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Efficacy and Safety of Glucosamine Sulfate Capsules Combined with Nonsteroidal Anti-
Inflammatory Drug in the Treatment of Knee Osteoarthritis*

YANG Liqun', ZHOU Jihe*, MA Jiang', ZHANG Xiaorui’, TAO Xingyu®, HE Benxiang' (1. Dept. of
Acupuncture and Massage, Affiliated Sports Hospital of Chengdu Sport University, Chengdu 610041,
China; 2. College of Sports Medicine and Health, Chengdu Sport University, Chengdu 610041, China)

ABSTRACT OBJECTIVE: To evaluate the efficacy and safety of Glucosamine sulfate capsules (GS) combined with
nonsteroidal anti-inflammatory drug ( NSAID ) in the treatment of knee osteoarthritis ( KOA ). METHODS:.
Randomized controlled trials on GS combined with NSAID in the treatment of KOA (the combined group was given GS
combined with NSAID, while the control group was given placebo or GS or NSAID) were enrolled by retrieving
MEDLINE, PubMed, Web of Science, the Cochrane Library, CNKI, Wanfang Data and VIP database, the retrieval
time was from the establishment of database to Jun. 2022. Literature screening was performed according to the
inclusion and exclusion criteria, data extraction was conducted after methodological quality assessment, and Meta-
analysis was carried out by using RevMan 5.4 software. RESULTS: Totally 7 randomized controlled trials were
enrolled , including 6 studies in Chinese and 1 study in English. A total of 1 071 patients were enrolled, including 489
cases in the combined group and 582 cases in the control group. (1) In terms of WOMAC score, patients in the
combined group were lower than those in the GS control group, the difference was statistically significant ( MD =
-10.04,95%CI=-17.31--2.78,P=0.007) ; there was no significant difference between the combined group and
NSAID control group (MD=-0.25,95%CI=-3.99-3.49,P=0.90). (2) In terms of VAS score, patients in the
combined group were lower than those in the GS control group, the difference was statistically significant ( MD =
-1.12,95%CI=-1.23--1.00,P<0.000 01) ; patients in the combined group were lower than those in the NSAID
control group, the difference was statistically significant (MD =-2.40,95% CI=-2.58--2.22,P<0.000 01). (3)

The incidence of adverse drug reactions in the combined group was higher than that in the GS control group, the
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difference was statistically significant (MD=3.17,95%CI=1.06-9.50,P=0. 04) ; there was no significant difference
between the combined group and NSAID control group (MD=0.31,95%CI=0. 06-1. 60,P=0.16). CONCLUSIONS.
This study confirms the efficacy of GS in combination with NSAID for KOA and that this regimen is somewhat superior

to other treatment options. In terms of efficacy, tolerability and economic cost, this regimen is worthy of promotion and

application in the treatment of KOA. However, some gastrointestinal adverse effects and other potential long-term

effects should also be considered, and medication still needs to be used with caution.

KEYWORDS Glucosamine sulfate capsules; Nonsteroidal anti-inflammatory drug; Knee osteoarthritis; Efficacy;

Safety; Systematic review
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1.1 MANEHRRRAE
L1 AIARRHE: (1) TFFE2EE ) [ N M TT & 2 09 BEDLXT I
B (RCT) AR & S vh SCRITBE S, (2) AFFEXT &, & IR v
RS T RIBYT IR (2018 4R ) ) I IR 2 i
0 KOA B R AN BR ) HC [ Rl S, (3) T BiLHe it
IRA 2B E 2 GS 5 NSAID BRGIRYT ;A BRAL R H He a2 22t
FIEL GS B NSAID Y7 (4) Z5JRdEbn , PU 22 Mg Al 2 o B i
FERE B 1 O6 T R A8 B WOMAC) 3T 43 ; P38 45 4003 43
(VAS) P45 LA M IT il ad 25 5N R 2N & AF Sk i i, (il
FHLLAB LE COR) FE RNV AR o
112 fEBRFRUE. (1) EE R (2)JE RCT BFFE; (3)
ZER RGP e Meta 04T 5 (4) FERE BRI EE 5 (5) AR IR IR
WHFE , GRS S g AN 0 T HLRI RIS 5 (6) HA il i T vk 3k
RRSCRIBORL; (7) A A T8 LB 0 T TR Il 1 3 53 sl A
HABBESCTT BRI B 5 (8) WA LHBLA il GS 15 NSAID Bk
Geazh, BAR TUIRZE 25 (9) N2 M SCTT iy s 22, i J2 At O
95 (10) TSI S8R0 Y SCHk
1.2 KRR

¥ 4 MEDLINE . PubMed . Web of Science . the Cochrane
Library , H E A1 ( CNKI) | J7 75 B0 2 F0 48 38 2008 12 (VIP)
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K i RS A PR R P & 2022 4F 6 A 20 H , 30 4 in)
A osteoarthr " “ osteoarthritis ” “ osteoarthrosis ” “ degenerative
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trial” “ controlled clinical trial” “RCT” Fl1“ clinical trial” , H 3%
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WAt 2 S 0TS G o HEA T AR B i i el h 5 3
ZWFFEN P IIERE o
L5 SHITEHE
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PEAF 4L B MCID 22 Ry 20% 2, 38 i Excel 3144 il
MCID 5 95%CI f BRARIE . 4 H il 22 S A ek 3, HL
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LR, e i, WK1,
2.2 MANXHHEXRER

7 RESCER O RCT #F5T, Herp 4 THF 9% M BE & 4
5 GS XJHRAL, 2 Wit 5% WA 415 NSAID X HEZL 1 iAo N
IBCA 20 (GS X HAZH AN NSAID X HA2H ; 95 & B 1 017 9], Hor
CA 41 489 5], % REZH 528 i, WA SCHRIFEEAFEILE 1,
2.3 MAXHEHBRETEH

YA SRR G R A 45 5 DL 3% 2 5 9 AT A6 i oy XL G 1]
T 2,
2.4 Meta SIHER
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SUYRF, HBIHE ERERAR M)
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BRGOR): 4 RfRAR A [ (85)
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FASORIICHR (1 285 2 PSR RSB A SLA T

B LR B PO LA B SRRSO
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45 A\MetaZ3 7 (€ SCHR7 58

1 XEFIER 2

2.4.1 WOMAC ¥4y .6 THfF5E" "2 4 T WOMAC 347, Fig 1 Flow chart of literature screening
F1 ANXHHEERER
Tab 1 Basic information of included literature
ik qH o R (i%‘ (gﬁ;) et il R
Selvan (2012 4F) 110 a4 39 18/21  48.9548.94 — GS 13K 500 mg, 1 B 3 Y —Fa A NSAID(Aik e B ) 3401 0RO
AMAL(CS) 43 14/29  47.96+5.09 — GS 17500 mg,1 H3 %K
sl (0019 4) [22) e 46 25721 52.40£6.70 3~ 14 4F GS 13750 mg,1 H 2 (K% 1% 60 mg,1 H 13K N D0
MIAL(GS) 46 20/26  55.70:7.20 2~164F GS 13K 750 mg,1 H 2%
FIEHS (2006 4 ) L2 Bad 60 66/114 56 +7 — GS 1% 250 mg, 1 H 3 ¥ A H T 1K 200 mg, 1 H 2K 16 4 )
MRAL(CS) 60 5516 — GS 13K 250 mg,1 H 3% 16
KR (NSAID) 60 5748 - FERFEAT 10200 mg, 1 H 23K 104
TR (2014 47 ) 124 BAM M 14/831 5816 Se44F GS 13500 mg, 1 H 3 Y WRIFRRAY 1575 mg, 1 H 23k 2 02®
MIRAL(GS) 178 5746 534 GS 13K 500 mg,1 H 3% 12/
I (2000 4 125 igegil 66 14/52  61.58£10.24 (3.74£0.89)4A GS 13500 mg, 1 H 3 Y IRATH T 1K 60 mg,1 H 11K 6 0]
FHHRL(NSAID) 40 9/31  62.07:11.32 (3.59£0.75)4H AEHE 1K 60 mg, 1 H 11K
BxaE o) P Al 4 25/16 38211605 4-124F GS 11K 240~480 mg, 1 H 3UGHALHH 1K 120mg, 1 H 1K 34A DO
MRAL(cs) 4 23/18  57.39£15.20 3124 GS 19K 240~480 mg,1 H 3%
A4 (2013 48) [27) Bad 60 39/21 640125 (3.8£1.8)4 GS 13K 750 mg, 1 H 2 ¥ DUEAZFARAN 1 % S0 mg, 1 H 23K 8H Q0
FIBAL(NSAID) 60 37/23  64.3:12.8  (3.9:1.9)% RURIFRRE 1950 mg,1 H 29K
U —" FR A B OWOMAC TE4); QVAS 1143 O % 2T
Note; “—" means the relevant information cannot be obtained; DWOMAC score; QVAS score; Gsafety evaluation
F2 WMANEHHREITMER
Tab 2 Quality assessment of included literature
itk BiibL A SYRUREL Hik B wE R SR i
Selvan %7 (2012 4F) (o] ezilA AR AR & it i
s (0019 4F) [22) WP % PR KR b i it
FHRHLE(2006 4 ) 23 WAL KR LI A Nl il
TR (2014 47 ) 124 WL KR KHER b NG NG
HA4E (2020 4F) 1) WAL KR FHK b UNp it
B (2021 47 ) 1200 WL FHR KHER b NiHE NG
BAESE (2013 4F ) 127 L gSid KR R A il

TN Meta 538, G IF T IE B GE i 48458 WMD, 5 3
3T A GS YT HEZH 2 THAFFT A NSAID X HE4H , GS F 41 NSAID
WA BB R K, P 4030 100% .86% , % 5 B HL
BNFEAY | Meta 4345 R B R, 7E WOMAC PE43 7 1, BEA 40
BECT GS X R4, 2R A FE 23 L (MD=-10.04,
95%CI=-17.31~-2.78,P=0.007) ; & 415 NSAID X B4
FZER TG FE L (MD=-0.25,95%CI=-3.99~3.49  P=
0.90) , WL 3, BEAHS GS X IR %, M0 7 5 MCID
(-6.54) HZ PR Gt 45 R BA 805 7T REELA I R AH

P EBE 2SN 500 2023 AR5 23 55 6 M
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MARER G 45 NSAID X BR 2 L B2, 95% I 19 R R > MCID
(=7.78) AR 2R BA G # R, UG 257 e )F Ak
TR NSAID, WA 4,

2.4.2 VASIESF.5 TmF5E 1022262 fg 7 YAS $E4Y 4
HEANA Meta S3HT , & I3 BT FR IO GE 14545l WMD,, 4 T56F
F0H GS WAL, 1 SIFSE 4 NSAID X4 BT, GS 7 410 4 F 5
[ BRI (P = 0%) , 2 BEHLEL R AR AL, Meta 734745
IR E VAS W4T I BRSBTS X IR 22 R A 4
PR L (MD=-1.12,95%CI=-1.23~-1.00,P<0.000 01) ;
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-2.40,95%CI=-2.58~-2.22,P<0.000 01) , WKl 5, &4
5 GS XHRL HL#,95%CI 5 MCID(~1.20) T &, 378 Meta 43
MG RS GRS H TR S IR IRAH G, IKGH S
NSAID X} f4H g, B AR 22 A G248 X (B2 95% CT 1 1

B2 S M BRI E R QAT

PR
~ & &
& E B ~
E & K o«
523 °% <2 2 ; =
2EEx E & BR<MCID(-1. 18) , # /R 48 12 45 S 5 i R G 56, A 2 BT
%2 X m ® - -
.8 288 FIBH PSSR, BEWTIBCS I 28 T REJF AL T 5l i 1) NSAID, L
g ] E oM #H &
2 B Ko oE 3 & 4,
g2 & § Kk 2| K
Experimental Control Mean Difference Mean Difference
Selvan% (20124F) 91 . ? ? ? . . . Study or Subgroup _Mean _SD Total Mean SD Total Weight IV, Random, 95% CT IV, Random, 95% C7
BAHL vs. GRS
RIS (20204) &9 @@ 526 057 39 639 072 43 166%  -1.13[1.41,-085] —
d Ll AL 287 136 46 369 153 46 37% -082(1.41,-023) T'—
- - 526 057 17 639 072 178 T14% -1.13(1.27,-099)
s e e | @000 0 0@ @ # 217 043 41 33 119 41 86% -113(152-074) a
Subtotal (95% (1) 303 308 100.0% -1.12[1.23,-1.00] .
FHHE (20064F) 31 . ? . ? 7 . . 2 kR Heterogeneity: Tau = 0.00; Chit = 1.02, df = 3 (P = 0.80); = 0%
Test for overal effect: 2= 19.25 (P < 0.000 01)
T o |@@ (@0 | 000 @ s WAL vs. NSATDAYRUAL
4% Q013%) 7 35 04 60 59 06 60 1000% -240(258 222
HHFESE (20214F) Bal . D O € ‘ . . SuM;uI(%%('I) 60 60 1000%  -2.40[-258,-2.22]
Heterogenaity: Not applicable
wes o o (@@ | @0 0 @@ Test for overall effect: 2= 25.78 (P < 0.000 01)
2 4 [} 1 2
A Test for subgroup differences: Ché = 136.37, df=1 (P < 0,000 01), F = 99.3% Favours lasparkneried Fayours eorvol

wnren cesse ([ 5 WABE VAS T LLEH) Meta 47 7R #R B

HRIH CEFRRD | | M Fig 5 Meta-analysis of comparison of VAS score between
praroes A ke [ | Ommie two groups
GRS R [ | Wwre

ATEEREE RER CRUIRED

“ I ] 2.4.3  GAEVEFM .S RFSIS T2 SN RN & AR,

s (jﬁ::)= TR Meta 547, A TE S B0 GEH 85 OR. 4 90

— - — WHFE o GS XFRAZL 1 ST M NSAID Xt R4, GS iV 4H H 44 WF

”g SER SR (P =26% ) | ebEBENLAUN B . Meta 411745

F IR T2 AN RN & A RO B LR E TGS xt

MR ZERAGHFE L (MD=3.17,95%CI=1.06~9.50,P=
0.04) ; XA 415 NSAID X BEH B H M2 R LG22 X

A GHABIEFEIY D o RUBS: S5.485 5 B 9 RIS 1) g IXURS: 340 ]
A. risk of bias summary of included literature ; B. risk of bias

graph of included literature

2 WMAFFREEEREE (MD=0.31,95%CI=0.06~1.60,P=0.16) , lLIAl 6,
" . . N . Experimental Control 0Odds Ratio 0Odds Ratio
Flg 2 Risk of bias of included literature Study or Subgroup  Events Total Events Total Weight MH,Random,96% C/ M-H, Random, 96% (7
B‘céﬁ vs. csmm
2 6 50 0 50 124% 1475[0.81,269.34] T
Experimental Control Mean Difference Mean Difference 5 % 3 46 345% 175(0.38,7.79] ol
i 7 7 - .
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 96% (I IV, Random, 95% C/ 8 177 0 178 127%  17.90[1.03,31258]
S (2021%) B9 7 4 4 41 403% 1.90[0.51, 7.08] T
. Subtotal (95% 1) 314 316 100.0% 3.47[1.06,9.50] |
£)19 1479 316 39 3058 1.41 43 201% -1579[-1687,-1471) Total events % ;
269 46 357 463 46 200% -1523[-1678,-13668] -
3 60 48 45 &) 200% -1300[1437,-1163] - Heterogeneity: 7ai? = 0.33; Ch* = 403, df = 3 (P = 0.26); 7 = 26%
316 177 2658 141 178 201%  -1.79[:2:30,-1.28] - Test for overall effect: Z= 2.06 (P = 0.04)
5 e 1621 611 41 2059 433 41 198%  -438[667,-209] —
Subtotal (95% (1) 363 368 100.0% -10.04 [17.31,-2.78] i BRAH vs. NSAIDmﬂﬁ

Heterogeneity: Tau? = 68.17; Ch? = 818.27, df'= 4 (P < 0.000 01); = 100% 2 60 6 60 100.0% 0.31[0.06, 1.60] i_
Testfor overall effect: 2= 271 (P = 0.007) ) 60 60 100.0% 0.31[0.06,1.60] =
Total events 2 6
Heterogeneity: Not appicable

gz g 7 332 g s;x K o%alzn‘sse‘_g :i} _._"_ Test for overall effect: 2= 1.40 (P = 0.16)

126 100 100.0% ;.zs [4.55, 3.49] -
Heterogeney: Ta* = 6.34; Ch = 7.40,df= 1 (°= 0.007); = 86% 001 01 10 100
Test for overall effect: 2= 0.13 (P = 0.90) Testfor subggoup iflerences: Chf= 532, =1 (P=02), P=61.2% Favours [experimental] Favours [control]

2 -0 10 2 o N .
Test for subgroup differences: Ch? = 552, df= 1 (P = 0.02), = 81.9% Fewours jexperimental] Favours oonkra E 6 W‘jzﬂ %%% AR Z; E }iﬁ_“Z& _i._ $ tt 5& E,‘J Meta ﬁ*ﬁ'ﬁ*’k
. ] . . . . ..
B3 FHEEZE WOMAC iF4) EL i Meta 5247 25 #5E Fig 6 Meta-analysis of comparison of the incidence of

Fig 3 Meta-analysis of comparison of WOMAC score adverse drug reactions between two groups

between two groups 2,44 SHUBHESMT AR TIFEERE 19 3 545 R HEBR ) WOMAC

—m—c0 ESY VAS TSN RIZ AR BRI A 56 3 ek i B ) 2 o

wo ‘Guie T ;E BRI A R R s NI IR SE X 1 RS54 AT OB S

800001 (125100 2 —~ 3 Mo SRR, ARG B3 P45 R A —2, Ui Meta 43477
(2 SR At LR 3,

B4 GSIEZA NSAID TAHFHARE WOMAC ¥y, 3 itig

e s
VAS 5 MCID 5 95%CI 3R # ABFICEAT S B4 NSAID 3897 KOA 9774 5% 2 b
Fig 4 Forest plots of MCID and 95%CI of WOMAC score 5T AT RS

and VAS score in GS subgroup and NSAID subgroup (DAL CS W IR A DL WOMAC F4h 2
HES 2L AR T NSAID X BE4L, 2 S A GEit 2 X (MD = J5R¥EAT 3 M, Meta 43 H7 7%, W0 20 E’jﬁﬁ_ﬁéﬁﬁ-'ﬁ:i’:

WOMAC Total

VAS Score
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Tab 3 Sensitivity analysis

R B AL A [ R A FBRAE RIS KRR/ MR
MD/OR(95%CI) P MD/OR(95%CI) P MD/OR(95%CI) P MD/OR(95%CI) P
WOMAC 43 -10.04(-17.31~-2.78)  0.007 -5.91(~6.33~-5.50) <0.001  -12.21(-16.08~-8.34)  <0.00001 -11.44(-19.93~-2.95)  0.008
VAS J4p ~112(-1.23~-1.00)  <0.00001 -1.12(~1.23~-1.00) <0.00001 -1.09(-1.30~-0.88)  <0.00001  -1.13(-1.25~-1.01)  <0.000 01
AR R R & AR 3.17(1.06~9.50) 0.04 3.76(1.65~8.56) 0. 002 5.32(0.94~30.25) 0.06 2.46(0.84~7.22) 0.10

(P=0.007) , H B B9 95% CI(-17.31 ~-2.78) 5 MCID
(-6.54) HE , I G245 R 1T B85 I R A O, BoA I R
{H., WOMAC TF4r IR RREFISCTT TR 3 A7 T A IR ¢
WITRE, B w TN O R A EEAS AR AR AL, X TR G
T RIVERA B R M TS MCID e 2 B
IR/ NES, MR T 228, MCID 2 R R
TR OB AR IE 25 1 GS B4 NSAID I697 KOA 78
ARG ARORE IR | A AR B 38 H H0% Sh D R DT T BT A T
A TTREOL T GS, @Lh VAS PF43 IR 19 1 B R
B KOA A7 FYZEE 0 Meta 208745 3 o, BR4LIY 22 3
GitefE X (P<0.000 01) , H 95%CI(-1.23~-1.00) 5 MCID
(-1.20) EE , 7R Meta 53 H7 G225 50 5 IR R A L 2k &
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