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Efficacy and Safety of Pharmacopuncture and Bee venom A cupuncture
for Knee Osteoarthritis: A systematic review and meta-analysis

Yeon Jae Lee', Hyo Rim Jo?, Seon Hye Kim’, Won Suk Sung’, Eun Jung Kim®"

'College of Korean Medicine, Dongguk University

Dep. of Acupuncture & Moxibustion Medicine, Dongguk University Bundang Oriental Hospital

Objectives: The purpose of this study was to evaluate the efficacy and safety of pharmacopuncture and bee venom

acupuncture for knee osteoarthritis.

Methods: We searched for randomized controlled trials that investigated the effects of pharmacopuncture and bee
venom acupuncture on knee osteoarthritis through the electronic databases including Pubmed, EMBASE, Cochrane,
CiNii, CNKI, KMBASE, KISS, NDSL, and OASIS. Meta-analysis was performed by Review Manager software and

the quality of included studies were assessed by the Cochrane risk of bias tool.

Results: A total of 20 articles with 1536 participants were identified. 12 trials about phamacopuncture and 8 trials
about bee venom acupuncture showed significant improvement than sham treatment, western medicine treatment, and
other Korean medicine treatment such as acupuncture in diverse scales. Six trials reported adverse events.

Conclusions: These findings showed certain efficacy and safety of pharmacopuncture and bee venom acupuncture.
It would be helpful for patients and Korean medicine doctors in the choice of the treatment for knee osteoarthritis.
Well-designed studies with long term follow up and more number of participants should be conducted to strengthen

the evidence of the use of pharmacopuncture and bee venom acupuncture.

Key Words - Knee osteoarthritis (knee OA), Pharmacopuncture, Bee venom Acupuncture, Systematic review,

Meta-analysis
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database searching
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3) Cochrane (n=35),

4) CiNii (n=0)

Additional records identified
through other sources
(n=1)

R
Zojzt £= 15360
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5) CNKI (n=62)
6) KMBASE (n=26), KISS (n=183),
NDSL(n=210), OASIS (n=38)
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Records after duplicates(n=73) removed
(n=831)
d

Records screened
(n=831)
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(n=780)
not OA,
not human model,
improper treatment,
not RCT model

Full-text articles assessed
for eligibility
(n=51)

Studies included
in qualitative synthesis
(n=20)

Studies included

in quantitative synthesis
(n=16)

Full-text articles excluded,
with reasons
Full text
not obtainable (n=2),
Not satisfying
intervention criteria (n=14),
Improper group
setting (n=15)

Pharmacopuncture (n=12),
Bee venom

pharmacopuncture (n=8)

Pharmacopuncture (n=10),
Bee venom

pharmacopuncture (n=6)

Fig. 1. Flow chart of the trial selection process
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gt WAsh Ao sHo|glon, SH nE
g ARE B9 Zhangd] AN E F
A 48 A= 52 19, 59 43 3%) 4 dx+
29 (N7 FD 29)eg F 6ol 25911, Shin
59 AFVolME 7 o] WasHA 7|AEA]
7heH & 8 (A& W& 48, aAdE 58 2%,
A& 4 29)o] g3t Conrad 52 A7
Me SAT 1137 (o1 WhS 341, A2 o) vt
S 2%, AR "|E5 209, 59 H3] 439, Al H
7b &4 119, 718 3%) 2 ti2 357 (o1 §H
39, AZgt ol ¥kg 27, A8 HES 109, B2
3] 14, A% 7} 24 4%, 7] 2) 08 B
S7F g8k} Kim 59 A7oAEe FAE |
AR 59 9 g2 69 H& 3 19, 1F
AR QIR A= FH 29, AR B7F &4 3%)2
2 % 79o| g9t Lig AN SAE
2% (9] H3 19, oA} ¥ 19), RN E 1
g (FALE E8)0 7 & 33o] g5t

3 M 24

FEY|, 7HEeS, A9, AAF 59 o
2 7MA0] B2 BE 9o A4 A7 Y €
A Aol I 7hsAdol =710 Bt RS
Halo] 34 £48 A &, 142 553
RS RS ke 222 3, O AR ©E
3 9 By A7 R ARSSIN ok 2
2 95 2789 4% AR ¢ M=o} un 29
B9 A7} v 19, o X7} v 29
MRol9lon, B 279 FP, P A7 Al A
g offo] w2 vjw 38>, s A7 A] oY
A7 of¥o] wZ H|w 4P o7 Z 12HoR U
Bt 55 Q¥ O EY FE AA 5=
oFy @9} vlw 1W, Y 2729} v 68, F
g 229} vln 10|t

¢

P
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% 1299 oFY A F 4wH0To|
o, 28?0] F| FAlAlg AMBBIAOH, Ti9t
EjeERAL g, 1k ok, AsiA ok, W A
A, Y $28, §21 FIE 8T A7 2
1EHolglt 85 AT SHIIY ¢zt
A% BES AR S4sto] A8slgon, 3
HH0] oA Alotols W o] 85to] R

2 8L 49 AN S A8

S

4) It X&

o o =5 8% avs WISk s VAS
(Visual Analogue Scale), WOMAC (Western Ontario
and McMaster Universities Osteoarthritis Index) Z}
93], Effective rate’} 83|2 714 Wo| o] &% 7}
9|, SF-36 (The Medical Outcomes Study Short
Form-36) 23], Lysholm score 23], SF-MPQ
(short-form McGill pain questionnaire) 13], EQ-5D
(EuroQol five-dimensions) 13] 5°] H7} A HZ A}
SH U

b) Xl@ 34 U 77t

13 & 2-33] 287} 15808 71 wo 7o),
Fg 13 A7 282, 353 M7 18>, 453 A
Z 18", 73] A= 1990 Uit A7 7]
Zl'% 2_%_ 4]_1324,27,29,36)’ 3;1\_ 21—1318,20), 431\_ 6ﬁj
21,22,26,32,35,37) 5_;’<_ o]/g_ 631% 19,23,25-28,30,34) -)FO]%J—:’_ 7}_
A 2 A= 7IZE 15590, ¢ X& 7|7ko] i
ANEA &3 7 233 A7E AGT =72 21

31,33)01%\4]_4_.

6) Xz =9

A 2HT 23 BREMER, ST35)7F 1292
7P ol Ag=QlL, Kbk (GB34) 113], PR



(EX-LE4)¥} [y (SP10) 103] o& ATeH it
9] PR (ST34), IR, E=H (ST36), KRR
(SP9) E3H 53] o|A} MEE|QITt (Table 3).

7) tHy

o 9 =5 QWA ol WS Haleh A
% cHoE, AR RN T3 JlegE, BB
Z:I] %_‘% E:]—,_—éj_ %_1’1}0] 5%19,25,30,34,36)’
BS HAG AT 19, TARS wad A7}
180]9ck. o] & 8B5S 0|8t 13 AFE
A2 g2 BN 44% B4 (ohget
A&, FA HE, ALY, AT Easigith

Kl

oft
15
a=}

ofs
S

v e

ek

3. XZ9 R84 2M (Appendix 1)
1) o

(D) 2 89 vs. AA 4

28"%o|1} o] ZF EAo] 7Hsgt =Fe 130]9)
t} (sham: 5% dextrose). 1HS 53 Pain VAS,
WOMAC, EQ-5D 17} oA ok gwifo] 7|
Al oFto] Hlsl o3t avkE E ATt (Pain VAS:
MD -1.80, 95% CI -2.76 to -9.84, p=0.0003;
WOMAC: MD -10.95, 95% CI -1991 to -1.99,
p=0.02; EQ-5D: MD -0.90, 95% CI -1.72 to -0.08,

Table 3. Frequency of Acupoints

o 584 9 P AAA 2 nd H e 24 (65)

p=0.03).
(2) FH 99 vs. ) A=
19| =F0] Qlglo} B Aod B4 715
st B7F A7 QT W 9 FRHEATL AAEA|

o} B4 AeHA EHeT.

ro{:

05

3) I 8% vs. P A=

SFY @3} Py ARE MEY L 2
07 effective rateTr2 H7} AEZE ARESIETH 1
23, oFd Q¥<to] ti2to] Hs de EHou
SAMCE [OstA] ASkth (RR 1.10, 95% CI
0.95 to 1.27, p=0.22).

@) o 89 + T Am vs. T A=

P NS A Aol oFd 299 982
H| 23 9 & 3WPPOZ, Pain VAS, WOMAC,
effective rate H71S ARESIITE Pain VASS}
WOMAC 3717} 27+ 3%, 230l AlP=|qla, ok
% Bado] FF A= wxo Hlg| fo3t &t
£ HHt} (Pain VAS: MD -1.02, 95% CI -1.18 to
-0.86, p<0.00001; WOMAC: MD -11.18, 95% CI
-12.06 to -10.31, p<0.00001). Effective ratex= 13H
oA AREEUL, o 8¥lol o Be THZ B

Frequency Acupoints Frequency Acupoints

12 ST35 4 EX-LE2

11 GB34 3 BLA40

10 EX-LE4 3 BL24

10 SP10 2 LR8

9 ST34 1

8 Ashi point LR3,BL11,BL17,BL19,
BL21, BL2S, BL27, GB33,

5 ST36 GB39, K1, ST32

SP9

Total 23 acupoints
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o SAHCE FotA] ekttt (RR 1.03, 95%
CI 0.94 to 1.13, p=0.47).

6 9 okz] 94 + s} A& vs. M A&

Y A2E B AHIA o 89 fRE
B9 e F 4?02, Pain VAS, WOMAC,
effective rate F71= AR85}99T} Pain VASS} effective
rate B717F ZF 24, 4o AIPESIL, O 8
0] §9Jgt 835 Bt} (Pain VAS: MD -1.27,
95% CI -1.42 to -1.13, p<0.00001; effective rate:
RR 122, 95% CI 1.10 to 1.35, p=0.0001).
WOMACZ 1#HoA ARGESIT, o] Q90| ¢
Be 58 Yo BAHoRE el st

tt (MD -5.57, 95% CI -14.43 to 3.29, p=0.22).
© % org B

P2
Oﬂ et g7t Z]ﬂ?-tg =4

ol g%t At= ¥ &
Oﬂﬁ NS H|we 439 AFPPPZ VAS,
WOMAC, effective rate B715 ARS-5I3TE VASS}
WOMAC 3717} 2+ 49, 2Ho| A AlP= 1L, Tt
R 8¥ol Fot AVE HTHVAS: MD
-1.16, 95% CI -127 to -1.05, p<0.00001;
WOMAC: MD-7.08, 95% CI -1049 to -3.66,
p<0.0001). Effective ratex= 2WHO| A ARE-E|Q] T, 9F
2 a¥izol o Be 51 Hylo BAoRE
Qo)1 LTk (RR1.09, 95% CI 0.98 to 1.22,
p=0.10).

59 OFE olggt Q7L Uk Ao WwH |
w05 g RS A Aoy w3 ag
179 A9 effective rate H7IE ARSI
g oK 8xto] fogt ANE
B9tk (RR 1.19, 95% CI 1.04 to 1.36, p=0.01).

ol

Effective rate=
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2) 3=

(1) &= a9

8WO| & =0 2= 7% BZjl H| 73t
H02 (placebo: histamine phosphate), ©]
Pain VAS (walking and resting), WOMAC (pain
and function) B7}7F A=Aty 1 A}, resting
Al Pain VAS A|QJgt HoiA] rloA 3 2¥E
o] F9%t a5 HHU} (Pain VAS walking: MD
-0.90, 95% CI -1.48 to -0.32, p=0.002; Pain VAS
resting: MD -0.30, 95% CI -0.84 to 0.24, p=0.27;
WOMAC pain: MD -1.10, 95% CI -1.92 to -0.28,
p=0.008; WOMAC function: MD -3.10, 95% CI
-5.92 to -0.28, p=0.03).

vs. 743l B

it
OHﬂ
o

Q) 55 84 vs. T A=

o5 8y %)ﬂﬂ% H w3k A= 6|
2001} o] Z et BAo] Theet =R 43
ol9itt. 4HE &3St VAS, WOMAC (total, pain,
stiffness, function), SF-36, effective rate H7}7} A|
BE U= °olF SF-362 A7t WA B7H7} 21
ool A AP 1 A3, effective rateE A<
St U4mZA] VAS, WOMAC total, pain, stiffness,
function, SF36 7oA &3 Q¥o] FoJ3t Azt
At (VAS: MD -13.45, 95% CI -19.15 to
-7.75, p<0.00001; WOMAC total: MD -8.59, 95%
CI -13.44 to -3.74, p=0.0005; WOMAC pain: MD
-1.64, 95% CI -2.29 to -0.99, p<0.00001; WOMAC
stiffness: MD -0.84, 95% CI -1.25 to -0.43,
p<0.0001; WOMAC function: MD -6.65, 95% CI
-10.12 to -3.18, p=0.0002; SF-36: MD 3.20, 95%
CI 1.22 to 5.18, p=0.002). Effective rate= 2= Q
Hto] izl vl B $HE B0y 5AF
o7 F95tA] UdTH (RR 1.06, 95% CI 0.97 to

1.16, p=0.21).

o



B SEE diet o ¥ §5 a9 28 ¥ A AAA £ 2E H e 24 (67)

) 5= 89 vs. T A= Appendix
55 ¥y o A2E Hwe A 1870
2 effective rate F7}oJA] B Qo] QoI5 gt 1.

=]
OFX| X| OFXI
£ B3It} (RR 1.28, 95% CI 1.03 to 1.57, p=0.02). 1) = vs. Al oA
Pain VAS
Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subaroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Shin 2015 255 154 20 435 157 20 100.0% -1.80 276, -0.84] ©7072000
Total (95% CI) 20 20 100.0% -1.80 [-2.76, -0.84]
Heterogeneity; Mot applicable 54 - T é j‘
Testfor averall effect. 2= 3.66 (P = 0.0003) Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of paticipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
WOMAC total
Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Shin 2015 1706 884 20 28 1844 20 1000% -10.95F18.91,-1.99] 202000
Total {(95% Cl) 20 20 100.0% -10.95[-19.91,-1.99] L 4
Heterogeneity: Mot applicable t t T t |
e ~ -100 -&0 0 50100
Test for overall effect. 2= 2.33 (P = 0.02) Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subaroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Shin 2015 775 128 20 865 135 20 100.0% -0.80-1.72,-0.0] ©7072000
Total (95% CI) 20 20 100.0% -0.90 [-1.72, -0.08]

Heterogeneity: Mot applicable
Testfor overall effect 2= 216 {FP=0.03)

) -
Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paticipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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OFx|
=]

OfH}

2) vs. Q!

Effective rate

=

Control Experimental

Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI

Sun 2009 20 20 18 18 46.9%
Yu 2002 26 30 22 30 531%
Total (95% CI) 50 48 100.0%
Total events 46 40

Heterogeneity: Chi®= 3.61, df=1 (P = 0.06), F=72%
Testfor overall effect Z=1.21 (P=0.22)

Risk of bias legend

(A} Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (atirition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Risk Ratio
M-H, Fixed, 95% CI

1.00 [0.91, 1.10]
1.181[0.91, 1.53]

1.10 [0.95, 1.27]

i}

I
5 o7 1

I
1.5 2

Favours [control] Favours [experimental]

3) A + L XE vs. YY Xz
Pain VAS
Experimental Control Mean Difference Mean Difference
Study or Subaroup  Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% Cl
Cai 2013 1.2 03 30 21 04 30 TF7E% -0.80[(1.08-0.72)
Gao 2018 1.5 083 40 311 083 40 167% -1.61[200-1.22]
Hua 2014 223 123 30 311 142 30 55% -0.88[1.55,-0.21]
Total (95% CI) 100 100 100.0% -1.02 [-1.18, -0.86] L
Heterogeneity: Chi®= 10.85, df= 2 (P = 0.004); = 82% 52 l1 ﬁ 1! é

Testfor overall effect Z=12.64 {P = 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

WOMAC total

Experimental Control
Study or Subqroup  Mean SD Total Mean SD Total Weight
Gag 2018 328 718 40 4014 954 40 5.6%
Hua 2014 69.23 1.73 30 8064 1.82 30 94.4%
Total {95% CI) 70 70 100.0%

Hetetogeneity: Chi*= 439, df=1 (P=0.04), F=77%
Test for averall effect: Z=25.10 (P = 0.00001)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (perfformance bias)
(D) Blinding of outcome assessment {detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Mean Difference

IV, Fixed, 95% CI

Favours [experimental] Favours [control]

Mean Difference
IV, Fixed, 95% Cl

-7.34[-11.04,-26
<1141 F12.31,-10.5

4118 [12.06, -10.3

4]

1 W
11 L 2

+ + T t +
-10 -5 1] g 10
Favours [experimental] Favours [control]




Effective rate

Experimental Control Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl

wEgol] thet o W BE awe] 184 W oy A4 2Y 1% 9 g By

(69)

Risk Ratio
M-H, Fixed, 95% Cl

Cai 2013 30 a0 29 30 100.0% 1.03[0.94,1.13]
Total (95% CI) 30 30 100.0%  1.03[0.94,1.13]
Total events 30 29

Heterogeneity: Mot applicable
Testforoverall effect Z= 072 (F=0.47)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

07

t }
1.2 1.4
Favours [experimental]

,
0.85 1
Favours [control]

4) ol + st X|= vs. SHY X|=
Pain VAS
Experimental Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean  SD Total Mean SD Total \Weight [V, Fixed. 95% Cl IV, Fixed, 95% CI ABCDEFG

Liu 2015 27 03 30 35 03 30 961% -1.30F145-1.1§ 9707000

Zhang 2014 463 161 30 528 146 30 38% -065F1.40,010] r o990 000

ota 5 0% 1.27 [1.42, 1.

Total (95% Cl) 60 60 100.0% -1.27 [1.42, 1.13] L 4

Heterogeneity: Chi*= 2.76, df=1 (P =010}, F= 64% 11 -U=5 : D=5 1!

Test for overall effect: Z=16.79 (P = 0.00001) Faveurs [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
WOMAC total

Experimental Control Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Zhang 2014 138,23 1027 30 1438 1558 30 100.0% -5.57 [14.43,2.20] 2990000
Total (95% CI) 30 30 100.0% -5.57 [-14.43, 3.29]

Heterogeneity: Not applicable =-1EIEI -EEEI p 5=EI 1E|El=

Testfor overall effect Z=1.23(F=0.22)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B} Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Favours [experimental] Favours [control]
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Effective rate

Risk Ratio
M-H, Fixed, 95% Cl

Control Experimental Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI
Liz016 45 50 3a 50 326% 1.29 [1.05, 1.58]
Liu 2015 28 30 24 300 223% 1.17[0.85,1.43]
e 2011 30 30 22 30 208% 1.36 [1.09, 1.649]
Zhang 2014 28 30 26 0 24.2% 1.08 [0.81,1.248]
Total {95% CI} 140 140 100.0% 1.22 [1.10,1.35]
Total events 131 107

Heterogeneity ChiF= 3.43, df= 3 (P = 0.33) F= 13%
Test for overall effect 2= 3.87 (P = 0.0007)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

—
i
R —

JR

-

t
0.4

Favours [control]

t |
15 2
Favours [experimental]

t
o7

5) Tk OFEI+ QH/SHY XIZ vs. /MY XIZ
VAS
Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Cai 2013 12 03 a0 21 04 30 3T.E% -0.90[1.08-0.72 -+
Gao 2018 14 083 40 311 083 40 1% -1.61[200-1.23] ——
Liu 2015 22 03 a0 35 03 a0 52.2% -1.30[1.45-1.19] =
Zhang 2014 463 1.51 30 528 146 i} 21% -065[-1.40,010 T
ota v 0% 116 [1.27, 1.
Total (95% Cl) 130 130 100.0% -1.16 [-1.27, -1.05] *
Heterogensity: Chi*= 16,36, df= 3 (P = 0.0004); 1= 64% ) 4 : 1 ]
Testfor overall effect £=20.74 (P = 0.00001) Favours [experimental] Favours [control]
WOMAC total
Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
(a0 2018 328 718 40 4014 954 40 B52% -T.34 F11.04,-364] —— 20720660
Zhang 2014 13823 1927 30 1438 1556 30 148% -557[1443 320 ————— — 290000
ota G 0% -7.08[-10.49, -3.
Total (95% CI) 70 70 100.0% -7.08 [-10.49, -3.66] -l
Haterageneity: Chi*= 013, df=1 (P=0.72); F= 0% 10 5 T 5 1’0
Testfor overall effect: 2= 4.0 (7 < 0.0001) Favours [experimental] Favours [control]
Effective rate
Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events  Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
Cai 2013 00 30 28 30 551%  1.03[0.84,1.13] —J— 2279072000
Liu 2015 28 a0 24 30 445%  1.17[0.85 1.43] — & @7072000
Total (95% CI) 60 60 100.0%  1.09[0.98, 1.22] e
Total events 58 53
[Rp— _ _ iz \ \ , ,
Heterogeneity: Chif=1.84, df=1 (F=018); F= 46% D!? D.'SS 112 1_5'

Testfor overall effect Z=1.65 (P=010)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (perfformance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Favours [control]

Favours [experimental]



of chet ok %

6) g U vs. Ef X=

Effective rate

o= AW 284 9 A A 2 xE " e 24 (71)

Control Experimental Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
Sun 2009 20 20 18 18 46.3% 1.00[0.91,1.10]
Ye 2011 a0 a0 22 0 a37% 1.36[1.09,1.69] ——
Total {95% CI) 50 48 100.0%  1.19[1.04, 1.36] -
Total events 50 40
Heterogeneity: Chi*=13.12, df=1 (P =0.0003), F= 82% '0.5 D!T 'i 175 2'

Testfor overall effect 2= 2.57 (P =0.01)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

2. 8=
1) 2% vs. HA 25

Pain VAS (walking)

Favours [control]  Favours [experimental]

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Conrad 2019 44 257 23 <35 276 133 100.0% -0.90 11 .48,-0.32] 17972000
Total (95% CI) 234 133 100.0% -0.90 [-1.48, -0.32] ‘
Heterogeneity, Mot applicable ’2 ’1 p 1’ é
Testfor overall effect 2= 3.06 (F = 0.002) Favours [experimental] Favours [control]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Pain VAS (resting)
Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subaroup  Mean  SD Total Mean SD Total Weight [V, Fixed. 95% Cl IV, Fixed, 95% Cl ABCDEFG
Conrad 2018 3.7 268 234 -29 244 133 1000% -0.300.84,0.24] 172072000
Total (95% CI) 234 133 100.0% -0.30[-0.84,0.24]
Heterageneity, Mot applicable + 51 7 1’ é

Test for overall effect Z=1.08 (P =027}

Risk of bias legend

(A)Random sequence generation (selection bias)

B) Allocation concealment (selection bias)

C) Blinding of participants and personnel (performance bias)
D) Blinding of outcome assessment (detection bias)

E) Incomplete outcome data (attrition bias)

F) Selective reporting (reporting bias)

G) Other bias

Favours [experimental] Favours [control]
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WOMAC pain

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total WWeight IV, Fixed. 95% Cl [\, Fixed, 95% Cl BCDEFG
Conrad 2019 -64 369 234 -53 383 133 1000% -1.10[1.92,-0.28 72072000

b [z

@

Total (95% CI) 234 133 100.0% -1.10[-1.92,-0.28]
Heterogeneity: Mot applicable T T t t

Rl _ 2 4 0 1 2
Testfor overall effect. Z= 2.63 (P = 0.008) Favours [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

WOMAC function

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed, 95% Cl ABCDEFG
Conrad 2019 207 1250 234 17 1950 133 100.0% -340[582,-0.26) 271907000

Total (95% ClI} 234 133 100.0% -3.10[-5.92,-0.28] *
Heterogeneity. Mot applicable f——
Test for overall effect. Z= 216 (P=0.03)

4 2 0 1 4
Favours [experimental] Favours [control]

Risk of bias legend

(A)Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (atirition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

2) 2% vs.

VAS

ro

gt X2

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI A
Ryu 2004 3962 16.91 26 8176 8.32 28 58.5% -12.14 [19.60,-4.68] L D@
Yang 2013 137 142 30 29 1954 0 41.5% -15.30 [24.16,-6.44] - @

Total (95% CI) 56 55 100.0% -13.45[-19.15,-7.75] L 2
Heterogeneity: Chi*= 029, df=1 (P=0.59); F= 0% f T

\ \
. -100 -50 1] a0 100
Testfor overall effect: 2= 4 62 (P < 0.00001) Favours [experimental] Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E} Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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WOMAC total

Experimental Control Mean Difference Mean Difference
Study or Subgroup Mean SD_Total Mean S0 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
An 2008 4776 10.86 17 5582 11.3 13 36.5% -8.16[16.19,-0.13] . E—
Ryu 2004 3182 138 26 40768 Y763 25 E63.5% -8.84[14.83,-2.78) ]
Total (95% CI) 43 38 100.0% -8.50[-13.44, 3.74] -
Heterogeneity: Chi*=0.02, di=1 (P =0.859), F=0% B o P i o

Testioroverall effect <= 3.47 (P = 0.0005) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

WOMAC pain

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI
Feyu 2004 612 296 26 B16  1.48 25 259% -204[3.32,-0.76] —
Yang 2013 1.43 1.223 30 283 1.7 30 7F41% -1.50[2.26,-0.74] E 5
Total (95% CI) 56 55 100.0% -1.64[-2.29,-0.99] <>
Heterogeneity: Chi== 0,51, df= 1 (F = 0.48) F= 0% VI )

Test for overall effect: Z=4.94 (P = 0.00001) Favours [experimental] Favours [control]
Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel {performance bias)

(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

WOMAC stiffness

Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup __Mean _SD Total Mean SD Total Weight IV, Fixed. 95% Cl IV, Fixed. 95% Cl ABCDEFG
Ryu 2004 319 113 26 382 082 25 47.8% -0.33[0.87,0.21] 77@7
Yang 2013 1.6 107 30 313 1.40% 30 422% -1.53[2.16,-0.80] —a— @207

Total (95% CI) 56 55 100.0% -0.84[-1.25,-0.43] <>
Heterogeneity: Ghi*= 7 .98, df= 1 (P = 0.005); F= 87% ; ; I ; ;

. .
0 A 2 b 7 3
Testfor overall effiect 2= 3.98 (P < 0.0001) Favours [experimentall Favours [control]

Risk of bias legend

(A) Random sequence generation (selection bias)

(B} Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of cutcome assessment (detection bias)

(E) Incomplete outcome data (attriion bias)

(F) Selective reporting (reporting bias)

(G) Other bias

WOMAC function

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl
Ryu 2004 2262 1082 26 20008 &¥8 25 636% -6.46[11.20,-1.72] ——
Yang 2013 133 93149 30 20017 1074 30 46.4% -6.87 [11.96,-1.78] ——
Total (95% CI) 56 55 100.0% -6.65[-10.12,-3.18] “

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

Heterogeneity: Chi*=0.01, df=1 {F=091); P=0%
Test for overall effect: 7= 3.76 (F = 0.0002)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias
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Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD_Total Mean SD Total Weight [V. Fixed. 95% CI IV, Fixed. 95% CI ABCDEFG
“Yang 2013 84.47 3617 30 81.27 4177 30 100.0% 3.20[1.22 518] ®@707000
Total (95% CI) 30 30 100.0% 3.20 [1.22, 5.18] -
Heterogeneity: Mot applicable -1=D iﬁ o é 1=D
Testior overall efiect 2= 317 (F = 0.002) Favours [control] Favours [experimental]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E} Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
Effective rate
Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup Events Total Events Total Weight M-H. Fixed. 95% CI M_-H. Fixed. 95% CI ABCDETFG
Lee 2003 25 25 23 25 456%  1.09[0.95, 1.24] X FXTT]
Yang 2013 29 30 28 30 54.4%  1.04[0.92, 1.16] @2
Total (95% CI) 55 55 100.0%  1.06 [0.97, 1.16]

Tuotal events a4 a1
Heterogeneity: Chi*= 0.26, df=1 (P = 0.61); = 0%
Test for overall effect: Z=1.25 (P =0.21)

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete cutcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Effective rate

07 085 1 12 15
Favours [control] Favours [experimental]

Experimental Control Risk Ratio Risk Ratio Risk of Bias
Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI ABCDEFG
Liu 2014 a7 40 28 40 100.0%  1.28[1.03,157] 17079000
Total (95% CI) 40 40 100.0%  1.28[1.03,1.57] -
Total events ar 24
Heterogeneity: Mot applicable DIS DIT ; 155 t
Testfor overall effect Z= 2.27 (P=0.02) Favours [control] Favours [experimental]
Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)
(F) Selective reporting (reporting bias)
(G) Other bias
cC =.
4. HIEE 2 Tt kL

B Afold A4" 16W9 AT EE RCTE,
RoB toolg 0]83t0] u1%% 918e Bt &
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B S iRt o 9 85 2% B84 9 A AAA BY nE 4 HE 24 (75)

An2006 |2 |2 @2 |® @ @
caion3 |2 |2 |@|?2 | @ @D S
Conrad2019 |2 |2 @ |2 @ @ | @
cao201s | @ |2 |@|7? | @ @D @
Hia2ot4 | @ |2 | @ |2 @@ @
Lee2003 |2 |2 |@|? @ @ @
Lz2os|? |2 | @2 | @ @ @
Luz2014 |2 |2 @ |2 @ @ @
Luz2os | @ |2 @2 | @ @D @

Ryu 2004 | '? ? . ? . . . Random sequence generation (selection bias) ﬁ

Shin 2015 . ? . ? . . . Allocation concealment (selection bias) 1

Blinding of participants and personnel (performance bias) _

sin200 | @ D O 2 | @ @O [
Blinding of outcome assessment (detection bias)

Yang 2013 . ? . 2 . . . Incomplete outcome data (attrition bias) _

Ye 2011 . . . ? . . . Selective reporting (reporting bias) _

Other bias E—

Yu2002 | @ “ . ¢ ' . . B% 25;% 5(;% 75:% 100%;

Zhang 2014 . ‘ . ? ‘ . ' |-]L0wriskofbias ["Junciear risk of bias M High risk of bias ‘

Fig. 2. Risk of bias summary and graph
(+), Low risk of bias; (—), High risk of bias; (?), Unclear of bias.
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