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Cost-effectiveness analysis on the treatment of knee osteoarthritis by glucosamine
hydrochloride and glucosamine sulfate

Zhang Bai-dang?, Liang Zu-jian®, Zhang Huan-tian?, He Ming-tao®, Li Dong-sheng®

Abstract

BACKGROUND: Most patients of knee osteoarthritis need a long-term medication, so the costs are very high.
Therefore, it is much important to choose the rational treatment project.

OBJECTIVE: To compare the cost-effectiveness of glucosamine hydrochloride and glucosamine sulfate for the
treatment of knee osteoarthritis and to perform the economic evaluation in order to present more effective and utility
strategy to treat osteoarthritis.

METHODS: Totally 78 outpatients with knee osteoarthritis were randomly divided into A group (n=39, treated with
glucosamine hydrochloride) and B group (n=39, treated with glucosamine sulfate). The Western Ontario McMaster
index as well as Lequesne pain and function index were observed at 3 and 6 weeks after treatment, and the
cost-effectiveness analysis was performed with medical economical study.

RESULTS AND CONCLUSION: Comparison of the curative effect of two groups after treatment: (DTotal effective
rates: the total efficiencies for the treatment of osteoarthritis in group A and group B at 3 weeks after treatment were
83.8% and 82.1% respectively (P > 0.05), and at 6 weeks after treatment, the total efficiencies were 91.9% and 90.7%
respectively (P > 0.05); @Cost-effectiveness analysis: the cost-effectiveness ratios in group A and group B at 3 weeks
after treatment were 6.24 and 5.37 respectively, and at 6 weeks, the cost-effectiveness ratios were 11.38 and 9.70
individually. ®Sensitiveness analysis: effective sensitiveness degrees in the two groups at 3 weeks after treatment
were 5.30 and 4.55, and at 6 weeks were 9.67 and 8.24 respectively. This shows that both glucosamine hydrochloride
and glucosamine sulfate have the capacity to improve Western Ontario McMaster index and knee joint function of the
patients with knee osteoarthritis markedly, but the cost-effectiveness ratio of glucosamine sulfate is better than that of
glucosamine hydrochloride. Therefore, glucosamine sulfate costs less medical resources and gain more effectiveness.
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Table 1 Baseline data of the subjects in two groups

it Glucosamine Glucosamine
hydrochloride group  sulfate group
Number 39 39
Male/Female(n) 15/24 13/26
Age (xts) 53.13+9.01 53.15+9.04
Duration of disease (x+s) 6.33+2.65 6.31+2.53
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Table 2 Comparison of Western Ontario McMaster (WOMAC)
indexes of pain and stiffness scores before and after
therapy between two groups (X+s)

Before 3wk after 6 wk after

Group therapy therapy therapy

Glucosamine hydrochloride group
(n=37)
WOMAC indexes of pain score 12.13+3.03 8.45+2.43* 7.11+2.01°
WOMAC indexes of stiffness 2.53+1.42 1.05+0.73% 0.67+0.33°
score
Glucosamine sulfate group (n=39)
WOMAC indexes of pain score
WOMAC indexes of stiffness
score

12.31+2.91° 8.41+2.51* 7.03+1.87%
2.48+1.23° 1.02+0.70% 0.65+0.29°

e MRS AT IR 45T DR RR I R A I HE 1 IR 2 KL, 3 W/ds
TR LA e 5 T D IRBRR I A4 M BedE 1 vk 2 Kr, 3 Y. MY
LT I R A e, %5 BB HERE X °P < 0.01, vs. before
therapy; °P < 0.05, vs. glucosamine hydrochloride group
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Table 3 Comparison of Western Ontario McMaster (WOMAC)
indexes of function score and arthritis index before and

after therapy between two groups (x£s)
Grou Before 3 wk after 6 wk after
P therapy therapy therapy

Glucosamine hydrochloride

(n=37)
WOMAC indexes of function ~ 32.32+#5.77 21.33#5.21* 13.54+4.21%
score
WOMAC indexes of arthritis 15.31+1.29 10.15+#1.03°  7.48+0.87°
score

Glucosamine sulfate (n=39)
WOMAC indexes of function
score
WOMAC indexes of arthritis
score

33.1646.01" 21.45+5.26° 13.21+4.16%

15.24+1.10° 10.28+1.13*  7.55+0.81°

s SRR LA 4 I B 45 7 D IR SR IR U B A R RS ZE 1 1K 2 R, 3 TR/d;
T R B A R IR B2 45 T 1 IR R B A 2 B RS T 1 7Kk 2 b, 3 iKk/de %
LI ELAE, 2556 i M X, P < 0.01, vs. before therapy; °P < 0.05, vs.
glucosamine hydrochloride group
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Table 4 Comparison of Lequesne pain and function index
before and after therapy between two groups (Xxs)

Glucosamine hydrochloride group (n=37)

WP LR, ZERAT TR (P <0.01); F4LA L
8, g EFENEE P >0.05), K5,

X5 R ERRR S A4 B ALR L R IR R AL AT AL B R
7R ORTT R M Ei a7 AL
Table 5 Comparison of curative effect between two groups

Group 3 wk after 6 wk after
therapy therapy

Glucosamine hydrochloride (n=37)

Significantly 19 21

Effective invalid 12 13

Rate 6/84 3/92°
Glucosamine sulfate (n=39)

Significantly 20 22

Effective invalid 12 13

Rate 7182 4/91%

e ARG AN e TR 45 T 1 IR IR AL R A B TE 1 7K 2 i, 3 YKk/dls
TR AL A B IR TR AL 45 T D IR IR A A A B3 1 Wk 2 ki, 3 /d. P
AT MR, 2R R L. °P <0.01, vs. 3 wk after
therapy
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Table 6 Comparison of the cost-effectiveness at 3 wk and 6 wk
after therapy between two groups

Item Before 3 wk after 6 wk after

therapy therapy therapy
Rest pain 1.1+0.7 0.5+0.5 0.2+0.2
Kinesalgia 2.7+0.7 1.3+0.5 1.1+0.5
Tender joint 1.6+0.6 0.9+0.6 0.6+0.5
Swollen joint 0.8+0.7 0.5+0.5 0.3+0.5
Morning stiffness 1.1+0.4 0.7+0.5 0.5+0.3
Stepping ability 2.5+1.0 0.9+0.7 0.7+0.6
Lequesne total index 9.8+1.9 4.8+1.7 3.4+15

Glucosamine sulfate group (n=39)

Item

Before 3 wk after 6 wk after

therapy therapy therapy
Rest pain 1.2+0.8 0.6+0.7 0.2+0.3
Kinesalgia 2.6+0.5 1.3+0.5 1.1+0.3
Tender joint 1.7+0.7 0.8+0.7 0.5+0.5
Swollen joint 0.7+0.6 0.4+0.5 0.2+0.3
Morning stiffness 1.2+0.5 0.7+0.7 0.5+0.5
Stepping ability 2.6+1.0 1.0+0.8 0.7+0.7
Lequesne total index 9.9+1.5 4.8+1.7 3.2+1.2

TE: SRIREIL AR 45T IR RS AT R SE 1 9K 2 K, 3 Yd;
T R S KL A 24 BB I AL 45 T P IR IR U B A K 1 7 2 i, 3 Y/dl.
FANE, ERLEEER L. P <0.01, vs. before therapy
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Group 3 wk after 6 wk after
therapy therapy
Glucosamine hydrochloride (n=37)
Cost (yuan) 522.90 1045.80
Effectiveness (%) 83.80 91.90
CIE 6.24 11.38%
Glucosamine sulfate (n=39)
Cost (yuan) 439.74 879.48
Effectiveness (%) 82.10 90.70
CIE 5.37 9.70%

e MRS AT IR 45T P IR RR I R A I HE 1 IR 2 KL, 3 /ds
TR S A I SE A 25 T 1D IR IR EE A B e 1 vk 2 B, 3 Yk/d. 1
ALk, ZRTBFEER S HRRTT 6 507 3 AL, #RA %
EMERE . °P <0.01, vs. 3 wk after therapy
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Table 7 Comparison of sensitivity analysis at 3 wk and 6 wk after
therapy between two groups

Gloun 3 wk after 6 wk after
therapy therapy
Glucosamine hydrochloride (n=37)
Cost (yuan) 444.50 889.00
Effectiveness (%) 83.80 91.90
CIE 5.30 9.67%
Glucosamine sulfate (n=39)
Cost (yuan) 373.80 747.60
Effectiveness (%) 82.10 90.70
CIE 4.55 8.24%

W R A IR 45T PR ERR EU R A R 1 7K 2 hi, 3 IR/d;
TR AT RE L 25 T D IRB PR AT A BB 1 Wk 2 s, 3 Tk/d. ik
A S R RO FE 43 AL St R e 3 2 W 2 e AR /N T SRR e e 2 Wl 4
%P < 0.01, vs. 3 wk after therapy

28 RRERM  FRREILW A A 20 B H UK
Loy BRI, R ARANIE AR S, R R 2 A B AL
RBEIAS RS o

JFT DG S FiE R DG IR AR AR AIE 5 55 iy
MI5EBEVE AL BE N AR SR TG R A AT RN
R RNELIN, BIOCHT B (IR AR AN GR A 1y o 2R 1)
RS PRI, RO B B A A S R T
EUBATHEAR A5 R, LA I SERB Y CAIE R 2
JEUIAT 32 J G T (I RBA » HEARAR S DA o R
AGHIPRAL H AU KI5 B0 45 D8 3% R s
JHCE B, A e (B ) 2, 50 A 5
G N, S Ak R AT, RO R
F PR HAS SR B IA BB OGHT R MARA I £ . B %
BEAE — B OR AR AU R, 0 R ORI W P SR
MR IY, R DRI A R L2, AR
OB REITN 2% VA B 10 D J s IR I
A2, FF AT B A AR N AL B EEE R A, A
1 (e SRR B B R AE AN, SEZR R 5049 48 A B
SRR VR, % KIS 3h, St Hk,
A SRR R B R RS AE IR 25

SR P G 5 1 25 B U7 RNV 9T 9575 28 AR A I
(], L 28 e 480 6 B FH 47 T R R P PR B O 4T 28

ISSN 2095-4344 CN 21-1581/R  CODEN: ZLKHAH

JrR A ARG R AA . PR AR ) 2 2k
HIETREA REETTINEAATVF 2 4l B Z ™1 . K
FEARIO . 2 AR IE IS 2 O S 4 o R i 244l
FEl A I DAl 7 2 T T Bl o ol X (BRI R A R PR )
TIT R R AL 22 4, A SRR R 2 FE
2 B P R AT 2R BAT R R I 25 A3 a2k A T
BT fie, b LR A BRI AN
T TES BAIMRHIE AT, HATAARr 3 2 4k
Pt TR . H TR 2 B PR T R IR R
HIERE, % T R AL A AT R R IR B 7
WD, AT SC BR IR S S A A B Ve T 1 R S 1
AT WA S EAR DRI, TAFORE Py L3
JETT 1 X Eh R B A B A 7 R R IR RBT I, JF
WA T SHRA S AT AR B g5 e eI, A
YY) AT ARG, B A B S U
PR IN Ay 6 P e 22 1 267 B LT v LA 0 P o A ] 6
Sl AT DB R R PR B 2 B L R PR S
B A R AT T, T 45t B,
SRR IR I A R FhIRAR ) — D A BRIRIR,
IR b i I ad AT 1) S 1 B R AT R AE I
A NI 2 P B, KIBIR & KR
SRS (1 i PR 2 e 20 B AN (ELRGS 8 i AN R i L JH
BB TR R 28 A B P I R IR AR 1 T A A
N E AT RIS EEHOCA R RN FHiiiRy,
SRPRARE U A 2 Bl PO BE v TR, DR R AT
AP BERE G IR A7 R R TR 2 Bl B 28 D S
We ?
F T IR A0 I8 7 O R B 6 (R A e e B 22 9T
SEREMVRAL, S YA DGR SR b o il Ay )
IR 2E 254 % A B AT A ZER B AR T IR 51 28,
2P A BE T T FORA R T, DA AR I
LA AR GTFRRATT T E RO T e K. 207
FEOUIR N L1 e PRI 56 3 A5 B A £ 53T T 3l
Wi BEDUR 25 JESERF A 2R AL GRE 1y (k1) A i 55 42
R A1) IR T R IATT RO . ety
RO ZAEIF 0 S OB RIS, sy
W2 2 AR T T3 00 W T ISR A [ 254
TNl 25 BTG, AR 254 2 Ja BRAE AR
RERPUR LY, BATHAT YR ORI RN A GBI . ASSESR
BEXH I PR _E 26 T BR IR/ R 2 B A A VR 7 B O R
P ML TR A IR B ERTT T P 1R 224tk
ATRNE e o WL N], SR AL A H
Tt P2 2 5 1 0 2 FE W) A b 5 R ST R BB PR

9871



@% WWW.CRTER.Org

KETES 5 AR IR R R0 I TR A SOR T

W RIGH SRR IIRE, AT IR R R By 2
1, W TR NIRRT 7 KR EAK T, B
S SRR LR IR e A A 2 Tl SRR
Tt P2 2, 5k 1 260 B S P A P S AR AR - R I A AL
o MR, SR E AL, FEAKE D, WS
R, HOPUEE RS A K AR5
Wiy Sy SEEOUL VPAly 200 (K KT RO A, T RERE
RANRIRFEAS, 2 25 i) B2l s 15 2 PR AT AL
AL o

4 BEHR

[1] Forestier R, Francon A, Briole V, et al.Prevalence of
generalized osteoarthritis in a population with knee
osteoarthritis. Joint Bone Spine. 2011;78(3):275-278.

[2] Takeuchi K, Tanaka A, Kato S, et al.Development of
NSAID-induced small intestinal lesions - pathogenic role of
COX inhibition.Nihon Yakurigaku Zasshi. 2012;39(3):103-108.

[3] Martin MS, Van Sell S, Danter J.Glucosamine and chondroitin:

an appropriate adjunct treatment of symptomatic
osteoarthritis of the knee. Orthop Nurs. 2012;31(3):160-166.

[4] Black C, Clar C, Henderson R, et al. The clinical effectiveness
of glucosamine and chondroitin supplements in slowing or
arresting progression of osteoarthritis of the knee: a
systematic review and economic evaluation.Health Technol
Assess.2010;13(52):141-148.

[5] Zhang WB. Zhonghua Waike Zazhi. 2008;46(18):1437-1438.
SR R A R R R TR R R I S ILIR[I). PSRRI,
2008,46(18):1437-1438.

[6] Qiu HZ, Yuan J. Beijing: Science Press. 2005:25-46.
sy b S A IR DA 2 E DAL TR 1 A, 2005:25-46.

[7]  LiXJ, Wang XY, Wang M, et al. Linchuang Heli Yongyao
Zazhi. 2009;2(23):35-36.

PEE, RO, AR AR TR BRI
WA YT B RS R IARTT 24 AR W [3] R & B
Zj7%,2009,2(23):35-36.

[8] Lutzner J,Kasten P,GUnther KP,et al.Surgical options for
patients with osteoarthritis of the knee. Nat Rev Rheumatol.
2009;5(6):309-316.

[9] Qiu GX, Weng YS, Zhang K, et al. Zhonghua Yixue Zazhi.
2005;85(43):3067-3070.

GRS 2%, 457 3 4= 5 o, 46 R BR IR PR U B A WA i R T R I
SPAT X BRI RATE L [J]. Hhr 4R s 2 24 k5, 2005,85(43):306 7-3070.
[10] Gu H, Li HC. Zhongguo Yaofang. 2004;15(11):674.

et 2R . A 28T S AR ROR T I AR AT 2 1) RELERA ]

24 57,2004,15(11):674.

[11] Saarakkala S, Julkunen P, Kiviranta P, et al. Depth-wise
progression of osteoarthritis in human articular cartilage:
investigation of composition, structure and biomechanics.
Osteoarthritis Cartilage. 2010;18(1):73-81.

[12] Kuroki K, Cook CR, Cook JL. Subchondral bone changes in
three different canine models of osteoarthritis. Osteoarthritis
Cartilage. 2011;19(9):1142-1149.

9872

(13]

(14]

(15]

(16]

(17]

(18]

(19]

(20]

(21]

Scanzello CR, Goldring SR. The role of synovitis in
osteoarthritis pathogenesis. Bone. 2012;51(2):249-257.
Weinans H, Siebelt M, Agricola R, et al. Pathophysiology of
peri-articular bone changes in osteoarthritis.Bone. 2012;
51(2):190-196.

Goldring MB, Goldring SR. Osteoarthritis.J Cell Physiol. 2007;
213(3):626-634.

Bijlsma JW, Berenbaum F, Lafeber FP. teoarthritis: an update
with relevance for clinical practice. Lancet. 2011;377(9783):
2115-2126.

Wang Z, Fang J, Fu WY. Shiyong Yaowu yu Linchuang. 2009;
12(6):397-398.

AT, 7 KA SRR AR R S AR A ARG ST SR R R
T RPN [I]. 5 FH 25%) 5 1K, 2009,12(6):397-398.

Zhang WB, Zhuang CY, Li JM, et al. Zhonghua Waike Zazhi.
2007;45(14):998-1001.

SRR, W I A SRR S ARG T B T R
Ve 2 A TEVE[3). A4 R K, 2007 ,45(14):998-1001.
Han Q. Zhongguo Yaoye. 2002;11(12):49.

BT B AR AT 5 FERE AT AT R RN NA RO T[]
[ 24),2002,11(12):49.

Jiang FN. Zhongguo Yaoshi. 2003;6(12):825-826.

L7 T AR TR 2R TT T R AR ORI [3].
[ 24ifi,2003,6(12):825-826.

Huang CM, Sun PJ, Li DG. Zhongyuan Yikan. 2006;33(24):
16-18.

M, R AL, RN, 2 I S T B T R =
TG IT 7 S B BAS-RCR 4 1T ] 7h I B 111,2006,33(24):
16-18.

REARBEHELFE—

1EZ Tt % — Ve et AT 2 ikit, $—. =.
BT R, H AR AT R TRE, TAIE

.

#
*

FUzEIHSE RIMAT BALAT)” RAEAN KR RS
2 IFUR LR BB T B ) I R AV B 9B

RIEER: 55 R & m MRt £3hiE A2 744
WRE, EANTHRAETZEHTRTEE SR
BP7, FRBSLT 7 RRERCEER ARE,

AXEYFTIE: FEREREY, LBREILE HELR
RAELF ABEAET DR ERT AP REZGLT X
TR BIRR T H A, ELTGEFXT K Erzoms, &
97 RAIT AR AR R ) F)4E P 2k BR RV F) A HE R
FE. LR, FROFITEZL, BAKRY, IR
iR 442, BAFRLRAZAR R RRBKGHE
AL TV EL

EZEHT. XFAHRONES, XIBEH, NERY
BOER, R—Rmik, RIVE, LARLG, RAEHE
L4, RERARATEARRGEHR, AELE,
XA A

P.O. Box 1200, Shenyang 110004 www.CRTER.org



