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Abstract: Objective An evidence assessment was conducted on five commonly used traditional Chinese patent medicines for the
treatment of knee osteoarthritis (KOA), using the integrated evidence chain-based efficacy evaluation of traditional Chinese medicine
(Eff-iEC) method and the grading of recommendations assessment,development and evaluation (GRADE) system. Methods The
internationally recognized GRADE system and Eff-iIEC method, which aligns with the characteristics of TCM, were applied in parallel
to evaluate the evidence for five high-frequency recommended CPMs from clinical guidelines and expert consensuses. Simultaneously,
a Meta-analysis was performed to evaluate their clinical efficacy and safety, using the clinical effective rate as a core indicator for
evidence determination. Results GRADE assessment showed that, due to limitations in randomized controlled trials (RCTs) such as
blinding and publication bias, among the five Chinese patent medicines, Jintiange Capsules and Biqi Capsules were rated as Grade C
(low-quality evidence), while the rest were rated as Grade B (moderate-quality evidence). In contrast, the Eff-iIEC method provided
different evidence stratification: Jintiange Capsules (AA+B+), Zhuangguguanjie Capsules (BAA), and Biqi Capsules (AA+B+) were
identified as high-level evidence. Wangbi Tablets/Capsules (BA+B+), Xianling Gubao Capsules (BA+B+) were identified as

moderatelevel evidence. The Meta-analysis showed that CPMs combined with conventional Western medical therapy significantly
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improved the overall clinical effective rate (RR range 1.15—1.26, all P < 0.05). Notably, Wangbi Tablets/Capsules (RR = 0.41),

Xianling Gubao Capsules (RR = 0.57), significantly reduced the risk of adverse reactions, demonstrating efficacy enhancement and

toxicity reduction effects. Conclusion The Eff-IEC system and GRADE each have their own advantages in evidence evaluation. The

Eft-iEC evaluation system can more comprehensively assess the efficacy evidence of traditional Chinese medicine compared to the

GRADE system, avoiding underestimation of value due to flaws in trial design. However, high-quality RCTs are still needed in the

future to further strengthen the certainty of the evidence.
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Fig.3 Forest plot of total clinical effective rate of Jintiange Capsules
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Fig. 4 Forest plot of incidence of adverse reactions of Jintiange Capsules
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Fig. 6 Forest plot of total clinical effective rate of Wangbi Tablets/Capsules
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FEBHINT 1] 28 1] 28 Mot estimahle 2017
2EHI0T i a0 530 50% 0.08 [0.01,1.57] 2017 —
FEER2018 1] i} 1] i} Mot estimahle 2018
WREMR2021 3 53 10 83 139% 0.30[0.09,1.03] 2021 —
F w2022 1] 45 1] 45 Mot estimahle 2022
AEIEE 2022 ] 30 0 30 Mot estimahble 2022
& 2023 i 43 0 43 Mot estimable 2023
B BF2023 3 a4 4 34 121% 0.75[0.18,3.13] 2023 - T
FEimsEE2024 1} 30 1} 30 Mot estimable 2024
BT 2025 3 43 240 99% 1.40[0.25,7.92] 2025 —_—
SEE 025 3 46 TOO4E 161% 0.86[0.31,2.36] 2025 ——
= F2025 5 33 433 140% 1.25[0.37, 4.25] 2025 e
Total (95% CI) 593 556 100.0% 0.41[0.20, 0.84] ’
Total events 24 63 ) ) ) )
Heterogeneity: Tau®= 0.56; Chi*= 15.81, df= & (F = 0.04); F= 50% P P T P

Testfor overall effect Z= 2 43 (P=0.02)

Favours [experimental] Favours [control]
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Fig. 7 Forest plot of incidence of adverse reactions of Wangbi Tablets/Capsules
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Fig. 8 Funnel chart of total clinical effective rate of
‘Wangbi Tablets/Capsules
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events _ Total Events Total Weight M.H, Fixed, 95% Cl Year M.H. Fixed, 95% CI
TAA2011 62 64 53 64 7.2% 147[1.04,132 201
A3l 2015 45 48 37 48 51%  1.22[1.03,1.44] 2015 _—
1ER3,2015 43 45 35 45 4.8%  1.23[1.04,145) 2015 e
EFIE4E2015 39 46 3 46 42%  1.26(0.99,159) 2015
4 EE2016 57 60 45 60 61%  1.27[1.08,148) 2016
PE2016 36 40 38 40 53%  0.92(0.82,1.04] 2016 —
42017 80 83 56 62 88% 1.07[0.87,117] 2017 —
RNE2017 31 3z 26 33 35%  1.23(1.02,1.48) 2017
THBE2017 44 45 37 45 51%  1.49[1.03,137) 2017 —_—
P pA2018 42 43 34 43 4B% 124105145 2018 Eme—
MT2019 38 40 3 40 42%  1.23(1.02,1.47) 2019 e
#2020 48 43 35 45  50%  1.26[1.07,1.48) 2020 E——
HIF2020 32 34 25 34 34%  128[1.03,159) 2020
#2022 (1) 50 55 40 64 65%  1.23(1.03,147) 2022
fapF2022 (2) 36 40 27 40 37%  1.33[1.05,169) 2022 —_—
HI8E2022 47 52 40 52 55%  1.18(0.89,1.40] 2022
272023 38 40 29 40 40%  1.31[(1.07,161) 2023
B442023 46 50 38 80 52%  1.21(1.02,1.44) 2023
Bl 2024 44 46 33 46 45%  1.33[1.10,151] 2024
{Him§h2025 39 40 32 40 44%  1.22[1.04,143] 2025
Total (95% Cl) 952 927 100.0%  1.21[1.16,1.25] *
Total events 8497 723
Heterogeneity: Chi#= 31.83, df= 19 (P = 0.03); F= 40% 055 u’? H 115 2
Testfor overall effect 2= 8.81 (P <0.00001) Favours [experimental] Favours [control]
B9 WRBERERKDEGUERKE
Fig. 9 Forest plot of total clinical effective rate for Xianling Gubao Capsules
Experimental Control Risk Ratio Risk Ratio
Study or Subgrou Events  Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
£ H2016 1 40 14 40 174%  007[0.01,057 2016 —
L2016 2 &0 3 B0 37% 067[0.12,3.85 2016 —
THBE2017 1 45 1 45 12% 1.00[0.06, 1550 2017
BEE2017 1 az 13 33 156%  0.08[0.01,057] 2017 ———~——
HMT2018 4 40 740 88%  057[0.18,1.80 2013 —_—
H52020 1 34 4 34 48%  0.25[0.03,213 2020
HI8E8 2022 a 52 a 52 110%  1.00[0.43,2337] 2022 —t
MpE#|2022 (1) g 55 5 54 B62%  1.57[0.55 450 2022 o
{MpE#|2022 (2) B 40 g8 40 98% 075[0.29,1.87] 2022 —
Ei1#2023 4 50 5 50 61% 0.80[0.23,281] 2023 —_—T
S323023 4 40 3 40 37%  1.33[0.32,558 2023 e R
Bitlizoz4 5 46 746 88%  0.71[0.24,2.09 2024 —T
{fimgh2025 1 40 3 40 37%  0.33[0.04,3.07] 2025 —
Total (95% CI) 574 574 100.0%  0.57 [0.41,0.81] L 4
Total events 47 g2
Heterogeneity: Chi*=16.36, df= 12 (P = 0.18), F= 27% t t t t
L - o 01 10 100
Test for averall effect Z=3.21 (P =0.001) Favours [experimental] Favours [control]
E10 UWRERRETRRNLEFRKE
Fig. 10 Forest plot of incidence of adverse reactions of Xianling Gubao Capsules
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Fig. 11 Funnel chart of total clinical effective rate of
Xianling Gubao Capsules
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Experimental Control

Risk Ratio Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H, Fixed, 95% CI
FEEH2014 22 24 16 24 32% 1.38[1.01,1.87] 2014

ERE2015 28 30 22 a0 4.3% 1.27 [1.01,1.61] 2015

2k w2016 33 38 26 3\ s1% 1.27 [1.03,1.57] 2016 -
Hian-Long Zhang2016(1) 129 136 125 140 24.3% 1.06[0.99,1.14] 2016 -

Hian-Long Zhang2016(2) 136 138 125 140 245% 1.10[1.04,1.17] 2016 -
FRiF2019 46 49 38 43 75% 1.21[1.02,1.43] 2019 —
Ep2:2019 51 55 43 55 9.5% 1.06[0.94,1.200 2019 I
BREHA2019 35 37 25 37 489% 140111, 1.77] 2019 e
FEiE20M 43 LE] 32 47 6A% 1.32[1.06, 1.64] 2021 -
EHEE2024 58 60 52 60 10.3% 1.12[1.00,1.24] 2024 =

Total (95% Cl) 612 617 100.0%  1.15[1.11, 1.20] L]

Total events 581 509 ) ) ) )
Heterogeneity: Chi*=16.14, df=9 (P = 0.06); F= 44% 075 D!T 175 é

Testfor averall effect Z=6.83 (P = 0.000013

B 12 CHEXTREIRRSBHARNE

Favours [experimental] Favours [control]

Fig. 12 Forest plot of total clinical effective rate of Zhuanggu Guanjie Capsules
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup Events _ Total Fvents Total Weight M-H. Fixed, 95% Cl ‘Year M-H, Fixed. 95% CI
Hian-Long Zhano2016(1) 149 136 19 140 38.9% 1.03[0.57,1.86) 2016 i
Hian-Long Zhang2016(2) 16 138 19 140 39.2% 0.85[0.46,1.59) 2016
ot A2019 2 ar 1 ar 21% 2.00[0149, 2111 2019
2019 g a8 2 54 42% 4.00[0.89, 17.949] 2019 T
FrEr@2021 4 48 G 47 12.6% 0.82[0.27, 2.49] 2021 - "1
FREE 024 i &0 1 B0 31%  0.33[0.01,802 2024
Total (95% Cl) 474 479 100.0%  1.06 [0.73, 1.53] >
Total events 50 48
ity: Chi* = =5 (P=0.4%); F= : t | |
Heterogeneity, Chi®= 4,46, df= 5 (P =049}, F=0% oo 0 10 100

Testforoverall effect Z=029(FP=077)

E13

Favours [experimental] Favours [control]
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Fig. 13 Forest plot of incidence of adverse reactions of Zhuanggu Guanjie Capsules

Experimental

Control

Risk Ratio

Risk Ratio

Study or Subgrou Events Total Events Total Weight M-H, Fixed, 95% Cl Year M-H. Fixed. 95% CI
22008 140 150 45 B0 82%  1.24(1.07,1.45] 2009 e
2011 37 40 25 40 3.2% 1.48[1.15,1.81] 2011
FTE2015 38 40 33 40 4.2% 1.15[0.98,1.35] 2015 L
FH2016 118 120 91 120 11.7% 1.30[1.17,1.44] 2016 -
2R B2017 40 41 34 41 4.4% 1.18([1.02,1.36] 2017 —
Fighz07 142 166 39 55 7.5% 1.211.01,1.44] 2017
Pr{dg2017 39 43 kil 42 4.0% 1.23[1.00,151] 2017 —
S FH018 65 70 53 70 6.8%  1.23(1.06,1.42 2018 .
FEER2018 56 B0 47 59 6.1% 1.7 [1.01,1.36] 2018 —
F 2019 39 41 33 04 42%  1.18(1.00,1.40) 2019 -
FEEDRE2019 64 68 52 68 67%  1.23[1.07,1.42) 2019 -
BEEK2020 50 53 43 53 55%  1.16[1.01,1.35 2020 —
HETY2020 34 39 33 41 4.1% 1.08[0.89,1.31] 2020 B
AEIRE 2020 51 4 44 54 5.6% 1.16[1.00,1.34] 2020 —
Z5E2020 39 42 27 38 3.6% 1.31[1.05,1.63] 2020 -
FPEE2021 30 32 18 30 2.5% 1.48[1.11,1.97] 2021
w2021 50 52 44 52 56%  1.14[1.00,1.29] 2021 —
Aem2023 23 30 24 30 31% 1.17[0.95,1.43] 2023 T
FipE 2024 30 32 23 32 29%  1.30(1.03,1.65 2024
Total (95% Cl) 1173 966 100.0% 1.22[1.18, 1.27] *
Total events 1090 740

- ChiF= - = - t t t t
Heterageneity: Chi®=11.15, df=18{P=0.89), F=0% 05 07 15 3

Test for overall effect £=10.27 (P < 0.00001)

& 14

B

Favours [experimental] Favours [control]
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Fig. 14 Forest plot of total clinical effective rate of Biqi Capsules
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Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
AEE2011 1] 40 6 40 5.9% 0.08[0.00,1.32] 2011 *
EFI1016 5 120 38 120 164% 013([005 032] 2016 —_—
SkEg2017 0 L3 0 41 Mot estimable 2017
Fiak207 1] 43 0 42 Mot estimable 2017
PR 2017 0 166 0 55 Mot estimable 2017
232018 7 70 ] 70 153% TAT[0.41,3.30] 2018 I
F #2019 1] 41 0 a1 Mot estimable 2018
FEENE2019 2 68 4 68 111% 0.50[0.09, 2.64] 2019 - 1
BEE¥2020 4 39 3 41 126% 1.40[0.34,587] 2020 D
BP%2020 7 53 4 53 144% 1.75[0.54,563] 2020 -1
| 2021 14 52 13 52 18.0% 1.08[0.56, 2.06] 2021 -
BAem2023 1] 30 0 30 Mot estimable 2023
FE2024 1 32 1 32 6.3% 1.00[007,15.30] 2024
Total (95% CI) 795 685 100.0% 0.67 [0.29, 1.53] -
Total events 40 75
Heterogeneity: Tau®= 0.87, Chi*= 2361, df=T7 (P=0.001), F=70% f t t d
. 0.0 01 10 100
Testfor overall effect: Z= 0.5 (P = 0.34) Favours [experimentall Favours [control]
E 15 BERETRRNEAZSEFHRKE
Fig. 15 Forest plot of incidence of adverse reactions of Biqi Capsules
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Fig. 16 Funnel chart of total clinical effective rate of Biqi

Capsules
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