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= E—?‘E_EHEII O M= e+ Objectives This study was conducted to evaluate the therapeutic effect of herbal
agﬂ NS BHo=rlE O"*‘_rUHH* medicine after total knee arthroplasty.

0 o = .
Al Tlt | 215101 0201 AA@HLL  Methods Key words such as total knee arthroplasty and herbal medicine were searched
SH#HS: HB16C0011).

in 10 databases (Ovid-Medline, Ovid-EMBASE, Ovid-AMED, Cochrane Library, China
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Koreanstudies Information Service System [KISS], Oriental medicine Advanced Searching
Integrated System [OASIS], KoreaMed, KMBASE), and only suitable randomized con—
trolled trials (RCTs) were selected.

Results 8 RCTs were finally selected, and herbal medicine showed positive results for
pain relief and functional recovery after total knee arthroplasty. However, the analyzed
8 RCTs showed a high overall risk of bias.

Conclusions In the future, RCTs with a higher level of evidence on the effect of herbal

medicine after total knee arthroplasty need to be continuously conducted. (J Korean
Med Rehabil 2021;31(4):35-47)

Key words Herbal medicine, Knee replacement arthroplasty, Systematic review, Meta—anal-
ysis, Rehabilitation
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1. CIO[E{H[O] A

T ZMe] ZBX4E 918l Ovid-Medline, Ovid-EMBASE,
Cochrane Library®] 34121Q1 dlo]g|Ho]| ~E 43813
3, BethAelst B loleo]2?l Ovid-AMEDS]
7“"‘: T8ttt =3 T < 24L& 918l China
National Knowledge Infrastructure (CNK)%E Z3}3}%
o). ] dlo]Ejuo]2~E+= National Digital Science Library
(NDSL), Koreanstudies Information Service System (KISS),
Oriental medicine Advanced Searching Integrated System
(OASIS), KoreaMed, KMBASEES Ag-3lo] 38 7
AEtgon, 20209 2€ 24% HEHANE gsIAT
(Table I).

2. AM0f

GE dlo]EH|o] 2=l A= arthroplasty, replacement, pros-
thesis, implant, herbal medicine, plants medicine, chinese
herbal medicine, traditional chinese medicine, herbal drugs,
kampo medicine 52| A E Z§ste] HloEH|o] 2
g 540l we} A A 2Re Appendix 13 o] 2838}
KL, o] Hlo|Euo] ol = (SU="2RRTTEIRA
OR SU=TKA’ OR SU=‘total knee arthroplasty’) AND
(SU=175> OR SU=‘herbal medicine’)2] 7242 A}
L3139t U] dlojElo) oA = (ER XX E<E OR
total knee arthroplasty) = 7243} oH, g A+-2] A
53 250 ~98ds Tl LaAor £3e AA

i, 93 HAE BUS) ARS AT F A3
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Table I. Characteristic of Database

No. Database Nation URL address
1 Ovid-MEDLINE United States of America http://ovidsp.tx.ovid.com/

2 Ovid-EMBASE United States of America http://ovidsp.tx.ovid.com/

3 Cochrane Library United States of America http://www.thecochranelibrary.com
4 Ovid-AMED United States of America http://ovidsp.tx.ovid.com/

5 CNKI China http://www.cnki.net

6 NDSL Republic of Korea https://scholar.ndsl.kr/index.do
7 KISS Republic of Korea http://kiss.kstudy.com/

8 OASIS Republic of Korea http://oasis.kiom.re.kr

9 KoreaMed Republic of Korea http://www.koreamed.org

10 KMBASE Republic of Korea http://kmbase.medric.or.kr

CNKI: China National Knowledge Infrastructure, NDSL: National Digital Science Library, KISS: Koreanstudies Information
Service System, OASIS: Oriental medicine Advanced Searching Integrated System.
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g ==t 7} AFE A= Ak,
3. 25 ME7|E 4) Z1Houtcome)
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5= ALt
3) U=z (comparison)

slek 2182 71k ZEsle] F4], w

B3l Agelsiint =Rt A o] 7Fs’h 79 Cochrane
Collaboration software (Review Manager [RevMan] Version
5.3 for Windows; The Nordic Cochrane Centre, Copenhagen,
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Windows)E ©|-83}o] Ztzko] nl& < =Shigh), 2 F 3,680 E3o] AAE o] F F5 A
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& AA FYE skal, B3 A9 A3ATE i i et Aete] Aol 9 thxae] FAH, A3 4
of oS A E o] FAU SHekA] ek AT 242 96, 1, 2 S vl AIEF A,
RCT7} opd AT 1098 F712 wiAste, 8] A+
7} HFHom B4 diddel A= ATKFig. 1).

Identification

Records identified through
database searching

1) Ovid-Medline (n=119)

2) Ovid-EMBASE (n=640)

3) Ovid-AMED (n=2)

4) Cochrane Library (n=83)

5) CNKI (n=192)

6) NDSL (n=321)

7) KISS (n=555)

8) OASIS (n=6)

9) KoreaMed (n=963)

10) KMBASE (n=799)

Additional records
identified through other
sources (n=0)

! l
Records after duplicates (n=298) removed (n=3,382)
Screening !
Records screened N Records excluded
(n=3,382) (n=3,265)
}
Full-text articles excluded,
Full-text articles Incons‘i}:?e};creai?iltl; I: 96
Eligibility assessed for eligibility | — Inconsistenc_{/ b G 1
(n=117) Inconsistency with O: 2
Not RCTs: 10
1
Studies included in
Included quantitative synthesis
(n=8)

Fig. 1. A flow chart describing the trial selection process. CNKI: China National Knowledge Infrastructure, NDSL: National
Digital Science Library, KISS: Koreanstudies Information Service System, OASIS: Oriental medicine Advanced Searching
Integrated System, I: intervention, C: comparison, O: outcome, RCTs: randomized controlled trials.
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Table IL Data of Included Studies

N First author Intervention Comparison Follow Main Adverse
0. Results
(year) (n) (n) up outcomes events
Single treatment of herbal medicine via patch in the early stage after surgery
1 Xu + HM via sonography patch (53)  Sham via 7 days 1) VAS 1) p<0.05 Skin flush
(2017)'"? - Samchilhwalhyeol-tang sonography 2) ROM 2) p<0.05
(Sangihuoxue-tang) patch (58)
+ Start 24 hours after surgery
- 2 times/day for 7 days
Combination treatment of herbal medicine in the early stage after surgery and in the rehabilitation period
2 Zhu + HM+CPM (60) CPM (60) 15 days 1) Pain (knee joint 1) p<0.05 Not
(2015)" - Seogyeonghwalhyeoltongrak-tang score) 2) p<0.05 reported
(Shujinghouxuetongluo-tang) 2) Function (knee 3) p<0.05
- Start right after surgery joint score) 4) p<0.05
+ 1 time/day for 15 days 3) Total effect rate
4) DVT
3 Guo + HM+Analgesict+Anticoagulant (40) Analgesic+ 3, 5 days 1) Pain (HSS) 1) p<0.05 Not
(2016)"Y - Ikgihalhyeol-tang Anticoagulant 2) Function (HSS) 2) p<0.05 reported
(Yigihuoxue-tang) (40) 3) TNF-a 3) p<0.05
- Start right after surgery 4) IL-6 4) p<0.05
-+ 2 times/day 5) CRP 5) p<0.05
4 Yang - HM+CPM (20) CPM (20) 4 weeks 1) Pain 1) p<0.05 Not
(2016)"> - Hyeolbuchukeo-tang (Rasmussen 2) p<0.05 reported
(Xuefuzhuyu-tang) grade) 3) p<0.05
* Bojungikgi-tang 2) Function
(Buzhongyiqi-tang) (Rasmussen
« Jihwangeumja-tang grade)
(Dehuangyinzi-tang) 3) Total effect rate
« Start right after surgery
* For 4 weeks
5 Yi(2017)'9 - HM+analgesic+cryotherapy (30)  Analgesic+ 3 days 1) VAS 1) p<0.05 p>0.05
* Doghwalgisaeng-tang cryotherapy
(Duihuojisheng-tang) (30)
+ Sintongchugeo-tang
(Shentongzhuyu-tang)
* Odu-tang (Wutou-tang)
+ Start 3 days before surgery
+ 2 times/day
6 Jin - HM+analgesic+anticoagulant (62) Analgesic+ 7, 90 days 1) NRS 1) p<0.05 None
(2018)!? - Dohongsamul-tang anticoagulant
(Taohongsixu-tang) (62)
« Start right after surgery
+ 2 times/day for 7 days
7  Li (2018)!"® - HM-+anti-infectives (49) Anti-infectives 4 weeks 1) Total effect rate 1) p<0.05 Not
+ Activating blood & removing (49) 2) ROM 2) p<0.05 reported
blood stasis
+ Nourishing spleen and stomach
* Nourishing liver and kidney
« Start right after surgery
+ 2 times/day for 4 weeks
8  Chai + HM+analgesic (53) Analgesic (53) 6 months 1) HSS 1) p<0.05 Not
(2019)'” - Hyeolbuchukeo-tang 2) BMD 2) p<0.05 reported

(Xuefuzhuyu-tang)

* Bojungikgi-tang
(Buzhongyiqi-tang)

« Jihwangeumja-tang
(Dehuangyinzi-tang)

« Start right after surgery

+ 3 times/day for 4 weeks

HM: herbal medicine, VAS: visual analog scale, ROM: range of movement, CPM: continuous passive motion, DVT: deep vein
thrombosis, HSS: hospital for special surgery, TNF-a: tumor necrosis factor-o, IL-6: interleukin 6, CRP: creactive protein, NRS:

numeral rating scale, BMD: bone mass density.
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Herbal Medicine Mot Herbal Medicine

Mean Difference

Mean Difference

Study or Subgroup _Mean  SD_Total Mean SD __ Total Weight IV, Fixed, 95% Cl Year IV, Fixed, 95% CI
i 2017 39 0885 30 48  1.031 30 46.0% -0.90[-1.39,-0.41] 2017 -
Jin 2018 46 15 62 5.2 1 62 54.0% -0.60[-1.05,-0.15] 2018 o
Total (95% CI) 92 92 100.0% -0.74 [-1.07, -0.41] L
I I I I

Heterogeneity: Chi* = 0,79, df =1 (P = 0.37), F=0%
Test for overall effect: Z = 4.39 (P < 0.0001)

Fig. 2. A meta-analysis of pain within 7 days.

Herbal Medicine Not Herbal Medicine

Std. Mean Difference

- -2 0 2 4
Favours [HM] Favours [Mot HM]

Std. Mean Difference

Study or Subgroup  Mean  SD Total Mean SD  Total Weight IV. Random. 95% Gl Year IV, Ran 95% Cl
Zhu 2015 245 34 60 203 36 60 37.4% 1,19 [0.80, 1.58] 2015 J

Guo 2016 1639 429 40 1383  3.14 40 37.1% 0.67 [0.22, 1.13] 2016

Yang 2016 2981 148 20 1682 153 20 255% 8.46[6.41, 10.51] 2016 =
Total {95% CI) 120 120 100.0% 2.85 [1.05, 4.66] <>

Heterogeneity; Tau® = 2.23; Chi* = 5319, df = 2 (P < 0.00001); I* = 96%
Test for overall effect; Z = 3.10 (P = 0,002)

20 10 0 10 20
Favours [HM] Favours [Mot HM]

Fig. 3. A meta-analysis of pain of knee joint function score within 4 weeks.
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Herbal Medicine Mot Herbal Medicine

Std. Mean Difference

Std. Mean Difference

—Study or Subgroup __Mean ___SD _Total Mean  SD _ Total Weight IV, Random, 95% CI Year 1V, Ran 95% Cl
Zhu 2015 157 3 80 122 29 60 37.0% 1.18[0.79, 1.57] 2015 =
Yang 2016 2011 13 20 1515 159 20 27.2% 3.35[2.36,4.34] 2016 -
Guo 2016 1573 227 40 1208 314 40 357% 1.32[0.83, 1.81] 2016 -
Total (95% Cl) 120 120 100.0% 1.82 [0.90, 2.74] *>
Heterogeneity: Tau® = 0.56; Chi* = 16,19, df = 2 (P = 0.0003); I* = 88% Yo g : : "

Test for overall effect: Z = 3.86 (P = 0,0001)

avours [HM] Favours [Not HM)]

Fig. 4. A meta-analysis of function of knee joint function score within 4 weeks.

Herbal Medicne Mot Herbal Medicine

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

Li 2018 a7 49 41 49 41.0%
Yang 2016 19 20 12 20 12.0%
Zhu 2015 59 60 47 60 47.0%
Total (95% CI) 129 129 100.0%
Total events 125 100

Heterogeneity: Chi* = 3,10, df = 2 (P = 0.21); I = 36%
Test for overall effect: £ = 4.47 (P < 0.00001)

Fig. 5. A meta-analysis of total effect rate within 4 weeks.
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Incomplete outcome data (attrition bias)

= | Blinding of participants and personnel (performance bias)
=3 | Blinding of outcome assessment (detection bias)

=3 | Allocation concealment (selection bias)
=~ | Selective reporting (reporting bias)

=3 . .. . - | Random sequence generation (selection bias)

@
a
a
&
=
Q
Chai, 2019 ? ?
Guo, 2016 AR A IR
Jin, 2018 2|22 @ @2
Li, 2018 2|22 @ 2|2
Xu, 2017 P2 9 @7
Yang.2016| @ |2 |2 |2 @ |2 |2
vizo7| @ | @ |2 |2 | @ @2
Zhu20s | @ ||| @ @3

Fig. 7. Risk of bias summary. +: low risk of bias, -: high risk
of bias, ?: unclear risk of bias.

Random sequence generation (selection bias)
Allocation concealment (selection bias) |
Blinding of participants and personnel (performance bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias) _:I
Selective reporting (reporting bias) _ |

Other bias |

0%  25% 50% 75%  100%

. Low risk of bias

D Unclear risk of bias

Il High risk of bias

Fig. 6. Risk of bias graph.
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