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#1: Outcomes

EDITORIALS

Knee Pain Is the Malady — Not Osteoarthritis

Osteoarthritis is a well-defined pathoanatomic entity
readily demonstrable by modern imaging techniques.
For a century, the pathology that is this disease has
been ingrained in the mind of every medical student.
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#2: Synthesis




Pain-related outcomes

Global pain score

Pain on walking

WOMAC osteoarthritis index pain subscore
Composite pain scores other than WOMAC
Pain on activities other than walking
WOMAC global score

Lequesne osteoarthritis index global score
Other algofunctional composite scores

. Patient’s global assessment

0. Physician’s global assessment

Jini et al, Best Pract Res Clin Rheumatol 2006

10 cm Visual Analogue Scale
Time point: 0 days

%

No Pain Extreme
Pain

10 cm Visual Analogue Scale
Time point: 180 days

%

No Pain Extreme
Pain

Distribution of raw data

Mean 1 = 4.6
SbD1 =25

Frequency

10 cm Visual-Analogue-Scale

Ingredients required
for meta-analysis

W Measure of treatment effect: m
mNumber of patients: n
mMeasure of variability: SD

Rule of thumb: 4 SDs cover
the range of plausible values

No Pain Extreme
Pain




Standardised weighted mean
difference = effect size

Difference in pain scores
Pooled standard deviation

Typical standard deviations

® 10 cm Pain Visual Analogue Scale
(range 0-10)
EStandard deviation ~ 2.5
®WOMAC pain subscale
(range 0-20)
EStandard deviation ~ 5

Pooled standard deviation

SD%X[) + S Con
2

SDpooled -

Magnitude Effect Approximate corresponding mean differences in

of effect size scores between experimental and control groups
WOMAC pain subscore Pain 10 cm visual
(0 t0 20) analogue scale (0 to 10)
-0.10 -0.4 -0.25
Small -0.20 -0.8 -0.50
-0.30 -1.2 -0.75
-0.40 -1.6 -1.00
Medium -0.50 -2.0 -1.25
-0.60 -2.4 -1.50
-0.70 -2.8 -1.75
Large -0.80 -3.2 -2.00
-0.90 -3.6 -2.25
-1.00 -4.0 -2.50

Jini et al, Best Pract Res Clin Rheumatol 2006

Effect size -0.10

Frequency

Jini et al, Best Pract Res Clin Rheumatol 2006

Effect size -0.20

Frequency

Jini et al, Best Pract Res Clin Rheumatol 2006




Effect size -0.30

Effect size -0.40
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#3: Heterogeneity
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REVIEW

Meta-analysis: Chondroitin for Osteoarthritis of the Knee or Hip

Stephan Reichenbach, MD; Rebekka Sterchi, MD; Martin Scherer, M
Paul A. Dieppe, MD; and Peter Jiini, MD

Background: Previous meta-analyses described moderate to large
benefits of chondroitin in patients with osteoarthritis. However,
recent large-scale triaks did not find evidence of an effect

Purpose: To determine the effects of chondroitin on pain in pa-
tients with osteoarthrits

Data Sources: The authors searched the Cochrane Central Register
of Controlled Trials (1970 to 2006), MEDLINE (1966 to 2006),
EMBASE (1980 to 2006), CINAHL (1970 to 2006), and conference
proceedings; checked reference lists; and contacted authors. The
last update of searches was performed on 30 November 2006.

Study Selection: Studies were included if they were randomized of
quasi-randomized, controlled trals that compared chondroitin with
placebo or with no treatment in patients with osteoarthritis of the
knee or hip. There wete no language restrictions.

Data Extraction: The authors extracted data in duplicate. Effect
sizes were calculated from the differences in means of pain-related
outcomes between treatment and control groups at the end of the
tiel, divided by the pooled SD. Triaks were combined by using
random-effects meta-analysis.

Data Synthesls: 20 trials (3846 patients) contributed to the meta-
analysis, which revealed a high degree of heterogeneity among the

ven Trelle, MD; Elizabeth Biirgi, PhD; Ulrich Biirgi, MD;

trials (17 = 92%). Small trials, trials with unclear concealment of

a were not analyzed according to the in-
tention-to-treat principle showed larger effects in favor of chon-
droitin than did the remaining triaks. When the authors restricted
the analysis to the 3 trials with large sample sizes and an intention-
to-treat analysis, 40% of patients were included. This resulted in an
effect size of —0.03 (95% CI, —0.13 to 0.07; P = 0%) and
coresponded to a difference of 0.6 mm on a 10-cm visual ana-
logue scale. A meta-analysis of 12 trials showed a pooled relative
tisk of 0,99 (Cl, 0.76 to 1.31) for any adverse event.

Limitations: For 9 trials, the authors had to use approximations to
calculate effect sizes. Trial quality was generally low, heterogeneity
among the trials made initial interpretation of results difficul, and
exploring sources of heterogeneity in meta-regression and stratified
analyses may be unreliable.

Conclusions: Large-scale, methodologically sound trials indicate
that the symptomatic benefit of chondroitin is minimal or non-
existent. Use of chondroitin in foutine clinical practice should there-
fore be discouraged.

An Inen Med. 2007;146:530-590. wammalsorg
For author afflations, see end of text

Results

W20 trials
W 3846 patients

Study, Year (Reference) Effect Sze (95% CI)

Kerzberg et al., 1987 (36) o om— 1,01 (1.94 t0-0.08)
Rovetta, 1991 (42) —— | -2.14(-2.80 to -1.49)
Conrorier and Vignon, 1992 (38) - : ~1.93 (246 t0 -1.41)
U'Hirondel, 1992 (48) - ~0.53 (-0.88 t0 ~0.18)
Maziéres et al, 1992 (39) = 064 (-1.02t00.27)
Morreale et al, 1996 (43) ] 181 (2,16 t0-1.46)
Bourgeos et al, 1998 (40) - 087 (123 t00.50)
Bucsi and Poct, 1998 (44) - 094137 10051
Conrorier, 1998 (34) ES = -0.75 057 (-0.96 to 0,19)
Uebelhart et al., 1998 (41) ) 147 (17510059
Alekseeva etal., 1999 (46) - ~0.57 (:0.97 10-0.18)
Malaise et al,, 1999 (35) s ~0.42 (-0.79 to 0,00)
Pavelka et al., 1999 (37) E = ~1.23(1.6310-0.83)
Maziéres et al., 2001 (33) i ~0.23 (-0.58 0 0.11)
Nasonova et al,, 2001 (32) - 0,86 (-1.07 to -0.64)

Soroka and Chyzh, 2002 (29)
Michel et al., 2005 (8)
Clegg et al., 2006 (3)

Kahan, 2006 (45)

Mazieres et al,, 2006 (47)

overall -

~0.34 (-0.73 10 0.06)
~0.14 (-0.36 10 0.09)

0.01(-0.15 10 0.16)
~0.02(-0.18 10 0.13)

- -0.30 (-0.52 to -0.08)

~0.75 (-0.99 to 0.50)

Heterogeneity: 12 Statistic
0% No heterogeneity
25% Low heterogeneity
50% Moderate heterogeneity

75% High heterogeneity

Higgins et al, BMJ 2003
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Favors Chondroitin Favors Control

Study, Year (Reference) Effect Size (95% CI)
Kerzberg et al., 1987 (36) - ~1.01(-1.94 0 0.08)
Rovetta, 1991 (42) —.— ~2.14 (-2.80 t0 -1.49)
Convorier and Vignon, 1992 (38)  —M— | 193 (246 to-1.41)
LHirondel, 1992 (48) . ~0.53 (-0.88 0 -0.18)
Mazitres et al, 1992 (39) -0.64(1.02t0-027)
Morreale et al, 1996 (43) - ~1.81 (2,16 to1.46)
Bourgeos et al. 1998 (40) 087 (123 10-050)
Bucsiand Pocr, 1998 (44) - 0.94 (137 to-051)
Conrorier, 1998 (34) 2 = 9209/ 057 (096 10-0.19)
Uebelhart et al., 1998 (41) . 117 (175 10-059)
Alekseeva et al, 1999 (46) E R 057 (057 to-0.18)
Malaise et al., 1999 (35) | —0.42 (-0.79 to -0.04)
Pavelka et al., 1999 (37) - 123 (-1.63 10 0.83)
Mazléres et al., 2001 (33) | ~0.23 (-0.58 t0 0.11)
Nasonova et al, 2001 (32) | 0,86 (1,07 to -0.64)
Soroka and Chyzh, 2002 (29) . ~0.34 (073 0 0.06)
Michel et al, 2005 (8) ! 014 (036 10 0.09)
Clegg et al., 2006 (3) ' 0.01 (0150 0.16)
Kahan, 2006 (45) | 002 (018 10.0.13)
Mazieres et al., 2006 (47) - 030 (-0.52 t0 0.08)

Overall - 075 (099 to 050
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Study, Year (Reference)
Kerzberg et al., 1987 (36)
Rovetta, 1991 (42)

Conrorier and Vignon, 1992 (38

LHirondel, 1992 (48)
Mazieres et al, 1992 (39)
Morreale et al, 1996 (43)
Bourgeois et al., 1998 (40)
Bucsi and Podr, 1998 (44)
Conrozier, 1998 (34)
Uebelhart et al., 1998 (41)
Alekseeva et al., 1999 (46)
Malaise et a., 1999 (35)
Pavelka et al., 1999 (37)
Mazieres et al,, 2001 (33)
2001 32)
Soroka and Chyzh, 2002 (29)
Michel et al., 2005 (8)
Clegg et al,, 2006 (3)

Kahan, 2006 (45)

Mazidres et al., 2006 (47)

Nasonova et al

Overall

Effect Size (95% CI)

~1.01(-1.94 0 -0.08)
-2.14 (-2.80 t0 -1.49)
1,93 (-2.46 o -1.41)
~0.53 (-0.88 0 -0.18)
~0.64 (-1.02 10 0.27)
~1.81(-2.16 0 -1.46)
~0.87 (-1.23 0 0.50)
~0.94 (-1.37 t0 -0.51)
~0.57 (-0.96 0 ~0.19)
117 (175 10 0.59)
~0.57 (-0.97 0 0.18)
~0.42 (-0.79 t0 0.04)
123 (-1.63 10 -0.83)
~0.23(-0.58 10 0.11)
~0.86 (~1.07 to ~0.64)
~0.34 (-0.73 10 0.06)
~0.14 (-0.36 10 0.09)
0.01(-0.15 t0 0.16)
~0.02(-0.18 10 0.13)
~0.30 (-0.52 0 -0.08)

~0.75 (-0.99 to 0.50)

Favors Control

Effect size -1.20

#4: Trial methodology
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Variable Total Trials, n Patients Who Effect Size (95% CI) B % P Value for
Viere Randomly Tnteraciion
Assigned, n
Concealment of allocation
Adequate —-0.01(-0.12 t0 0.10) 0.050
\
Unclear —0.84 (—1.08 to —0.59)
Patientbining
Adequate 12 1952 —093(-1.34t0 —051) 95
Uncearor o H oo Tom (o8t ozn o6
Intention-to-treat analysis 0017
3 1553 003 (-01310007) o
oo ” 29 Com(Amo0sy e
Patients randomly assigned 0022
00 patents 5 219 026 (05610000 o
200 patints H i Oo 1ot 0t 6
Duration of followi-up 0152
mo " 2430 ~055(-0.81to ~0.29) 88
2 s e oo 1idnoum o
Funding by nonprofit organization 0.186
Yes : o 00101510016 -
Undeator o " e A
Raute of scmiistrtion 0082
Oral 18 3789 —0.67 (-0.92 to —0.43) 92
Intramuscular 2 57 —1.63(-273t0 —0.53) 74
Analgesic co-intervention 0,043
feche 5 1029 030 (06210002 o
Less in experimental group or unclear 15 1917 ~092 (~1.26to —0.59) 2

Variable

Al trials
Concealment of allocation
Adequate
Undear
Placebo control
Yes
No

Datiant hiinding

Intention-to-treat analysis

Yes
No or unclear

=200 patients
Duration of follow-up
=6mo
Funding by nonprofit organization
Yes
Unclear or o
Route of administration
oral
Intramuscular
Analgesic co-intervention
similar

Less In experimental group or unclear

Total Trials, n

Patients Who
Wete Randorly
Assigned, n

3846

1253
2593

3091
755

Effect Size (95% CI)

~075(~0.99 to ~0.50)

~001(-0.12100.10)
~084(~1.08t0 ~0.59)

~078 (~1.06 to ~0.50)
~062(~0.94 t0 ~030)

—0.03 (—=0.13 to 0.07)

—0.88 (—1.13 to —0.64,

1427

2430
1416

1929
1917

~093 (~1.2210 ~0.65)

~055(~081 to ~029)
098 (~1.49t0 ~0.48)

001(-0.1500.16)
~079 (~1.04 to ~0.54)

—067(~0.9210 ~043)
~163(-273 10 ~0.53)

~030(-0,62100.02)
~092 (~126t0 ~0.59)

e

86

88

9
%

% P Value for
Interaction

063

0.017

0452

0062

0043

#5: Trial size




Variable Total Trials, n

Al trials 20

Concealment of allocation

Adequate 2

Undlear 18
Placebo control

7

No| 3
Patient blinding

Adequate 2

Undlear or o 8

Patients randomly assigned
>200 patients
=200 patients

Patients Who Effect Size (95% CI) ”%

Wete Randorly

Assigned, n
3846 ~075(~0.99 to ~0.50) %2
1253 ~001(-0.12100.10) o
2593 ~084(~1.08t0 ~0.59) 88
3091 ~078 (~1.06 to ~0.50) 93
755 ~062(~0.94 t0 ~030) &
1952 093 (~1341t0 ~051) %
1894 ~053 (~0.81to ~0.24) 8

—0.26 (—0.56 to 0.04)
—0.93 (—1.22 to —0.65)

=6mo 9 1416 098 (~149t0 ~048) 9
Funding by nonprofit organization

Yes 1 631 001(-0.1500.16)

Undear or no 19 3215 ~079 (~1.04 to ~0.54) o1
Route of administration

18 3789 —067(~0.9210 ~043) %2

Intramuscular 2 57 ~163(~273 10 ~0.53) 74
Analgesic co-Intervention

similar 5 1929 ~030(-0,62100.02) 91

Less In experimental group or unclear 15 1917 ~092 (~1.26t0 ~0.59) %2

P Value for
Interaction

0050

063

0017

0.022

0062

0043

No bias

Bias present

07 ;
N ? Asymmetrical
2 e Funnel Plot
£ 060 unnel Plo
e ©o ©
3 ° 510 °
S 21 5
(/2] o 1
o o |
o o o !
3- 1
0.1 03 06 1 3 10

Effect size

o7 ;
1
o .
" oo Symmetrical
o 1
=17 Oo 60 Funnel Plot
1
3 o %%
T 0
8 21 ° I o °
& o ! o
10 o o
o o0 o E o © o
31 : ; — ; .
0.1 0.3 06 1 3 10
Effect size

Diacerein Ly Aceminophen

OralNSAIDs

Trial size
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:m Acupuncture

B Chondroitin
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“* Biases prominent in case of:

/W Moderate to high heterggeneity
- / mLarge pooled treatment effects
7= W Alternative interventions

Ll

Which Meta-Analyses
Should I Trust?

m Outcomes relevant for patients

B True synthesis of evidence using effect
sizes

W Several large trials of = 200 patients
m Concealed allocation

B ITT analysis

m Patient blinding if feasible

m Little heterogeneity between trials
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