertension, also referred to as idiopathic
hypertension, accounts for 95% of diagnosed cases®°.
Secondary hypertension is less common and occurs as
a result of pre-existing conditions such as renovascular
disease or renal failure or due to certain drugs and
medication®.

Hypertension has multiple proposed causes and risk
factors, including high salt intake, sedentary lifestyle,
genetics predisposition, obesity, alcohol consumption,
and stress etc®’. Research has shed light as to the various
mechanisms that lead to the development of hypertension,
such as how increased salt absorption results in blood
volume expansion, an impaired response of the renin-
angiotensin-aldosterone system (RAAS), and increased
activation of the sympathetic nervous system. These
changes then lead to an increase in total peripheral
resistance and increased afterload, which in turn leads to
the development of hypertension®.

The currentdefinition of hypertension (HTN) is having
systolic blood pressure (SBP) values of 130mmHg or more
and/or diastolic blood pressure (DBP) of more than 80
mmHg3. Currently, the most commonly used guidelines for
the diagnosis and management of hypertension are from
the American College of Cardiology/American Heart
Association and the European Society of Cardiology and
the European Society of Hypertension.

The

Heart Association categorizes hypertension according

American College of Cardiology/American

to clinical blood pressure, dividing hypertension into the

following stages™:
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Blood Pressure Systolic ; ;
. Pressure Ptesg.lltim(g‘ligl-[ )
Category (mmHg) g
Normal <120 <80
Iilcvatcd( Normal- 130 80.89
High
Stage 1 140-159 90-99
Stage 2 160 100
*Isolated Systoli
solate }‘?OIC >140 0
Hypertension
Table 1. Hypertension Categories according to
The American College of Cardiology/American Heart
Association®.
Blood P Systolic - :
ressure Presane Presls?:tft(?ahfl Ho
Category (mmHg) g
Optimal <120 <80
Normal 120-129 80-84
Normal - High 130-139 85-89
ne 140-159 90-99
Hypertension
B Grade 2 160-179 100-109
ypertension
——— >180 >110
Hypertension
*Isolated S_\-‘§mlic >140 <90
Hypertension

Table 2. Hypertension Categories according to
the European Society of Cardiology and the European

Society of Hypertension®

Diff erent guidelines have diff erent recommendations
with regards to starting pharmacological treatment,
but patient education and lifestyle changes such as
diet and weight management, are recommended for all

hypertensive patients’. Uncontrolled hypertension is
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associated with multiple complications, such as coronary
heart disease, myocardial infarction, stroke, hypertensive
encephalopathy, renal failure, peripheral arterial disease,
atrial fibrillation, aortic aneurysm and death®. As such,
there is much reason and urgency in addressing patients
who present with hypertension.

TCM'’s perspective on Hypertension

Hypertension and the concept of high blood pressure
is not mentioned in historical TCM literature, however,
there are many references to the common presentations
of hypertension, such as headache and dizziness™, and
in some cases where hypertension has progressed and
caused systemic complications, there is mention of
edema, angina, heart palpitations, and stroke.

From the TCM point of view, the root causes of
hypertension can be attributed to emotional imbalance,
improper diet, prenatal insufficiency, and blood and qi
and essence or jing (Kf) deficiency™. As the condition
develops, we see it fall between two broad syndrome
types — deficiency, or excess, with many patients having
a mixture of deficiency and excess in various areas.
Deficiency of qi and blood, or deficiency of the kidney
and liver, results in a lack of nourishment to the brain.
Excess of heat, phlegm, wind, or stagnated blood disturbs
the regular function of the brain. Overall, the TCM
pathologies of hypertension are attributed to excess
liver yang, phlegm and dampness, stagnated blood, and
deficiency of liver and kidney vin”. Unlike conventional
western medication, TCM treatment is based on syndrome
diff erentiation, depending on the symptoms the patient
presents with and the corresponding syndrome tvpe,
various herbal formulas or concoctions can be used to
treat hypertension. A study done in Taiwan revealed that
the most commonly used formula is Tianma Gouteng
Concoction CRJFEEIEE) °, as majority of hypertensive
patients have an excess of liver yang and/or wind that
rises and disrupts the proper flow of gi at the brain.

However, as Hypertension is primarily managed
using conventional western medication in modern
times, majority of the patients who have hypertension
seek TCM treatment for other conditions, raising the
issue of drug-herb interaction especially for herbs with
a nourishing eff ect, such as Astragalus membranaceous
(W) According to the published National herbal
(4 [ BE 25 4)

membranaceous is able to strengthen contractions of

medicine assembly Astragalus
the heart muscle in individuals with heart failure which
then increase blood flow from the heart and raises blood

pressure; it is also able to dilate blood vessels, improve

peripheral circulation, which reduces the blood pressure
in hypertensive individuals. According to the Chinese
Pharmacopoeia (Ff[EZ5 L))" traditionally, its known to
be able to nourish the gi and bolster immunity, work as a
diuretic to facilitate urination, as well as expel toxin and
pus and aid in wound healing. In TCM, its commonly used
in treating fatigue and qi deficiency, lack of appetite and
soft stool, subsidence of middle qi, prolonged diarrhea
and prolapse of the anus, bloody stool and metrorrhagia,
surface deficiency and spontaneous sweating, qi deficiency
related edema etc.

Astragaloside 1V (3 [ 24 IV / # E H #) has been
identified as a key compound influencing cardiac function
While its full mechanism is not vet fully elucidated,
current evidence suggests that Astragaloside IV is able
to inhibit the activity of myocardial sodium-potassium-
ATPase'?,

as well as promote recovery in Ca2+-pump function of

improve myocardial energy metabolism'?,
the sarcoplasmic reticulum (SR)', overall improving
the systolic and diastolic functions of the heart without
increasing the oxygen consumption of the myocardium'®.
Research by Lin et.al has also supported existing
findings indicating that Astragaloside 1V alleviates
oxidative stress, increases the production of nitric oxide
(NO) and cyclic guanosine phosphate (¢cGMP) in the
myocardium, and improves diastolic dysfunction'®. A
clinical trial involving patients with acute myocardial
infarction and subsequent cardiogenic shock compared
the use of Astragalus extract in combination with
standard treatment procedures (oxygen supplementation,
metaraminol, norepinephrine, thrombolytic therapy
etc.), to just standard treatment procedures. It was
observed that the treatment group that received 50ml of
intravenous Astragalus extract (10ml being equivalent
to 20mg of raw herb) experienced a greater increase in
amplitude of heart contractions, increase of the cardiac
output, and rise in blood pressure, restoring cardiac
function to a greater extent than patients who were not
treated with Astragalus extract'’,

Comparatively, the anti-hypertensive effects of
Astragalus membranaceous is better understood and its
mechanism of action has been widely researched. Animal
studies by Wu ct.al have shown oral administration of
Astragalus membranaceous extract is able to inhibit
angiotensin-converting enzyme (ACE) activities in a dose-
dependent manner, and so reduce systolic blood pressure'®.
Proteomic analysis revealed that AM-1 (LVPPHA), a
gastrointestinal enzyme-resistant peptide was the main
active agent in inhibiting ACE activities, and Wu et.al
went on to conclude that the ACE inhibitory eff ect of AM
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and the presence of ACE inhibitory phytopeptide in AME
supported the ethnomedical use of AM on hypertension'®,

As such, Astragalus membranaceous appears to
have a dual function on blood pressure, making it an
understandable concern when used on patients with
hypertension. On one hand, there is the possibility of
it raising the blood pressure of individuals who already
have issues controlling their high blood pressure. On
the other hand, it could cause blood pressure to drop
too low in individuals who are already on hypertensive

medication.

Examination of evidence

A network pharmacology study by graduate student
Chen Jia Qi from Beijing University of Chinese Medicine
examined the use of TCM herbs in the treatment of
patients with hypertensive intracerebral hemorrhage
(HICH). Her research included 343 prescriptions and
revealed that the top 6 traditional Chinese medicines in
terms of usage frequency were: Astragalus membranaceus
(W), Glycyrrhiza uralensis (H#5), Wolfiporia cocos
(1£%), Tangerine peel ([ Hz), Pinellia ternata (3} ¥) and
Angelica sinensis (24 )", The study primarily focused on
the choice of herbs used and their active compounds and
mechanism of actions, and hence there was no mention of
safety and efficacy. To look at the safety and efficacy of
Astragalus membranaceous, we examined a few clinical
trials, most of which were conducted in China where
Chinese Medicine is used alongside Western Medication
as part of standard healthcare.

Li etal of Astragalus

compared the effect

membranaceous in  post-menopausal  hypertensive
women with metabolic syndrome and Asymptomatic
Left Ventricular Diastolic Dysfunction®. The three-arm
trial compared conventional treatment with Astragalus
membranaceous at 5g/day and 10g/day dose (herb
was administered in the form of oral capsule). The aim
of the trial was to observe the effects of Astragalus
membranaceous on improving ventricular function. Other
than showing the safety of Astragalus membranaceous in
hypertension patients with metabolic syndrome, it also
shows that a minimum dose is required for there to be
any statistically significant diff erence in eff icacy in terms
of improvement of ventricular function as only the group
with a daily dose of 10g of AM was observed to improve
more than the control group.

As TCM is often administered as a formula consisting
of many drugs, we also looked at trials that involved
hvpertension patients taking Chinese herbal formulas

comprising Astragalus membranaceous.
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In fact, some commonly used TCM formulas e.g.

(¥R )  are

commonly used in hospitals in China to treat hypertension

Niuhuang Jiangya Preparation
and these have been many studies done to substantiate
its eff icacy and safety®'. Currently, some physicians face a
dilemma when using herbs and formulas with a primarily
“qi boosting” function, these formulas are often used
to address syndrome types with a deficiency, such as
Buzhongyiqi Concoction (4 25%57%) which deals with
qi deficiency, Shengmani San ( 4 iki#0) which deals with
qgi and vin deficiency, and Buyanghuanwu Concoction
(#MFHIA T 7)) which targets blood and gi deficiency that
causes blood stagnation22. The concern is that such
nourishing formulas would cause a rise in blood pressure
when used on patients with pre-existing hypertension,
hence we decided to look into clinical studies involving
hypertensive patients who were prescribed nourishing
herbal formula with a “qi boosting” function.

A meta-analysis by Song and Zhuang looked
at 5 clinical trials comparing conventional western
medication against western medication with Buzhongyiqi

23

Concoction® in the treatment of hypertension. Although
there was no proper reporting of adverse events or
dropout rates, the overall safety of and efficacy of
Buzhongyiqi Concoction combined with conventional
western treatment was acceptable in terms of treating
hypertension and reducing elevated blood pressure.
There were studies that used high dosage of Astragalus
bevond the quantity recommended by most clinical
guidelines and textbooks. The clinical trial performed by
Li and Li (2019) observed the eff ects of Buyang Huanwu
with Shengmai Granules (P& T 37365 25 Ik iOB0RD
on patients with Hypertensive Carotid Atherosclerosis,
and the formula included the equivalent of 60g/day of
Astragalus membranaceous with a treatment duration
of 8 weeks24. Luo's 2018 trial studying the effect of
Yigi Huoxue Tongluo Concoction (555 L4414
combined with conventional western medicine for seniors
aged 60-78 with Primary Hypertension used 50g/day of
Astragalus membranaceous®. These dosages significantly
exceed the common clinical range of 9 - 30g/day. raising
questions about long-term safety and tolerability. Both Li
and Luo’s trials used a formula comprising mainly herbs
for improving circulation or blood and gi in the meridians,
and was taken by oral administration. Despite the high
quantity of Astragalus membranaceous consumed daily,
Luo’s study reported that there were no adverse events
observed for the 1 month treatment duration and blood
pressure in the treatment group decreased to a greater
extent than the control group. Li and Li’s paper did not
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include adverse events reporting.

Although uncommon in clinical practice, research
using Astragalus membranaceous as a single agent
might provide more conclusive evidence about the
safety and efficacy of the herb. Jiang et.al. conducted
a comparative study of Astragalus Membranaceous in
combination with conventional antihypertensive therapy
versus conventional therapy alone among hypertensive
patients. The study indicated that although both groups
did not have any significant difference in the change in
blood pressure before and after treatment, triglyceride
levels in patients who took Astragalus Membranaceous
improved, and there were no adverse effects observed,
and safety markers (liver, kidney function etc.) remained
within healthy levels®. Zheng et.al performed a study
with Astragalus membranaceous granules as well,
with the focus on observing the atherosclerosis index
of hypertensive patients. Zheng’s study also indicated
similar improvement in blood pressure in patients who
took Astragalus membranaceous granules but neglected
to report on adverse events”’.

There has been much research involving Astragalus
membranaceous in the treatment of kidney disease |
an example being Zhang et.al’s review which looked at
66 trials involving mostly Astragalus membranaceous
extract in the form of intravenous injection, with a
dosage of between 20-60ml daily (40 mL being the most
common dose), treated for 2 - 12 weeks (average was 4
weeks). There was no indication that the herb does not
cause any significant effect on the blood pressure of
patients as compared to those on ACEi or ARBs alone28.
In terms of safety concerns, only 20 studies of the review
included a report on adverse events, of which fifteen
studies reported no AEs during the treatment period.
Based on the remaining five studies, common AEs were
dry cough, sCr elevation of more than 30% from baseline,
and dizziness. Three cases of angioedema and a case of
hyperkalemia were observed in two studies. As AEs were
evenly observed in both groups, and abated spontaneously
without any intervention, Zhang et.al concluded that
Astragalus membranaceous did not pose any safety issues
to patients with DKD taking ACEi or ARBs.

Concluding remarks

A commonality among the clinical trials conducted
was the lack of blinding, absence of placebo, lack of
adverse events reporting, and the possibility of biasness,
especially in reporting outcomes. Although blood
pressure is an objective variable and while unlikely to
be influenced by participants’ biasedness, it is affected

which
could come about due to the perception of being denied

to a certain extent by negative emotions *-¥

a better treatment. While these factors do suggest that
the strength of evidence for the efficacy of Astragalus
membranaceous in blood pressure modulation may be
weaker than what results indicate, the safety aspect,
particularly concerns about blood pressure going out
of control (going too high, or dropping too low), seem
to be unfounded. None of the reviewed studies reported
worsening of hypertension or episodes of hypotension
attributable to Astragalus membranaceous. We would
like to highlight that all patients were on their regular
antihypertensives and did not stop their medication at
any point of their trial participation. Nonetheless, while
current evidence suggests that Astragalus membranaceous
is generally safe in patients with controlled hypertension,
well-designed randomized controlled trials with proper
adverse event reporting are needed to confirm its eff icacy

and clarify dosing thresholds.
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Usage of iodine-containing herbs in the
treatment of goiters

Su-An Quek, Yue Qi Loh
Singapore Thong Chai Medical Institution

Introduction

Goiter refers to an enlargement or abnormal swelling of
the thyroid glands. It is associated with a variety of diseases
such as iodine deficiency, hyperthyroidism, hypothyroidism,
inflammation, and autoimmune disorders. While some
goiters, such as pregnancy related goiters, can resolve
with minimal intervention, some can remain persistent for
prolonged periods, or even increase in size. Often, goiters
are the impetus for patients to seck medical treatment
due to its obvious presentation, and many are then later
diagnosed with underlying thyroid disorders'.

In cases of euthyroid goiters, patients are not actively
treated with western interventions unless otherwise
indicated with obstructive presentations, and are typically
advised to monitor their conditions with routine follow-ups.
Even in hypothyroid or hyperthyroid patients, the goal of
western treatment is to restore thyroid function to normal
levels, with little focus placed on resolving the goiter®,
Hence, be it for cosmetic or medical concerns, many patients
with goiters have turned to traditional Chinese medicine for
solutions.

However, there have been adverse case reports of patients
with aggravated thyroid disorders after consumption of
traditional Chinese medicine products. One example is a
case study presented by Karsten Mussigg et. al (2006)*. The
patient in question had been previously diagnosed with
multinodular goiter, with normal levels of thyroid hormones,
negative antibodies and absence of clinical symptoms.
After 4 weeks of consuming traditional Chinese medicine,
the patient developed iodine-induced thyrotoxicosis which
resolved after stopping the mentioned traditional Chinese
medicine and receiving anti-thyroid drug therapy. A closer
investigation revealed that the aforementioned prescription
was a famous concoction catered to goiters traditionally,
known as Hai Zao Yu Hu Tang (i 3 4 4)). The formula
contained herbs rich in iodine, and her calculated daily
dose of iodine (estimated 580 to 990) exceeded the World
Health Organization (WHO) recommended limit of 150pg°,
highlighting the issue of drug safety when administering
high iodine content herbs to thyroid patients.

Most normal healthy individuals are able to adapt to

excess iodine intake though the thyroid glands’ intrinsic

autoregulatory mechanisms. However, patients with
underlying thyroid disorder may fail to respond accordingly,
resulting in either hypothyroidism (due to failure to escape
from Wolft -Chaikoff eff ect) or hyperthyroidism (due to the
Jod Baselow effect)®”. The occurrence of these two opposite
responses is believed to be due to autoregulatory diff erences
in the sensitivity to iodide-induced turn-off in hormone
biosynthesis’.

Given the concerns of iodine controversy in the
management of thyroid disorders and various reported
adverse case studies, it is of utmost importance and
relevance to evaluate the safety of iodine-rich traditional

Chinese medicine in treatment of goiters.

TCM understanding

Traditionally, goiters belong to the broad classification
of Ying Disease (##4), which broadly refers to all diseases
presenting with thyroid swelling, including but not limited
to simple goiters, nodular goiters, thyroiditis, and thyroid
cancer. Traditional Chinese medicine further diff erentiate
these diseases into four subcategories: 1. Qi Ying (“{J8),
similar to the description of simple goiters; 2. Rou Ying
(989, similar to benign nodular goiters and thyroid cysts;
3. Ying Yong (#Jj), analogous to acute and subacute
thyroiditis; and 4. Shi Ying (f748), referring to thyroid
cancer®,

Treatment of goiters dates way back in history. The
Handbook of Prescriptions for Emergencies ( <}l )5 &
A7y ), written by Ge Hong (3§E) in the third century,
is the earliest publication that records the use of iodine-
rich herbs like Sargassum pallidum (%) and Thallus
laminariae/Thallus eckloniae (J£4fi) in the management
of goiters’. A data-mining research by Liu et.al (2019) on
common formulas traditionally used for goiter treatment
listed the common herbs used in ancient times. This
included Thallus laminariae/Thallus eckloniae [LAfi
(63.5%), Sargassum pallidum/Sargassum fusiforme it
(67.3%), Spica Prunellae ¥ f4#E (26.0%), Concha ostreae
Hli (22.1%), Angelica sinensis Y49 (19.2%), Fritillaria
thunbergii #ff D1} (15.4%), Rehmannia glutinosa Az {1 i
(14.4%), Dioscorea bulbifera #2471 (11.55%)'. A separate

research examined a total of 104 formulas, and the most
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commonly used formulas were Hai Zao Yu Hu Tang
(¥ ¥ E477%). Huo Xue Xiao Ying Tang (J% IfiL{i§#7%). Shi
Quan Liu Qi Tang (442 ifi %), and Si Hai Shu Yu Wan
(VU i EFAR A", Unsurprisingly, these formulas contained
substantial amounts of iodine-rich herbs, and are therefore
of concern.

Experimental investigations carried out by Gao Tian
Shu revealed the iodine content of the various common
herbs used in goiter management which are published in
his book “Practical Chinese and Western Medicine Thyroid
Diseases” or «5Z ] vh P52 HUR BRI 22> . Based on results
seen in Table 1, we can see that iodine content varies in
diff erent samples of herbs, hence, it may be difficult to
estimate the iodine content in a prescription, especially
taking into consideration that there may be multiple lodine

containing herbs in a single prescription.

Sample | Sample | Sample
1 2 3

(ug/kg) | (ug/kg)|(ug/kg)

Average

(ug/kg)

Iodine content in
raw herbs

W Angelica
sinensis

1.25 1.73 1.76 1.58

H: {1 3§ Rehmannia

glutinosa

0.07 0.12 0.11 0.10

S K%L Spica

prunellae At

38.43

W 21 Dioscorea

bulbifera 4.21 5.08 4,78 4.09

$ 5 Concha 6.98 927 8.59 8.28

ostreac

iDL} Fritillaria | o0 | 550 | 504 2.09
thunbergii

{4 Sargassum
pallidum/

Sargassum fusiforme

B4 Thallus
laminariae/ Thallus| 756.38

eckloniae

Table 1 Practical Chinese and Western Medicine

Thyroid Diseases or «5Z ] v /g2 HUR RS> by Gao
Tian Shu (§§ K&F)

Liu’s review also showed that the modern usage

643.25 | 701.65 | 70248 | 0682.406

825.35 | 802.34 | 794.69

of traditional Chinese herbs has seen a shift in herbal
prescriptions when dealing with goiters. In the current
practices, common herbs, in order of popularity, are Spica
prunellae (& #45EL), Concha ostreae ($14)5), Fritillaria

thunbergii (i D1 £}), Scrophularia ningpoensis (2 £}),
Angelica sinensis (2419), Paconiae alba ([14}), Sargassum
pallidum (jf #%), Poria cocos ({£%), Bupleurum chinense/
Bupleurum scorzonerifolium (4£#4}), Rehmannia glutinosa
(H4:Hb)>. As compared to the past, current practices have

significantly reduced the usage of iodine-rich herbs. Reasons
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underlying the change are multifactorial, be it due to an
increase in awareness of possible complications of excess
iodine or simply due to a change in disease understanding
and etiology. However, before we delve further into the
safety of iodine-rich herbs in management of goiters, we
will explain a little on the history of traditional Chinese
medicine in this aspect.

In the past, most cases of goiters in China were likely due
to iodine deficiency'?. This coincides with the observations
of past traditional Chinese medicine practitioners, who
discovered that people living in inland and mountainous
areas were more likely to develop goiters. This was published
in ancient classical texts such as “General Treatise on
Causes and Manifestations of All Diseases” <« &3 i
i£» in 610 A.D. and in more recent medical books such
as <RI R RL» . As seafood is an important source
of diet iodine, people living away from coasts tend to be
iodine deficient, and was therefore the most common cause
of goiters then'’. However, back in those times, there was no
concept of iodine deficiency. Traditional Chinese medicine
believes that goiters are due to stagnation of phlegm and
Qi, which progresses to form a solid mass®. Therefore,
herbs that regulate Qi, disperse phlegm, and resolve solid
masses are emploved accordingly for treatment. Of which,
Sargassum pallidum (##5), Thallus laminariae/Thallus
eckloniae (24, Spica prunellae (4 #%), Concha ostreae
(4:4l5) and Fritillaria thunbergii (#ff D1 £}) are traditionally
used and proven to be effective after centuries of clinical
practice.

However, after the introduction of iodized salt in
mainland China in the 1950s, rates of iodine deficiency fell
drastically'®. and the usage of iodine-rich herbs became a
pointof contention even among traditional Chinese medicine
practitioners Currently, there are four major schools of
thought concerning the use of iodine rich herbs in treating
thyroid conditions. The first school believes in keeping
with tradition and advocates the use of iodine-containing
herbs and established formulas, believing that their proven
clinical efficacy in the past is a good basis for continual
usage even in the modern times. However, the second
is in line with western practice in this aspect, completely
rejecting the use of iodine-rich herbs, unless patients show
clear evidence of iodine deficiency. They believe that no
iodine-rich herbs should be used as the iodine content is
not regulated and can easily exceed the recommended
daily intake requirement. The third point of view promotes
the use of herbs with lower iodine content, which allows
traditional Chinese medicine practitioners to prescribe
herbs according to traditional principles while minimizing
the risk of iodine poisoning. The last group adheres to the

fundamental basis of traditional Chinese medicine and
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upholds the importance of syndrome diff erentiation. From
their perspective, in the cases of patients presenting with
symptoms that indicate the traditional etiology of phlegm
and Qi stagnation, appropriate herbs backed with logical

reasoning can be prescribed regardless of iodine content %,

Concerns from the Scientific Point of View

From the modern medicine point of view, various
evidence have pointed to the fact that excess iodine intake
can aggravate conditions and lead to disruptions in thyroid
functions®'®lodine excess disorder was first brought to
international attention in the 19th century, when iodine-
induced goiter was first described in Japan through a
large epidemiological study conducted between 1960 and
1964 in coastal Hokkaido'. Due to their cultural diet of
high seaweed intake, the coastal population consumed
on average 20mg of iodine per day. The local adult goiter
rate was 9%, compared with 1% in an inland community.
Another recent study supported the hypothesis by recording
a high median thyroid volume of 4.9ml2 in school-age
children living in coastal Hokkaido, as compared to 2.9ml1.2
in noncoastal Hokkaido18. Lu et al. (2016) investigated the
reversibility of iodine-induced goiter following the initiation
of a Chinese policy to remove iodized salt from regions with
naturally high iodine concentration in water sources. After
discontinuation of iodized salt, goiter prevalence dropped
drastically’. With this problem in mind, we proceed to do a
literature search, to find out the current evidence available.

Evidence from current literature

In the nextsection, we will look at Goiters associated with
either euthyroidism, hypothyroidism, or hyperthyroidism.
The focus here will not be on pathogenesis, but rather, we
will be looking at the usage of herbs (including patterns of
usage of lodine-rich herbs) in these 3 types of goiters.

Euthyroid Goiters and lodine-Rich Herbs

Many clinical trials have shown that use of iodine-rich
formulas is eff ective in reducing goiter size, with or without
the combination of Western intervention, and no severe
adverse events have been reported. One example is the study
by Yang and Lu (2017) which compared two different TCM
herbal formulas (both Xing Qi Hua Ying Tang and Hai
Zao Yu Hu Tang contained iodine rich herbs) in treating
patients with either multi nodular or diff use goiter®. In this
study, both groups of patients had normal levels of TSH,
free T4 and free T3 before and after treatment, and both
groups experienced a reduction in goiter size. Another study
involving TCM was done by Zhang et.al (2017), comparing
the eff ect of Xia Ku Cao Granules (& B 0K to an herbal
decoction containing iodine rich herbs such as Sargassum
pallidum (jff#%) and Thallus laminariae/Thallus eckloniae

| Usage of iodine-containing herbs in the treatment of goiters

(BAf)*. This research found that as compared to using
Xia Ku Cao Granules, the patients who took the herbal
formula experienced more pronounced reduction in goiter
size, although levels of FT3, FT4 and TSH changed after
treatment, they were still within the clinically acceptable
range.

Hu et.al (2002) did a study investigating the effect of
Jia Zhong Fang (H1JjfJ7) on benign nontoxic goiter
as compared to levothyroxine on reducing goiter size®.
The study measured goiter size via ultrasound as well as
physical palpation, and found that goiter size decreased
more significantly in patients who took Jia Zhong Fang, at
the same time, change in thyroid hormones (T3, T4, TSH,
FT3) levels were not as significant as patients who took
levothyroxine. This study, however, had patients taking the
Jia Zhong Fang for varying durations, from 2 to 6 months,
and it was not explained clearly if this had any eff ect on the

change in thyroid hormone levels.

Hyperthyroid Goiters and lodine Rich Herbs
Patients with hyperthyroidism often present with
symptoms like increased metabolism, rapid heart rate,
irritability, insomnia, low heat tolerance, excessive sweating
and tremors®. In traditional Chinese school of thoughts,
these patients generally belong to syndromes such as
Hyperactive Liver Fire (JiF k& HEE) , Yin deficiency and
Yang excess (B HEPH L), and Qi and Yin deficiency (“ [}
Wi ). From a TCM perspective, the direction of treatment
revolves around removing excess heat, tonifying the liver,
and nourishing Yin** and herbs selected specifically for
the purpose of transforming phlegm, softening masses, and
dissipating nodules in this case include Concha ostreae
(k) and Fritillaria thunbergii (#ff DI} . Herbs such as
Spica prunellea (B #L), Scrophularia ningpoensis (2 £2),
Angelica sinensis (241) and Paeoniae Alba (|4 A})are also
frequently used in clinical settings and trials in treatment of
hyperthyroid goiters, and are also commonly seen in ancient
and current publications®. One example is a clinical trial
by Li et. al (2011), where the effectiveness of thiamazole
is compared to a Chinese herbal concoction containing
Concha ostreae (§1:17), Spica prunellea (5 i #%), Gastrodia
elata (CKJE), Uncaria rhynchophylla (#4jf§), and Concha
haliotidis (f7 JLH)*. Results revealed that the herbal
group displayed similar improvement in thyroid functions
and thyroid sizes as conventional group, but reported
significantly less adverse events, This primarily indicates
that usage of Concha ostreae (i) and Spica prunellea
(KL 2Y) are safe and eff icacious, despite its iodine content.
Many clinical trials have been done on hyperthyroid
patients with the aim of reducing goiter size. An example
is Tian et.al (2018) which looked at using Goiter Dispersion
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Formula (did not use iodine rich herbs but had herbs with
moderate levels of iodine e.g. Spica prunellea (EfF#E),
Scrophularia ningpoensis (% £t), and Angelica sinensis
(24157, Tian et.al found that Goiter Dispersion Formula
significantly reduced goiter size in patients and improved the
treatment outcomes of antithyroid drug in hyperthyroidism
patients with neurologic manifestations of Graves’ disease
by modulating 11.-2, I1.-8, and 11.1727.

A clinical trial by Yang et.al (2017) which used Yingliu
mixture(JR 4 7)), had similar findings®. Yang’s rescarch
showed that in addition to reducing goiter size, Yingliu
mixture combined with methimazole could reduce TNF-g
and IL-10, increase CD4+ CD25+, improve thyroid
function, reduce thyroid autoantibodies, and improve the
clinical symptoms in patients with GD, and the efficacy
was shown to be better than that obtained by the use of
methimazole alone.

A Cochrane Review also found results that supported
herbal
hyperthyroidism®. Goiter size was not the main treatment

the use of Chinese medicines for treating
outcome evaluated in this paper which was focused on safety
(determined by monitoring adverse events) and efficacy
(measured via thyroid function screening and patients’
symptomatic relief). Compared to using antithyroid drugs
alone, the results showed that Chinese herbal medicines
combined with antithyroid drugs may offer benefits in
lowering relapse rates, reducing the incidence of adverse
effects, relieving symptoms, improving thyroid antibody
status and thyroid function.

However, there have been cases of recurrence and even
aggravation of hyperthyroidism after weeks of iodine-rich
herbal consumption, despite the initial remission'. As
mentioned before, patients with existing dysregulation of
thyroid functions tend to be more susceptible to changes in
iodine intake, which are otherwise well-tolerated in healthy
individuals. Therefore, caution is advised when prescribing
iodine-rich herbs to hyperthyroid patients.

Hypothyroid Goiters and lodine Rich Herbs
Hypothyroid patients typically present with symptoms
such as cold intolerance, puffiness, decreased sweating, and
skin changes, in some cases, patients also may present with
decreased metabolism, fatigue, constipation, weight gain,
etc”. According to TCM syndrome diff erentiation, patients
with these symptoms are categorized as Yang deficiency?.
In the case of hypothyroid goiters caused by Hashimoto’s
thyroiditis, an analysis by Cheng et.al revealed that patients
largely belong to the Spleen and Kidney Yang deficiency
syndrome (5 [HHE) and prescriptions commonly include
herbs that were warming and invigorating to revitalize the
Spleen and Kidney Yang, and those herbs did not fall into
the category of herbs known to have high iodine content™.
However, there are still clinical practices that include
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small amounts of iodine-rich herbs, to increase the effects
of resolving goiters. For instance, Yang and Hou (2020)
used Ruanjianxiaoying granules in combination with
levothyroxine sodium tablets for treatment of Hashimoto’s
thyroiditis with hypothyroidism*. The formulation used
included iodine-rich herbs such as Sargassum pallidum
(#3#:), Thallus laminariae/Thallus eckloniae (FL4fi), and
Spica prunellea (X f#%). Results showed that goiter size
decreased more significantly in treatment group than in
control group taking levothyroxine sodium tablets alone.
Thyroid hormone levels (TSH and FT4) and antibody levels
(TPOAb and TgAb) showed significant improvement in
treatment group as compared to control group. No adverse
events have been reported.

The above-mentioned examples do not serve to advocate
specifically for the use of iodine rich herbs in hypothyroid
patients, nor do they serve as evidence that high iodine
intake is safe for patients with hypothyroid conditions. In
fact, multiple research has shown that high iodine intake
is strongly associated with autoimmune thyroiditis in
China*%, Research indicates that high iodine intake can
induce thyroid disease in people with autoimmune diseases
by changing the expression of HLA-II, or by oxidative
damage of thyroid cells, thus causing loss of functional
thyroid cells. Reduction of iodine to normal intake levels
can restore normal TSH levels*.

Discussion

Most papers that we looked at had a designated TCM
treatment method and herbal prescription that took into
consideration syndrome diff erentiation, and also include
herbs for resolving goiter mass. Dosage was prescribed
according to conventional standards, and as such, we did
not encounter any case where iodine-rich herbs were used
in high-dosage. There were no cases of thyroid function
impairment that arose during the course of treatment,
adverse events were minimal and comparable or less than
observed in patients who were on conventional western
medicine only, and many were able to see a more significant
reduction in goiter size than patients on western medicine
only.

One question that arose from this research was: How
do these herbs resolve goiters? Based on the patterns of
herb use in various types of goiters, being “iodine-rich”
is not a pre-requisite for a TCM formula to be useful
in resolving goiters. Natural products consist of many
active biomolecules working together in synergy to assert
their pharmacological effects in the body. For instance,
Sargassum pallidum contains various active compounds
including polysaccharides (such as SP polvsaccharides),
and flavonoids (such as baicalein and quercetin
3-O-glucuronide), which demonstrate anti-tumour, anti-

oxidative, immunoregulatory eff ects etc®. Song et.al (2011)
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suggest that various active compounds in Sargassum
pallidum may contribute towards its immunomodulatory
effect, allowing it to reverse serum T3, T4, TgAb and
TPOAD levels, impacting histopathological changes and
TRALIL protein expression as well as inhibit thyroid growth
induced by excessive iodine intake and improve immune
function””.

A preliminary research done by Li et. al (2011)
identified 8 potential lymphocyte proteins that showed
different expressions in hyperthyroid patients when
compared to healthy individuals®. These lymphocyte
proteins such as Profilin-2, aldehyde dehydrogenase 1A1,
heat shock protein-27, etc., were found to play a role in
the development of hyperthyroidism. After treatment
with Chinese herbal formula containing Gastrodia elata
(K J#E), Uncaria rhynchophylla (§jj#), Concha haliotidis
(1 BH), Concha ostreae (4f#5), and Spica prunellea
(B A5 TE), it was found that the quantities of these proteins
were significantly changed. Profilin-2 was upregulated
while aldehyde dehydrogenase 1A1, heat shock protein 27,
superoxide dismutase, annexin Al, rho-GDP separation
inhibition factor, peroxiredoxin-1I, endoplasmic reticulum
protein 28 were down regulated. Although the results
remain far from elucidating the exact mechanism of action
of these complex compounds, it is a good starter to shine
light into the pharmacological pathways of Chinese herbs
in the management of goiters.

Conclusion

Given the current evidence available, the efficacy of
these iodine-rich herbs appears to be a promising approach
for goiter management, whether it be Euthyroid Goiters,
Hyperthyroid Goiters, or Hypothyroid Goiters, with existing
clinical trials showing that such herbs have a relatively safe
profile, so long as they are consumed based on licensed
practitioners’ advices and within the safe dosage indicated
by Pharmacopoeia of the People’s Republic of China «i1
A2 N BRI 25 8y . Most of such research had a limited
treatment duration of 3 months without any post-treatment
follow-up. As we are unable to determine the long-term
effect of prolonged iodine-rich herb usage based on
literature published, we would hence strongly recommend
regular follow-ups with licensed TCM practitioners and
regular monitoring of thyroid function. All literature
reviewed had patients who were clearly diagnosed and had
undergone thorough thyroid function screening. Although
TCM practice emphasizes treatment according to syndrome
diff erentiation, it is still important for proper screening and
diagnosis of thyroid conditions to eliminate the possibility
of thyroid cancer or other red flags. This will prevent the

risk of delaying essential treatment.

| Usage of iodine-containing herbs in the treatment of goiters
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~ The usage of TCM and Western medicine
in the treatment of hyperuricemia and gouty
arthritis

Hao Li Leong, Jia Xuan Lee, Yi Yang Quek, Quan Ming Tan, Su-An Quek
Singapore Thong Chai Medical Institution

I I yperuricemia is a characterized by
abnormally high levels of uric acid in the blood—

commonly defined as above 6 mg/dL in women and 7 mg/

condition

dL in men. It atrises from either overproduction of uric
acid—often driven by high-purine diets (red meat, organ
meats, seafood), excessive fructose or alcohol intake,
rapid cell breakdown—or reduced excretion due to kidney
dysfunction, certain medications, or metabolic issues!'l.

Recent data show that hyperuricemia is a common
global health issue, aff ecting approximately 2.6 — 36% of
adults worldwide®. In the United States, estimates based
on National Health and Nutrition Examination Survey
(NHANES) 2015 -2016 indicate that about 20.2% of
men and 20.0% of women had elevated serum uric acid
(SUA) levels—over 47 million adults—while gout aff ected
about 3.9% of the population®. Among U.S. adolescents
(ages 12 —17), recent figures (2015 - 2018) show an even
higher prevalence of 32.8% overall, with hyperuricemia
affecting 50.7% of males and 13.5% of females in this
age group!’l. In 2021, a healthcare data survey across 12
provinces in China revealed that the age- and sex-adjusted
hyperuricemia prevalence was 13.6% - 24.3% in men and
2.6% in womenl?l, These figures illustrate that elevated uric
acid is widespread actross diverse populations.

Although most individuals have no symptoms,
persistently high SUA levels could lead to uric acid crystal
deposition, causing gout, kidney stones, and potentially
contributing to chronic kidney disease, hypertension,
insulin resistance, and cardiovascular problems!¥.

In the United States, the 2015 - 2016 NHANES data
reported a 3.9% gout prevalence among adults (~9.2
million people), with 5.2% in men and 2.7% in women,
rising sharply with age (up to ~8.7% in those 80+)¢, Trends
from 2017 — 2018 show further increases, with an overall
gout prevalence of 5.1% (~12.1 million Americans) and a
concerning rise among Asian adults in the U.S., reaching
6.6% and nearly 23.6% in older Asian menl.

Gout is a complex form of inflammatory arthritis
caused by a buildup of uric acid in the blood, leading to

tiny, needle-like urate crystals depositing in joints—most

often the base of the big toe. These crystal deposits trigger
sudden, intense attacks of pain, swelling, redness, warmth,
and tenderness—often waking people in the middle of
the night with the sensation that the joint is “on fire”
B, Although gout typically comes and goes in distinct
episodes, repeated untreated attacks can damage joints,
form hard crystal deposits called tophi, and lead to kidney
stones or impaired kidney function. Based on the diff erent
characteristics, gout can split into four stages, namely the
asymptomatic hyperuricemia phase, acute gout attack,
intercritical gout, and chronic tophaceous gout?.

Given the established link between hyperuricemia and
gout, and the importance of reducing SUA levels for chronic
management, urate-lowering therapy (ULT) remains the
cornerstone of treatment. Xanthine oxidase inhibitors
(XOIs), such as allopurinol and febuxostat, are first-line
treatments. Alloputrinol treatment typically begins at 100
mg daily, with gradual dose increases every 2 — 4 weeks to
reach target SUA levels, i.e. <6mg/dL"". Uricosuric agents
like benzbromarone and probenecid serve as second-line
therapies or alternatives, while anti-inflammatory and
analgesic options, including colchicine, glucocorticoids,
(NSAIDs),

help manage symptoms/'"'?, Combination therapy is

and nonsteroidal anti-inflammatory drugs
recommended when monotherapy proves ineff ective.

Due to prolonged duration of therapy and given that
patients may ignore the significance of long-term ULT,
adhetrence to ULT is often poot. Hence, it leads to frequent
treatment failures and high recurrence rates!>'4,

On the other hand, western medications for gout often
cause side eff ects such as allergic reactions, gastrointestinal
irritation, liver toxicity, and nephrotoxicity. Therefore,
many research studies aim to identify natural compounds
that lower uric acid while possessing anti-inflammatory
properties. One such compound is Polydatin (PD), the
primary active ingredient in the rhizome of Polygonum
cuspidatum (Hu Zhang, fEL). PD is also present in
common foods like grapes, peanuts, red wine, cocoa, and
mulberries. Studies have demonstrated its antioxidant, anti-

inflammatory, and antibacterial properties.Animal studies
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have shown that PD is non-toxic to the liver, kidneys, and
cardiovascular system at doses up to 200 mg/kg. Clinical
trials indicate that a 20 mg dose of PD administered twice
daily for three months has no significant adverse health
effects!"?,

PD has
downregulate xanthine oxidase (XOD) activity in the
liver, thereby reducing SUA levels!'*". Additionally, PD

mitigates oxidative stress-induced kidney damage by

In several studies been observed to

lowering malondialdehyde (MDA) levels and enhancing
the activity of antioxidant enzymes such as catalase
(CAT), superoxide dismutase (SOD), glutathione (GSH),
and glutathione peroxidase (GSH-Px)!"%.

PD  modulates urate
(which
facilitates urate reabsorption) while upregulating ABCG2,
OCT2, OAT1, and OAT3 (which promote urate excretion)

1213 Furthermore, PD reduces pro-inflammatory cytokines

In  hyperuricemic mice,

transporters by suppressing GLUTY9, URATI

IL-18, IL-6, and TNF-¢, and decreases inflammatory cell
infiltration in the ankle joints!?.

Inflammatory responses in gout are largely mediated
by the NLRP3 inflammasome and the NF-xB pathway. The
activation of proinflammatory cytokine IL-18 occurs in
two stages: first, Toll-like receptors (TLRs) trigger NF-»xB
signalling, leading to IL.-1§ synthesis; second, MSU crystals
activate the NLRP3 inflammasome, converting pro-11.-13
into its active form. In our studies, elevated expression of
NLRP3 inflammasome-related proteins has been observed
in the kidneys and ankle joints of hypouricemic mice!'>'%,
PD significantly inhibits the NF-xB signalling pathway
and the of NLRP3 This
effect was confirmed using inhibitors such as MCC950
(which targets the NLRP3 inflammasome) and QNZ (a
quinazoline-based NF-xB inhibitor). Both inhibitors, like

activation inflammasome.

PD, reduced protein expressions associated with these
inflammatory pathways, further supporting PD’s anti-
gout properties!'”. Furthermore, PD demonstrated the
ability to enhance the AMPK/SIRT1 pathway and reduce
the phosphorylation levels of IKKeg, IxBa, and p65!'%',
Both of these are important in downregulating the NF-xB
signaling pathway.

In Traditional Chinese Medicine (TCM), gout, known
as “Tong Feng” (%K), is attributed to a deficiency-type
body constitution in combination with external pathogenic
influences!"”. Genetic factors, dietary habits, and lifestyle
irregularities contribute to this constitution, while
external pathogenic elements—Wind, Cold, Dampness,
and Heat—exacerbate the condition. Damp-heat is the

most common TCM classification for gout, and treatment
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focuses on eliminating these factors while relieving pain
and inflammation.

Other than Hu Zhang, a network pharmacology study
on TCM herbal treatment for gouty arthiritis revealed
that Radix Achyranthis Bidentatae (4:|f), Semen Coicis
Albais (F1%{7). Rhizoma Smilacis Glabrae (J1£%5),
Cortex Phellodendron Amurense (#{#]) and Rhizoma
Atractylodis Lanceae (££A), form a core group of herbs
which are commonly used!"®"l. Clinical research involving
patients with accumulated dampness-heat of acute gouty
arthritis, have shown that these herbs are able to lower
uric acid and decrease the rates of adverse reactions.

In our effort to study the effects and interactions of
TCM treatment and western medicine, we discovered that
the outcome of TCM in treating gouty arthritis is non-
inferior to that of western medicine. In fact, combination
therapy of both Western medicine and TCM vyield the best
results in terms of uric acid levels and adverse events,
suggesting its safety and efficacy for short term treatment
of gouty arthritis (most trials had a treatment period of 4
weeks).

Forexample,ina12-week,double-blind,double-dummy,
non-inferiority study, outpatient individuals with newly
diagnosed acute gouty arthritis were randomly assigned
to receive Chuanhu (CH) anti-gout mixture or colchicine
(Col)?, The levels of uric acid, alanine aminotransferase,
aspartate aminotransferase and creatinine were decreased
more significantly in the CH group than in the Col group
(P<0.05), indicating that the Chuanhu anti-gout mixture
may be superior to colchicine in lowering SUA, thus
protecting the liver and kidney function. In the intent-to-
treat (ITT) analysis, the diff erence of recurrence rate was
-2.22% (95% CI: -10.78%-6.23%), while in the per-protocol
(PP) analysis, the diff erence was -3.51% (95% CI: -12.61%,
5.59%) . The 95% interval confidences were included in
the non-inferiority interval %% 5%l: therefore, based on
the recurrence rate, the treatment with the Chuanhu anti-
gout mixture was not inferior to treatment with colchicine.
Remarkably, fewer side effects were observed in the CH
group (3.27%) than the Col group (28.41%).

In another study to evaluate the clinical efficacy
and safety of the traditional Chinese herbal formula
“Miaoling Xianzi Decoction”, patients diagnosed with
acute gouty arthritis of the damp-heat accumulation type
were randomly assigned to 3 groups: TCM group, western
medicine group, and integrated group?®']. Patients in TCM
group were treated with “Miaoling Xianzi Decoction” alone,
western group treated with colchicine, whereas integrated

group treated with both “Miaoling Xianzi Decoction” and
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colchicine. When patients’ joint pain began to subside, the
dosage of colchicine was reduced, the integrated group
was observed to have a shorter period (4.87 +1.50d) to
reduce dosage as compared to western medicine group
(5.53 £+ 1.20d). Overall results indicated thatall three groups
had significant clinical improvement. The integrated group
had the best overall results, including greater reductions
in joint pain, inflammation markers (WBC, ESR, CRP)
and SUA. The TCM group demonstrated improvement
that is non-inferior to western medicine, especially in
symptom control, with fewer adverse reactions than the
western medicine group. The colchicine-only group was
also eff ective but had a higher rate of side eff ects, mainly
gastrointestinal symptoms and abnormal liver functions.
All three groups showed stable BUN and sCR readings
before and after treatment, indicating no adverse effect
on renal functions. Therefore, Miaoling Xianzi Decoction
is effective in treating acute gouty arthritis of the damp-
heat type. The integrated therapy (Miaoling Xianzi +
colchicine) is the most effective, while Miaoling Xianzi
alone offers a safer alternative to colchicine with notable
clinical benefits.

In addition, we further studied the efficacy and safety
of TCM treatment for chronic gouty arthritis. A clinical
study investigated the use of TCM Huayu Sanjie Formula

122

and its combination with allopurinol®. To explore a
potentially safer and more eff ective approach, researchers
conducted a randomized trial involving 63 patients, they
are divided into three groups: a TCM group of 21 patients
receiving Huayu Sanjie Formula alone, a Western medicine
group of 20 patients receiving allopurinol alone, and an
integrated group of 22 patients receiving both treatments.

The results demonstrated significant improvements
across all groups, with the integrated treatment showing
superior outcomes. Patients receiving both Huayu Sanjie
Formula and allopurinol exhibited the greatest reductions
in levels of SUA, ESR, and CRP, along with marked
improvements in joint pain, swelling, and function. The
total eff ective rate in the integrated group reached 90.91%,
significantly higher than the 80.95% and 75% observed
in the TCM and Western medicine groups, respectively.
Importantly, the combination therapy did not increase
adverse reactions, maintaining a safety profile comparable
to monotherapy.

The Huayu Sanjie Formula, composed of herbs such
as Rhizoma Smilacis Glabrae (+1K%) and Alisma
orientalis(Sam.)Juzep.(7{%) for draining dampness and
detoxifying, and Cyathula officinalis Kuan(JI|4:J) and
Pheretima aspergillum (E. Perrier)(#f1 J¥) for promoting

blood circulation and unblocking meridians, addresses
both the root causes and symptoms of gout. Its synergistic
effect with allopurinol enhances uric acid reduction
while mitigating inflammation and joint damage. These
findings suggest that integrating traditional Chinese and
Western medicine offers a promising therapeutic strategy
for chronic gouty arthritis, combining high efficacy with
improved tolerability. However, the sample sizes of these
studies were relatively small (20-30) and the trials were
lacking in post-treatment follow-up. Hence, further studies
are needed to explore the eff ects of integrating TCM with
Western medicine for long-term management of gout and
hyperuricemia.

To conclude, the incidence of gout has been steadily
increasing in recent years. Gout and hyperuricemia have
become common metabolic disorders that pose a serious
threat to public health. If left untreated, they may lead
to complications such as joint damage, impaired kidney
function, and diabetes, thus warranting close clinical
attention.

TCM has demonstrated promising efficacy in the
treatment of gouty arthritis. Treatment principles are
often based on discase stages and include methods such as
clearing heat and detoxifying, promoting diuresis to drain
dampness, activating blood circulation to resolve stasis,
and tonifying the liver and kidneys. Studies have shown
that TCM formulations offer both good efficacy and
safety. Some active components possess anti-inflammatory
and uric acid-lowering properties, which can effectively
improve relevant pathological indicators. However,
due to the complex pathogenesis of hyperuricemia, the
therapeutic targets of these active compounds remain
inadequately understood. Future research should focus
on exploring new molecular targets involved in the
treatment of hyperuricemia to advance the mechanistic

understanding and clinical application of TCM.
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