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Safety and effectiveness of ozone versus hyaluronic acid for treating knee osteoarthritis:a Meta analysis
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[Abstract] Objective
knee osteoarthritis(KOA) by using the meta analysis method. Methods The relevant randomized controlled trials (RCTs) in
PubMed,Cochrane Library (issue 1,2016), Embase, CNKI, CBM, VIP, and Wan-Fang databases were retrieved from their estab-

lishment to January 23,2016. Two reviewers independently screened the literatures, extracted the data and evaluated the quality of

To compare the safety and effectiveness between ozone (O;) and hyaluronic acid (HA) in treating

the included RCTs. The results were performed the statistical analysis by using the RevMan5. 3 and Statal3. 0 software. Results
Twenty RCTs involving 2 136 KOA patients were included. Compared with the HA treatment of KOA,the O; treatment had higher
treatment effective rate[ odds ratio(OR) =2. 78, P<C0. 01 |,and better pain relief effect[ at 1,3,6 month after treatment: mean differ-
ence(MD)=—0.25,—0.71,—1.70,P<C0. 01 J. There were no statistically significant differences in complications between the
two treatment methods{ OR=0. 84,P=0. 56 ]. Conclusion Current evidences indicate that the short-term therapeutic effect of O,
for KOA is superior to HA,and the safety is similar.
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Pt o SCE B E bR R SV A Meta 29 A7 0 S5 4 5 45 H (pre-
ferred reporting items for systematic reviews and Meta-analy-
ses, PRISMA) #1741 45 .

1 #MEFE

1.1 KREREW B AP 2 Pub Med, Cochrane Library
(2016 45 1 #)) . Embase, CNKI,CBM, VIP, Wan-Fang $( #§%
T G 2R N R Ol 4% B A R R & 2016 4E 1 A 23 H A4 I R Bl AL
% B B (randomized clinical trial, RCT) , R FH E iR 5 A
WEE G 1 J7 2 3 SR &R 1) 32 B4 4 “ Osteoarthritis, knee”
“Knee osteoarthritis”, “
of knee * 7, “Knee OA”,“KOA”,“Ozone”, “Oxygen-ozone” ,
“0,-037,%0”, “Hyaluronic acid”, “Hyaluronan”, “Sodium
hyaluronate” “HA” £, dp SCHK; & il = B BT 4.
B BB 7 B B R
PP B MO0 W TR 9 R B
JERFASCHR SR X Meta 50700 5 SRS KiK.
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1.2.1 UM A MIHEBR PR ME 28 AFRIE: 3905 KOA &,

(DT 1A A RSB R PN 5 (2) X &R i 7m 5% 75 ) i A2
7B BRCE T BEAL A (B0 FE AR R G BB (3) IR (=
A2 YO58 VA EUN T 2 000 4/mL; () B AR R H (=
40 ) 5) RAE/NTFEEFT 3 min; (O HZ A B E . FHF
2 1.2 80 1.3.5.6 50 1.4.5.6 4.
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B R UK ER YT R i S5 32 BR 5 22 3R 97 R e AR Ae] 4
PEEUERINE . R ATE AR 2 AT ()%
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2.1 SUHRRE R R & B PR A SR 380 4 . NoteEx-
press3. 1 FAHEE J5 38 SCHK 188 4 - 445 R . 4% 2240 0 S 1) 152
LSRG A 20 A RCTVO ¥y o)y v Se ek, SC ik 0
PR AR S AR W 1,

B 1 3 ik i 32 17 72

2.2 PIASCHEREEARHE 20 5 3CHk S RCT, ¥ LA E R
RFgE N4, i KOA B3 2 136 4, Kellgren-Lawrence
M~M%. O, JIF4 1 111 . HA BT 1 025 ], FEA R
AT 40~512 ] PRALAE % M) e R R i E R E S A A
AT . Os YRBEZ A 30~35 pg/mL. /A 20 pg/mL, K
4 50 pg/mL, HA £ 5 10 mg/mL X 2 mL, ] 24 5l % 3% O 4
JA LW S 25RO 4~5 GBEVTI ALY 1~12 ). A C
Bk IEAHRAE , 3 1,
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AT ELVGE R o
n(% /%) AR B 25U BE /) hE 25 P HTR /YT
PN 22160 2009 170(70/100) 48~81 45 pg/mLX60~80 mL 1R X5 FO
FiE@El 2015 30 65.8+7.2 30 pg/mLX40~60 mL R 1R X4 JH ©)
235 4181 2015 40 61.7+8.1 20 pug/mLX 15 mL 1R X5 A o)
PP 2012 40 48~81 20 ;1g/mL X 20 mL 1k X5 A 0)
T4E2520) 2014 32(18/14) 56.2+6.8 35 pg/mL X 20 mL TR X5 JE D
Fut k&2 2016 90 41~79 50 pug/mLX10 mL B 1R X5 A ©)
P 2l22] 2008 30 — 30 pg/mLX20 mL BRE 1R X5 ©)
1F 7 45123] 2006 24(9/15) 45~170 40 pg/mLX40 mL 1T X2JE D
Bh FLARL24) 2009 35(16/19) 38~85 30 pug/mLX 20 mL BT X5 JE D
- 420250 2013 30 56.3+2.2 35 pg/mLX20 mL BT R X5 TR (@)
kR w4020 2010 40(15/25) 41~75 35 pg/mLX15 mL HJE 1R X3 JE @
R 240271 2010 33(19/14) 45~69 40 pg/mL X 40 mL BRIk X2 A @
Zs g aixl28] 2013 30(13/17) 58.748.4 30 pg/mL X 20 mL RE 1 X5 JE DB
EMR AT 2008 256(75/181) 42~68 40 ;g/mL X 40 mL TR X2 A 0]6)
J& #4000 2011 48(23/25) 45~67 30 pug/mLX 30 mL B} A @)
HE4EB 2014 100(40/60) 45~82 45pg/mL X 20~30ml BRE 1R X5 ®
S 4 P 4052] 2010 20 45~72 35 pg/mLX15~60 mL R 1R X5 ®
A HIE 408 2012 30 41~73 35 pg/mLX 20ml B 1w X2 4 ®
T 6] 75 4340 2015 40 48~82 35pg/mL X 15 mL 1R X3 A @)
R 405 2015 30 42~50 30 pg/mLX 20 mL TR X2 JH ®
gkl 2 N\ SOk B AR
AVRITH
AT ELVSE R o
n(% /%) AR B iU BE /R i LAY i
P 20160 2009 110 50~80 10 mg/mLX 2 mL 1R X5 ©)
BN 2015 30 65.8+7.2 10. 0 mg/mLX2.5 mL TR X4 JE D
Ay al1s] 2015 40 61.748.1 10. 0 mg/mLX2.0 mL BRE 1R X5 ©)
waEgrlol 2012 48 48~81 10. 0 mg/mL X2, OmL 1R X5 A ©)
YE2520) 2014 32(17/15) 56.5+7.2 10. 0 mg/mL X 2.0 mL R X5 JE D
Fut k&2 2016 90 41~79 10. 0 mg/mL X 2.0 mL R 1 RX5 D
T 2EL22] 2008 30 — 10.0 mg/mLX 2.0 mL B X5 A ©)
11 1450237 2006 24(7/17) 42~68 10. 0 mg/mLX 2.0 mL B X5 A @)
g LR 2009 35(17/18) 42~81 10. 0 mg/mLX2.0 mL 1R X5 ©)
5 450250 2013 30 56.342.2 10.0 mg/mLX 2.0 mL 1R X5 A @
ik & w260 2010 40(14/26) 42~76 12.5 mg/mLX 2.0 mL Bk X5 A @
= 40270 2010 32(17/15) 43~70 10. 0 mg/mLX2.5 mL 8 1R X5 JH ©)
A 40281 2013 30(12/18) 52.2+9.6 10. 0 mg/mLX2. 0 mL 1R X5 4 OOB
R 345200 2008 256(77/179) 45~70 10. 0 mg/mL X2, 0 mL 1 RX5 016)
JA R 40T 2011 48(21/27) 47~70 10.0 mg/mLX 2.0 mL B X5 A )
M E4Ek 2014 100(45/55) 45~82 12.5 mg/mLX2.0 mL B 1R X5 ®
S apg ) 2010 45~72 10.0 mg/mLX 2.5 mL FEJH 1 kX5 ©)
2w g 250330 2012 41~73 10. 0 mg/mL X 2, OgmL B X5 A ®
@
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B 2 BHERKE

03 HA Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
1.211f
{E7 2006 -7.35 0.94 24 -681 D099 24  35% -0.54[-1.09,001] E—
0tg 2013 -46 1.05 30 -4 11 30 35% -060[1.14,-0.06] =
BAxE% 2011 -7.63 1.79 48 -7 175 48 33% -063[1.34,008] /T
38 2008 -6.54 096 30 -6.44 096 30 36% -010[0.59,0.39] ==
SREE 2010 -6.1 1.14 40 -584 1.5 40 36% -0.26[-0.76,0.24] 1
#E 2010 -6.51 1.06 33 -651 1 32 36% 0.00 [-0.50, 0.50] =r—
% FLAF 2009 -6.49 095 35 -6.31 089 3% 37% -018[0.61,025] —=r
Z5E 2013 -7.35 094 30 -6.82 0.99 30 36% -053[-1.02-004] ——
ZERREE 2012 -5.87 1.31 30 -6.14 112 30 34% 0.27 [-0.35, 0.89] =
B 2015 -1.88 1.04 40 -18 108 40 37% -0.08[-054,6038] sy i
Subtotal (95% CI) 340 339 35.6% -0.25[-0.42,-0.08] ¢
Heterogeneity: Tau®=0.01; Chi*=9.71, df=9{P=0.37); F=7%
Test for overall effect: Z= 2.88 (P = 0.004)

1.223H
{7 2006 666 091 24 -486 113 24 35% -1.80[2.38,-122] —_
g 2013 42101 30 -3 145 30 35% -1.20[1.75,-0.65) —
B 2011 657 1.81 48 -5 177 48  32% -1.57[-2.29,-0.85] e
FaeE 2008 631 101 30 -512 1.02 30 36% -1.19[1.70,-0.68] —
RS 2010 479 115 40 -418 119 40 36% -0.61[1.12,-0.10] —
& FLF 2009 -6.29 1.01 35 -513 097 35 37% -1.16[1.62,-0.70] —
=3 2013 -6.64 091 30 -488 112 30 36% -1.76[2.28,-1.24] —_
ZBREE 2012 <466 116 30 -413 112 30 35%  -0.53F1.11,0.08) —
RIS 2015 -3.58 1.01 40 -2.49 112 40 37% -1.09[1.56,-0.62] —_
Subtotal (95% Cl) 307 307 318% -1.20[-1.48,-0.92] &

Heterogeneity: Tau®= 0.11; Chi*= 20.14, df=8 (P = 0.010); F=60%
Test for overall effect: Z= 8.29 (P < 0.00001)

1.236f]

orE 2013 -4.1 115 30 -28 1.5 30 3.5% -1.30[-1.88,-0.72] =

=5F 2010 -3.9 1.47 20 -3.88 1.63 20 2.8%  -0.02[0.98 094] I T
fiMB 2008 -514 1.2 30 -3.58 1.22 30 34% -1.56[-2.17,-095)] —

filiEE 2014 -6.63 041 170 -48 021 110 41% -1.83[-1.90,-1.76] =

thiflE 2015 -3 0.44 24 -219 042 24 39% -0.81[1.05-0.57] -

FEE 2015 -46 053 30 -0.7 0.69 30 39% -3.90[4.21,-359) -

B4 2014 -6.58 039 100 -48 02 100 40% -1.78[-1.87-1.69] =

Subtotal (95% Cl) 404 344 256% -1.70[-2.15,-1.25] B

Heterogeneity: Tau®= 0.32; Chi*= 255.62, df= 6 (P < 0.00001); F= 98%
Test for overall effect: Z=7.42 (P < 0.00001)

1.2412F]

ItE 2013 -3.3 115 30 -28 115 30 35% -0.50[1.08,0.08] |
®Z 2010 -3.92 117 33 -223 1.25 32 35% -1.69[228-1.10] I
Subtotal (95% CI) 63 62 6.9% -1.09[-2.26,0.07] e

Heterogeneity: Tau®= 0.62; Chi*=7.93, df=1 (P = 0.005);, F=87%
Test for overall effect: Z=1.84 (P = 0.07)

Total (95% Cl) 114" - 105 100'[1% 98 [ 1.27,-0.70 - 0
Heterogeneity: Tau®= 0.52; Chi 4 .9 lfS(P U—é—}i_
Test for overall effect: Z= 6.73 (P& 0.800

Favouls [0;] Favours [HA]

Test for subgroup differences: Chl’— 57.28,df=3 (P < 0.00001), I‘— 94, i’% |$
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2.4.2 VASIES 12 B Sk iR T 4B RS
VAS P42 A1 B . Forp, 10 R SCRR™ 2200 138 T Rl
1AYH I VAS W4 AL 2 5 SCER™ 7 4R3E T DT 12 A~ A 1
VAS W4, Meta #5388, 5 HARIT L O R K
WIESHAITIE 1.3.6 A~ H VAS 14, 76 FEAR B 5 B 1 %R
J7 T AR R B AE L A 9 %‘jcﬁit“z'“'“”“”?E’u‘_ THEVI3H
PR 7 i SCHRE STt Rl T R 6 A AW (1 A A
I’= 7% ,MD=—0.25,95%CI(—0.42~—0.08),P<0.01;3
MH:P= 60%,MD=—1.20,95%CI(—1.48~—0.92),P<
0.01;6 M H: = 98%,MD= —1.70,95% CI(—2. 15~
—1.25),P<C0.01], {AREIE 12 A~ HBy7P sk bk, Z % L5
HHEEN[P=87%,MD=—1.09,95%CI(—2.26~0.07),
P=0.07]. 01 3.
2.4.3 RRMEAF 45 CEU 0 1GE T mRR YT
HHRT SRR R FM LA R, Meta SR BIR. 0, 38
ST KOA R R B RERE HAJRIFH L, 2257 LG ¥
BX[IFP=0%,0R=0.84,95%CI(0.47~1.50),P=0.56], il
4,
2.5 REMMAM XELRIE AR B H - E AT Egger’
s KB IR & A A 5 R R B AS U 21 I A 6 R L Egger's 1
553 P>>0. 05, $& /R AW 55 A 46 & = A £ T e /DN o
2.6 BURVESHT XL RAE RIS B — HEBR L HEAT BUR
ORI S R AR E . BI R IRHERR 1 AN B ST X R AR ST
B Meta 73 #1 » MBS BN BIF 55 60 B IR G IR R0 2 A S8 ) . &5
RN, & RIER G TG R AR KA WA,
3 3t it

KOA 2 B8 NH WA # LA RGN 3 B0 i
i R, P E R AR R R AN T EYAR
REPH 1k KOA i 1% i J8 36 97 1) DL 22 i 6 7 9 e il 3% 26 5 20
RE D, e IS HA 2 BRI R L 5w MR IT T
Bz — L T sk U gk 2 A I R SE RS B AT . O
T 10 24 1 KOA (nf%ﬁx,ﬁillmfﬁtgﬂéﬁﬂ O; J7 3L
B% BEELT HA AR B A -8, Wik, A0
FE 3 Meta 231075 ¥ FL 82 O, 5 HA X KOA BI730. 45
FH] O TEIRIT A RO G2 501 PR 7 A W7 80k T HA.,
TH N RN F R R YT  TE B 2500

O; J&— Rl AR, MR IEHE R 5 5 A AT RN B
KPR O, O BB KPR R R R 8 S5 EH.
I HAR GRS, 5 A )G . 3~5 min Eﬂ‘f?i?!éf’ﬁﬁﬁii‘“
Os f & A, T S H AL Eg I B2 3R 3K v F0 428 M S i

WRET, WL, £ KOA BT H .0, fiE
BRI H Y.

SR X T Oy 5 23R ) i e e B2 4 A Sk i,
ARG A—. WAPIE HEWME N EH 1K Hix
DEETTRE R 2 R Z N 5 W IR E B 15 pg/ml, 5 &
50 pg/mL, YK & B KM 10 mL, & &35 80 mL (G 1),
O; HiZi X ERFBER. XWTRERM R LA ASUIREEZ
— AR N EE KRB —, AN 40 pg/
mL A7 ORI TF 20 130 pg/mL7 % W g F 5T R 30 pg/
mL 5 F 20 (40 pg/mLUY BT 20 (60 pg/mLMY,j

TR PR A5 DT 0 S 2 S 3 Ak R ek ik
PR 2 B2 A S L L

T W5
R B i R v B BOR E BOR BT B R T 40 pg/mL 5 B
KWHEBED . MDY R & B E S T 40 pg/mL,
T ACE B A . E A KOA 3R y7 hig H O,
BE A RSF W BN 20~25 pg/mL, il K 7~20 mLI
it E b R A B} 22 & it 2 (International Scientific Committee
of ozone therapy, ISCO)#EFF 7 KOA 8IFH.0s ATEJH 1 K
2 3 8 WRBEN 10 pg/mL B, 35 H WSCRAE, /I 7ESS 2 I3
hn B AR 20 pe/mL 24 BLRGH A S 20 mL. AT,
A 1 UE A% A T3 41 4R 45 B gl i 38 % T I R VA Y7 T &
HE 4 250 BE R R AT 75 T e K i i Bt i RCT 3 LAWY
WX 24 JE O; 697 KOA EANR T RZ—.

VAS ZIA NI M SR = A8 br . T 2B T
IR P IR R BE I I i SR IT ROCR P . A SR R, 1E Oy
KWEANESRTE 1AM 3 A VAS TR HA BB,
W5 1E) JC B B SR R (I =020) LSRRl U7 6 A4~ BiF 55 45
[i) £ 22 57 ?/tj(%ﬂg'ﬁﬁﬁy]ﬁﬂ“ O; T HA B, 05 5 HA
AH LU A 28 A RO T AU I A e R T S . BRI
HIYI 25 TRE T REm A 4, O K HA iR TH
iﬁ’ﬁﬁﬁz B A5 A T RCR DS 0 2R 6 T SRR IR TR IR 4

et Oy 5 HA —FEBIARGE AL KOA 1 & 5 A< J5t Al BH
JJ: KOA &, IARBESEH 4 WO RRE TR b A
B ST 9 50 3R I R TR O 4 e i L 24 1A AT B R A B
ARTH e R DL E 3 0T . B T O YT KOA 2 2Pk,

AR EBAAIEU T AR : (DR EHAT T 210 15
PR R BT E QW/\TT(EH’BCWKE?/"»ﬁ’ﬂ??ﬁﬁﬁﬂbﬁﬂﬁ,ﬁé
WAAA 1~2 AWF5E X AT RE R M 2 2530 19 F e P 5 (203897
KOA Hﬁ%ii@(gjﬂﬁﬁ]?ﬂ’(%ﬁﬁﬁ**”?%’f’ﬂﬁ Iy

RCT FIFEE R 3 R AR GXELBF 5T 4518 3 5 A BF 5T 45
) o AHEBR A BFIE K 32 T AR & A B 58 A 47 16 15
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