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Objective : To compare the efficacy between SK308X and
Diclofenac by using generalized estimating eguations (GEE)
methodology in the analysis of correlated bivariate binary
outcome data in Ostecarthritis (OA) diseases.

Methods : A randomized, double-blind, active comparator-
controlled, non-inferiority clinical trial was conducted at &
institutions in Korea with the random assignment of 248
patients aged 35 to 75 vears old with OA of the knee and
clinical evidence of OA. Patients were enrclled in this study if
they had at least moderate pain in the affected knee joint and
a score larger than 35mm as assessed by VAS (Visual Analog
Scale). The main exposure variable was treatment (S| 3087
vs. Diclofenac) and other covariates were age, sex, BMI,
baseline VAS, center, operation history (Yes/MNo), NIAIDS
(YY), acupuncture (Y/M), herbal medicine (Y/N), past history
of musculoskeletal disease (¥/MN), and previous therapy
related with OA (Y/N). The main study outcome was the
change of VAS pain scores from baseline to the 2nd and 4th
weeks after treatment. Pain scores were obtained as baseline,
2nd and 4th weeks after treatment. We applied GEE approach
with empirical covariance matrix and independent(or
exchangeable) working correlation matrix to evaluate the

relation of several risk factors to the change of VAS pain
scores with correlated binary bivariate cutcomes.

Results : While baseline YAS, age, and acupuncture
varables had protective effects for reducing the OA pain, its
treatment (Joins/Diclofenac) was not statistically significant
through GEE methodology {ITT:a0OR=1.37, 95% CI=(0.8200,
2.28), PPaOR=147, 95% CI=(0.73, 2.95)). The goodness-of-
fit statistic for GEE (8.55, p=068) was computed to assess the
adequacy of the fitted final model.

Conclusions : Both ANCOWVA and GEE methods vielded
non statistical significance inthe evaluation of non-inferionity of
the efficacy between SKI306X and Diclofenac. While VAS
outcome for each visit was applied in GEE, only WAS outcome
for the fourth visit was applied in ANCOVA. 3o the GEE
methodology is more accurate for the analysis of comelated
outcomes.
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A T =9IT} (Table 2).
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Table 2. Change inWVAS of knee osteoartritis according to each visit and treatment

WVish3

Visit4

Vist 2 Tatal
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=3 o 2068%) 14BN 48334%)  THEL@W)  125(100%)
bp nqg  Dicofms IQI63%)  B2BME M@45%)  WOSSE  95(100%)
=5 s 1125%)  MELSM 26271%) MRS 96100%)
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Figure2. Plctfor correlation between VAS3 VASZ and VASE WASZ, whers VAS3 VASZ isthe
diffierence of VAS scores between te third visit and basaline, and VAS4 VASZ isthe
difference of VAS scores betwieen te fourth visit and baseling (1 corelation coeficient, p-

valle for Ho - p=0).

o] A BA g ITT B4+ 072, PR
Aode 07307 F RS T A2 £
g A H2A 7} I3 (p<0.0001). H] S
HREOA 8 VASEHE F WA HREe]A g
VASEEY Aol 7L A sl HEe A VAS
23 F A Tl A 2] vASEEY Ate] B
o Z A LE YEHY, 5477 §F
o] A &3A a3t (Figwe 2)
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(Table 3).
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Table 3. The crude OR and its 95% confidence interval of the baseline charactenstics to e OA

22 A5A #HAAE A% EAANEAZY GEE

through GEE analysis
ITT PP
Variables
R, 93% CI aCR. 95%4 CI
Baselie VAS 0.96 (0.54,0.98% 0,92 0.90,095
Sex 052 0.2,1.17) 0.48 015,147
Am 0.96 (092,099 0,94 0.90,0.98™
BMI 0.97 (0.89,1.08) 0.95 (0.35,L.08)
Cerper* CAMSN 131 (0.67,2.58) 215 (0.32,56%)
CM/SN 0.8% (0.41,1.77) Lu7 033303
EHSN 108 {0.53,2.21) 145 (0.53392)
SMIEH 0.59 (0.28,1.27) 0.52 016167
Treatment 0.96 (0.521.77) 118 0.561.92)
Creration History 123 (0.45337) 162 042630
NSAID T 0.80 (0.49,1.30) 0.72 (0:39,134)
Acupmenre 043 (023,080 042 (0,260,688
Herbal medicin 043 (0.23,0.80)% 0.51 (032,083
Prewious theraphy + 0.71 (0.36141) 0.30 043,133

Crude odds ratio and ts 95% confidence Iferval

" CA, CM, EH, BM, SN atand for five medical cantera i Saol, Karea,
T medicationMNSAID) hisory for coteoarthritis(CA) treaiment o redusing the pain,
T :medication history related wih CA wihin one morth confinmed by screshing rocadurs,

Table 4. Goodness-of-it statistic for GEE obtained using independent working covariance mati and

pavalle for selecting the best model

Modsl Model Covariates ¥l p
1 Treamant, bassline VAS, acupimdins, age 6,35 0.68
2 reaiment, baselie VAR, angndurs, age, habal 7.88 0.53
3 Teaman, baselie VAR, anpindirs, ags, habal, sex 13.59 0,14
4 Teaimant, baseline VAR, anpndires, ags, harbal, ssx, M2 113 023
Table 5. The adjusted OR and its 95% confiden- 8 Aoz 3]
ca interval of treatment Joins/ Diclofie- A de Aoz B,
nach for OA through GEE analysis el AN E Oﬂ Ae ZaduA s 23 A
Vaibks OR 0 gFE gare vais U 2 d
Diclefanac 100 A A7 2ol A Bty O &E
e M0 s TOVIE A 22 otz T
Trealmert Didofenac 100 ijﬂ 1‘7"01])‘1 O:] 2}7} L?Js'AkJ_—"-s
FP . '
Joins 147 (073,295 oEL IOH] o= AT glEl] BE 2

" A djsted odds ratio and e 95% confidence hterval after
adfusting fir bassline VAR, acupmchrs, age.
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