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Objectives This study reviewed recent clinical research trends regarding the effec-
tiveness of herbal medicine treatments for knee osteoarthritis.

Methods We reviewed 4 different online databases (PubMed, China National Knowledge
Infrastructure [CNKI], National Digital Science Library [NDSL], Oriental Medicine Advanced
Searching Integrated System [OASIS]) from January 1, 2015 to August 31, 2019.
Results Thirty—two randomized controlled trial papers were selected in this review.

Most of them were conducted during 12 weeks, used Western Ontario and Mcmaster
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Universities Arthritis Index. In 22 of the papers, the effectiveness in the intervention
groups was significantly higher than that in the control groups statistically (p{0.05). 5
studies reported intervention group was not inferior to the control group.

Conclusions Most of studies showed herbal medicine treatments were statistically
effective to knee osteoarthritis. More scientific and systematic clinical studies should
be actively conducted in the future, and the results of this study could be used as basic
data in the future clinical studies on herbal medicine treatment for knee osteoarthritis.
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Fig. 1. Flow diagram according to the diagram of PRISMA. CNKI: China National Knowledge Infrastructure, NDSL: National
Digital Science Library, OASIS: Oriental Medicine Advanced Searching Integrated System, nRCT: non-randomized controlled
trial, PRISMA: preferred reporting items for systematic reviews and meta-analyses.

www.e-jkmr.org 49



r A - 2 - ol

Table I. Data of Included Studies

First author
(year)
Ha (2016)”

Wang (2018)Y

Stebbings
(2016)"

May (2018)'?

Chen
(2015)™

Lao (2015)"?

Hashempur
(2018)"»

Chang
(2018)"

Zuo (2015)"

Srivastava
(2016)'9

Schell
2017)""

Salimzadeh
(2017)'®

Salimzadeh
(2018)"”

Ross (2016)*”

Nirvanashetty
(2018)*"

Panahi
(2016)*

Nash
(2018)*

Sample
size
124

454

42

80

100

92

50
143

79

160

110
76

367

50

99

122

Intervention

PG201 (63)

Xianlinggubao
(XLGB) (230)

ART low dose (14) /
ART high dose (14)

Momordica charantia
(40)

Hugian Wan (50)

Huo-Luo-Xiao-Ling
(HLXL)-Dan (47)

Camellia sinensis+
Diclofenac (25)

GMGHT (70)

Decumbent corydalis
rhizome (41)

Curcuma longa (78)

Strawberry (8)

Nigella sativa (55)
Galic (39)

Curcumin extract
(185)

Curene (25)

EA extract 300 mg
(33) / EA extract
600 mg (33)

Cucumis sativa (61)

Control

SKI306X (61)

Conservative
(224)

Placebo (14)

Placebo (40)

Votalin (50)

Placebo (45)

Diclofenac (25)
Placebo (73)

Diclofenac
(38)

Placebo (82)

Placebo (9)

Placebo (55)
Placebo (37)

Ibuprofen (182)

Placebo (25)

Ibuprofen 800 mg
(33)

Glucosamine-
Chondrotin (61)

Outcome

measurements

(1) VAS
(2) WOMAC
(3) EQ-5D
(1) NRS

(2) WOMAC
(1) WOMAC
(2) VAS

(1) KOOS
(2) EQ-5D
(1) VAS

(2) WOMAC
(3) SF36

(1) WOMAC
() PGA

(3) VAS

(1) VAS

(2) WOMAC
(1) WOMAC
) PGA

(1) Total efficacy rate
(2) Pain on walking 20 m

(3) WOMAC
(4) SF-36
(1) VAS

(2) WOMAC
3) IL-1B
(4) ROS

(5) MDA
(1) VAS

(2) ICOAP
(3) HAQ-DI
@) IL-6

() IL-1B
(6) MMP-3
(1) KOOS
(2) VAS

(1) BMI

(2) WOMAC
(1) WOMAC

(2) 6 minute walking

distance
(1) VAS
(2) WOMAC
(1) VAS
(2) LPFI
(3) WOMA
4) PGA
(1) VAS
(2) WOMAC
(3) LFI

Results

(1) NSD
(2) NSD
(3) NSD
(1) I>C (p<0.001)
@) I>C (p<0.001)

Adverse
events

I. 25

(1) I>C>L (p=0.0159) 1, : 6
@) I>C>L (p=0.0082) L : 9

(1) I>C (p<0.001)
) I>C (p<0.001)

(1) I>C (p<0.05)
@) I>C (p<0.05)
(3) I>C (p<0.05)
(1) NSD
(2) NSD
(3) NSD
(1) I>C (p<0.05)
) I>C (p<0.05)

(1) I>C (p<0.05)
@) I>C (p<0.05)
(1) NSD
(2) NSD
(3) NSD
(4) NSD
(1) I>C (p<0.05)
) I>C (p<0.05)
3) I>C (p<0.05)
@) I>C (p<0.05)
(5) I>C (p<0.05)

(1) I>C (p<0.05)
) I>C (p<0.05)
(3) I>C (p<0.05)
@) I>C (p<0.05)
(5) I>C (p<0.05)
(6) I>C (p<0.05)
(1) NSD
(2) NSD
(1) NSD
(2) NSD
(1) NSD
(2) NSD

(1) I>C (p<0.05)
) I>C (p<0.05)
(1) NSD
(2) NSD
(3) NSD
(4) NSD
(1) I>C (p<0.05)
@) I>C (p<0.05)
(3) I>C (p<0.05)

Cc:7
NR

NR

1:35
C:29

_ .
c,\-lk

—_
w

O~ o= =
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W
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o

NR

1. 24
C: 23
None

C: many
gastrointestine
AEs occur

I: 3

C: 2

NR

NR
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Table 1. Continued
First author SaIInple Intervention Control Ouicome Results Adverse events
(year) size measurements
Mozaftari- 120 Ginger (60) Placebo (60) (1) TNF-a (1) I>C (p<0.001)  None
Khosravi (2) IL-1B (2) I>C (p<0.001)
(2016
Moré (2017) 92 MA212 (46) Placebo (46) (1) WOMAC (1) I>C (p<0.001) I: 11
(2) SF-12 (2) I>C (p<0.001) C: 16
Lopez 105  AF 250 mg (35) / Placebo (35) (1) KOOS (1) I;>1>C (p<0.05) None
2017y AF 500 mg (35) (2) VAS () 1>I>C (p<0.05)
Haghighian 50 Sesame 40 g (25) Placebo 40g (25) (1) MDA (1) NSD None
(2015)* (2) TAC (2) NSD
(3) hs-CRP (3) NSD
4) IL-6 (4) I>C (p<0.05)
Karimifar 75 Elaeagnus (23) / Ibuprofen (26) (1) VAS (1) NSD I : 2
(2017)*® Elacagnus+Boswel (2) LPFI (2) NSD L:3
lia (26) (3) PGA (3) NSD C:4
Kakuo (2018 53 Guava (27) Placebo (26) (1) JKOM (1) NSD None
Ghoochani 39  Pomegranate (19) Conservative (20) (1) WOMAC (1) NSD None
(2016)*” (2) MMPI1 (2) I>C (p<0.05)
(3) MMP13 (3) I>C (p<0.05)
Du (2019)*" 63  Blueberry (33) Placebo (30) (1) WOMAC (1) NSD None
(2) Gait performance (2) NSD
(3) Inflammatory (3) NSD
biomarkers
Dehghani 80 Galic (40) Placebo (40) (1) Resistin (1) NSD None
(2018)*? (2) TNF-a. (2) NSD
(3) VAS (3) I>C (p<0.05)
Belcaro 56  Phytoproflex (24) Placebo (32) (1) Pain score (1) I>C (p<0.05) None
(2018)*® (2) Fitness score 2) I>C (p<0.05)
(3) Pain free walkiing (3) I>C (p<0.05)
distance 4) I>C (p<0.05)
(4) Karnofsky Scale
Naderi 120  Ginger (60) Placebo (60) (1) NO (1) I>C (p<0.001)  None
(2016)* (2) CRP (2) I>C (p<0.001)
Zhang 184  Bushen gu jin fang Meloxicam (1) Serum IL-1 & iNOS (1) I>C (p<0.05) None
(2015)® (92) capsules (92)  (2) Synovial fluid IL-1 (2) I>C (p<0.05)
& iNOS
Li (2015)*® 62 Jiawei si wu tang  Meloxicam (1) Total efficacy rate (1) I>C (p<0.05) None
(32) capsules (30)
Guo (2017)*7 40 Bushen yi qi zhong Glucosamine- (1) Total efficacy rate (1) I>C (p<0.05) None
yao (20) hydrochloride
(20)
Kim (2015)*® 72 Mulberry extract Placebo (37) (1) VAS (1) I>C (p<0.05)  NR
(35) (2) K-WOMAC (2) NSD

I: intervention group, C: control group, ART: artemisia annua, EA: elaegnus angustifolia, AF: AyuFlex, VAS: visual analog scale,
WOMAC: Western Ontario and McMaster Universities Arthritis Index, EQ-5D: EuroQol five dimension scale, NRS: numeral
rating scale, KOOS: knee injury and osteoarthritis outcome score, SF-36: the short form (36) health survey, PGA: patient’s global
disease assessment, IL: interleukin, ROS: reactive oxygen species, MDA: malon dialdehyde, ICOAP: measures of intermittent and
constant osteoarthritis pain, HAQ-DI: Health AssessmentQuestionnaire-Disability index, MMP: matrixmetalloproteinase, BMI: body
mass index, LPFI: Lequesne’s Pain-Function index, LFI: Lequesne’s Function index, TNF: tumor necrosis factor, hs-CRP: high
sensitivity C-reactive protein, TAC: total antioxidant capacity, JKOM: Japanese knee osteoarthritis measure, GPX: glutathione
peroxidase, NO: nitrogen monoxide, iNOS: inducible nitric oxide synthase, NSD: not significantly differences, NR: not report.
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Table II. Characteristics of Intervention

Length of
study

Type of

First author (year) dosage

Composition of intervention

Ha (2016)” 12 ws  Chaenomeles sinensis Koehne, fructus, Achyranthes japonica Nakairadix,  Tablet
Acanthopanax sessiliflorus Seem, cortex, Cinnamomum cassia (L.) J.Presl,
cortex, Gentiana macrophylla Pall., radix, Clematis chinensis Osbeck, radix,
Angelica gigas Nakai,radix, Cnidium officinale Makino,rthizoma, Gastrodia
elata Blume, rhizoma, Carthamus tinctorius L., flos, Saposhnikovia
divaricata Schischk, radix, Dipsacus asperoides C.Y.Cheng&T.M.Ai, radix

Wang (2018)® 6 ms  Herba Epimedii (Epimedium brevicornum Maxim, Yinyanghuo) (70%), Radix Capsule
Dipsaci (root of Dipsacus asper Wall. ex C. B. Clarke, Xuduan) (10%), Radix
Salviae Miltiorrhizae (root and rhizome of Salvia miltiorrhiza Bunge, Danshen)
(5%), Rhizoma Anemarrhenae (rhizome of Anemarrhena asphodeloides
Bunge, Zhimu) (5%), Fructus Psoraleae (fruit of Psoralea corylifolia L.,
Buguzhi) (5%), and Radix Rehmanniae (root of Rehmannia glutinosa (Gaertn.)
DC, Dihuang) (5%)

Stebbings (2016)” 12 ws  Artemisia annua Capsule
May (2018)'% 3 ms  Momordica charantia Capsule

Chen (2015)'V 16 ws  Huangbai (Cortex Phellodendri Amurensis) 12 g, Zhimu (Rhizoma decoction
Anemarrhenae) 9 g, Guijia (Carapax et Plastrum Testudinis) 10 g,
Shudihuang (Radix Rehmanniae Praeparata) 10 g, Baishao (Radix Paeoniae
Alba) 10 g, Suoyang (Herba Cynomorii Songarici) 9 g, Niuxi (Radix
Achyranthis Bidentatae) 9 g, Duzhong (Cortex Eucommiae) 9 g, Danggui
(Radix Angelicae Sinensis) 9 g, Chenpi (Pericarpium Citri Reticulatae) 6
g, and Ganjiang (Rhizoma Zingiberis) 6 g

Lao (2015)"? 8 ws (1) Ruxiang (Boswellia carterii Birdw., 17.8%) (gum resin), (2) Qianghuo Pill

(Notopterygium incisum Ting ex H.T. Chang., 9.5%) (root & rhizome), (3)
Danggui (Angelica sinensis (Oliv.) Diels., 11.6%) (root), (4) Baishao (Paeonia
lactiflora Pall., 10.0%) (root, rootlets, bark), (5) Gancao (Glycyrrhiza

uralensis Fisch., 9.7%) (root), (6) Yanhusuo (Corydalis yanhusuo W.T. Wang.,
1.8%) (root), (7) Danshen (Salvia miltiorrhiza Bge., 1.8%) (root), (8)

Chuanxiong (Ligusticum chuanxiong S.H. Qiu., 9.2%) (root), (9) Qinjiao
(Gentiana macrophylla, Pall, 10%) (root), (10) Guizhi (Cinnamomum cassia
Presl, 4.1%) (root), (11) Duhuo (Angelica pubescens axim., 14.4%) (root)

Hashempur (2018)" 4 ws  Camellia sinensis Tablet

Chang (2018)"¥ 6 ws  Angelicae Koreanae Radix, Peucedani japonicae Radix, Cnidii Rhizoma Granule
Angelicae fahuricae Radix, Atractylodis Rhizoma, Scutellariae Radix,
Rehmanniae Radix, Asiasari Radix, Glycyrrhize Radix

Zuo (2015)" 12 ws  Decumbent Corydalis Rhizome Tablet
Srivastava (2016)'® 120 ds  Curcuma longa Capsule
Schell (2017)"” 12 ws  Rubus coreanus Miquel Beverage
Salimzadeh (2017)'¥ 12 ws  Nigella Sativa Capsule
Salimzadeh (2018)'” 12 ws  Allium sativum Linné Tablet
Ross (2016)*” 12 ws  Curcuma longa Capsule
Nirvanashetty (2018)*" 60 ds  Curcucma longa Capsule
Panahi (2016)™ 7 ws  Elaeagnus Angustifolia Syrup
Nash (2018)* 180 ds  Cucumis sativa Capsule
Mozaffari-Khosravi (2016)*Y 3 ms  Zingiber officinale Roscoe Capsule
Moré (2017)* 12 ws  rosehip (Rosa canina L.) puree/juice concentrate, nettle (Urtica dioica L.) leaf Beverage

extract, and devil’s claw (Harpagophytum procumbens DC. ex Meisn. or
Harpagophytum zeyheri Decne.) root extract

52 ] Korean Med Rehabil 2019;29(4):47-60.
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Table II. Continued

First author (year) LLsigih Gif Composition of intervention
study
Lopez (2017)* 12 ws  Terminalia chebula Capsule
Haghighian (2015)*” 2 ms  Sesamum indicum Linné Powder
Karimifar (2017)* 4 ws  Elaeagnus Angustifolia Capsule
Kakuo (2018)* 12 ws  Psidium guajava Capsule
Ghoochani (2016)*” 6 ws  Punica granatum Linné Beverage
Du (2019)*) 4 ms Vaccinium myrtillus Linné Powder
Dehghani (2018)™ 12 ws  Allium sativum Linné Tablet
Belcaro (2018)*® 4 ws  An extract containing resin of Boswellia serrata (200 mg), rhizome of Curcuma Capsule
longa (100 mg), resin of Commiphora wightii (100 mg), and resin of
Valeriana officinalis (25 mg)
Naderi (2016)** 3 ms  Zingiber officinale Roscoe Capsule
Zhang (2015)* 8 ws  Rehmanniae Radix Preparata 12 g, Chaenomelis Fructus 8 g, Taxilli Ramulus decoction
12 g, Eucommiae Cortex 8 g, Achyranthes Radix 12 g, Salviae Mitiorrhizae
Radix 10 g, Psoraleae Semen 10 g, Sinomenium acutum 12 g
Li (2015)* 4 ws  Gingiberis Rhizoma Crudus 10 g, Salviae Mitiorrhizae Radix 20 g, Cnidii decoction
Rhizoma 10 g, Osterici Radix 10 g, Angelicae Gigantis Radix 12 g, Alpiniae
Officinari Rhizoma 12 g, Gentianae Macrophyllae Radix 15 g, Paeoniae
Radix Alba 12 g, Acanthopanacis Cortex 8 g, Rehmanniae Radix Preparata
12 g, Drynariae Rhizoma 8 g, Chaenomelis Fructus 20 g
Guo (2017)*” 4 ws  Rehmanniae Radix Preparata 15 g, Astragali Radix 15 g, Epimedii Herba 15 decoction
g, Drynariae Rhizoma 15 g, Achyranthes Radix 10 g, Cistanches Herba 10
g, Glycyrrhizae Radix 6 g
Kim (2015)*® 8 ws  Morus alba Linné Tablet

d: day, w: week, m: month.
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Fig. 2. Risk of bias graph (randomized controlled trial).
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Appendix 1. Search Strategy of
PubMed, CNKI, NDSL, OASIS

1. PubMed

#1: Search (Osteoarthritis [TW] OR Osteoarthritides [TW]
OR Osteoarthrosis [TW] OR Osteoarthroses [TW]
OR ““Arthritis, Degenerative”[TW] OR “Arthritides,
Degenerative” [TW] OR “Degenerative Arthritides”
[TW] OR “Degenerative Arthritis” [TW] OR
“Osteoarthrosis Deformans” [TW] OR “Knee
Osteoarthritides” [TW] OR “Knee Osteoarthritis” [TW]
OR “Osteoarthritides, Knee” [TW] OR “Osteoarthritis
Of Knee” [TW] OR “Knee, Osteoarthritis Of”
[TW] OR “Knees, Osteoarthritis Of” [TW] OR
“Osteoarthritis Of Knees” [TW] OR “Degenerative
joint disease” [TW] OR “Knee joint” [TW] OR “Knee
pain” [TW] OR Knee [TW] OR Osteoarthritis
[MeSH] OR “Osteoarthritis, Knee” [MeSH])
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#2: Search (“Drugs, Chinese Herbal” [TW] OR “Medicine,
Chinese Traditional” [TW] OR “Herbal Medicine”
[TW] OR “Medicine, Korean Traditional” [TW] OR
“Medicine, Kampo” [TW] OR “Medicine, Herbalor
plant” [TW] OR “plant extract” [TW])

#3: #1 AND #2

2. CNKI

TI = (‘A RPAIHEHE S EHES ) AND
TI = (' +plE 25+ 52°) AND TI = 'l

3. NDSL & OASIS

“%@CE”, u%y&;‘(j-]_cén’ n{é:%zéo‘::]'n’ “’/é\‘%@‘%‘”, ‘cyd_]é
57, =D, “E§A, “F-52, “osteoarthritis”, “knee”,
“degenerative”, “$+2F’, “herbal”, “medicine”, “herbal

99 =z == Tl

plant extract”, “F&E=”,

LLINY3 LERNTY LEINY3

medicine”, “plant”, “extract”,
“FekA A





