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[Abstract] The purpose of this paper was to introduce how to reasonably analyze the multiple Logistic regression models in
combination with the multilevel model analysis. Firstly, four basic concepts related to the multilevel model analysis were introduced.
Secondly, three steps for building a multilevel model were given. Thirdly, through an example of a multicenter drug clinical trial, the
whole process of how to use SAS software for the analysis was presented. The contests were as follows: (D testing whether the odds
ratios of each center were homogenous; 2 building the multiple Logistic regression model after generating dummy variables for the
trial center; 3) constructing a multiple Logistic regression model with the trial center as a stratified variable ; @ building a random
intercept multilevel multiple Logistic regression model; & constructing a random intercept and random slope multilevel multiple
Logistic regression model. The conclusion was that when there were differences among the data at different hierarchies with binary
outcome variables, the most appropriate approach was to build a multilevel multiple Logistic regression model.
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Table 1  Data from multicenter clinical trials
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30 kg 51 9 | 11 iRXE&zs 36 24
payiisea) 22 38 X} HE 24 25 35
4 Ry 46 14 | 12 Rz 41 19
X e 24 37 23 payiEs) 18 42
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X e 2h 25 35 pagices) 26 34
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data al;

do center=1 to 16;

502

do drug=0to 1;

doy=0to 1;

input f @@;

do i=1 to f;

output;

end; end; end; end;

cards;

42 18 28 3237 23 29 31

51 9223846143723

3921382229 312535

402029 3128321248

47 13382229312535

362425354119 18 42

3921 174332282634

3525154530303030

run;
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proc freq data=al;

tables center*drug*y/cmh;

run;
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proc logistic data=al;

class center;

model y=center drug;

run;
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Table 2 Results of "Type 3 effect analysis”

of two parameters in the model

e )2 e Wald ,\/z Pr>)(2
center 15 74. 886 <0.010
drug 1 74.844 <0.010
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Table 3 Statistically significant results compared with the 16th center

Z M AmBE M it ferEeE

Wald x* Pr>y*

Intercept 1 0.539 0. 068 62.174  <0.010
center4 1 0.716 0. 194 13.566  <0.010
center5 1 0.482 0.188 6.582 0.010
center8 1 -0. 847 0. 191 19.723 <0.010
center9 1 0.798 0.197 16. 381 <0.010
centerl5 1 -0. 476 0.183 6.759 0. 009

drug 1 -0. 826 0. 096 74.844  <0.010

F DAL s 2 SR AT A S A e 55 16 Hue
YT R 2 IR ) 25 578 e it S iR B 24 S5 0 R 2
TR Z MM 2ESAGIHFE . B TRFTRE:
PLA“y=0 G701 " B MER B, I H |, drug=0
RFILIR 2, drug=1 T X IEZY | drag 19 1110 R %K
R =0. 826, R Xk HE 245 A1 X 13K 56 24 1) fE #4 H OR=
exp(=0.826)=0. 438, WA E L, 50 245 A XS T %F
WG R EL A 1/0R=1/0. 438=2. 2831,

3.3.2 BB HPORATEZEWE LD E Logistic
EY=EEid)

ARG T AE R O R AT X R, B
AT 45 Logistic MR H7 o 3 I 75 B2 19 SAS B2 )7
s

proc logistic data=al ;

class center;

model y=drug;

strata center/info check=all;

run;
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Table 4 Analysis results of conditional maximum likelihood estimation
Z B AHE M I RERZE Wald ) Pr>y?
-0. 819 0. 095 74.236

drug 1 <0.010
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proc glimmix data=al method=rspl;

class center;

model y(event="0")=drug/s dist=binary link=logit
ddfm=bw;

random int /sub=center;

run;
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Table 5 Calculation results of fixed effects in the model

oo A i dRERZE AmE t Pr>lil
Intercept 0.530  0.119 15 4.450 0. 001
drug -0.814  0.095 1903 -8.600  <0.010

HT L L i1 45 2R AT, b,=0. 530, b,=-0. 814, &
115 0z m 2R AR L. dug B BIH R
B -0. 814, BT B 25 AH XS T30 24 1 AL 3 L OR=
exp(=0. 814)=0. 443, Uy 5 A& U, 12056 25 AH X %
M2 PR3 L 1/0R=1/0. 443=2. 257 1.
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proc nlmixed data=al ;

parms b0=0. 530 b1=-0. 814 V_u0=0. 154;

z=b0+b1*drug+u0j;

if (y=0) then p=exp(z)/(1+exp(z));

else p=1-(exp(z)/(1+exp(z)));

l1=log(p);

model y~general (11) ;

random u0j~normal(0,V_u0) sub=center;

run;
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Table 6 Estimation results of parameters in the model

E ¢ i it PR 22 1 B t Pr>hil 95% - {w M BB
) 0.533 0.117 15 4.580 <0.010 0. 285~0. 782 -9.5E-6
b1 -0.819 0. 095 15 -8. 620 <0.010 -1.022~-0. 617 ~1. 44F-6
V_u0 0. 144 0. 064 15 2.230 0.041 0. 007~0. 280 0. 000 420
P L 5 5 R 3B B AT T s RERSHOEEHTHA iR
N N . T 1 Table Analysis results of fixed effects of parameters in the model
it I L SN IREAT T B, PR/ B Amah relt ol parameters nt
0.05. by=0.533,b,=-0. 819,V_u0=0. 144, L L L S el
Intercept  0.532  0.128 15 4170 0.001
3.3.4 FHEBENEEE-FENRIZE ZKTEZE Logistic dag  -0.821  0.151 1903 -5.420  <0.010
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proc glimmix data=al method=rspl;

class center;

model y(event="0")=drug/s dist=binary link=logit
ddfm=bw;

random int drug /sub=center type=chol ;

run;
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Table 7 Covariance parameter estimation results

of parameters in the model

Wi 2S5 X R fti 3t PRUEDR2Z
CHOL(1,1) center 0.432 0.112
CHOL(2,1) center -0. 199 0.182
CHOL(2,2) center 0.427 0.119

P DL R 2 R T AR R ) BEAILER 43 V_u0
=0. 432, R REALER 43 V_ul=0. 427, B 12 [H]
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exp (0. 821)=0. 440, LA UL, 150 25 FH X T %)
HRZ (3 o 1/0R=1/0. 440=2. 273 %

T K 3 A BEHLAR YA THE S 0 Z )y 22
e A G R S B E SASTR PN T

PR LA E BRI 5 A S AR T T
J e/

proc nlmixed data=al ;

parms b0=0. 5322 b1=-0. 8208 V_u0=0. 4323

Cov_u01=-0. 1994 V_u1=0. 4270;

z=b0+b1*drug+ulj+ulj;

if (y=0) then p=exp(z)/(1+exp(z));

else p=1-(exp(z)/(1+exp(z)));

l1=log(p);

model y~general (11) ;

random u0j ulj~normal( [0,0],[V_u0,Cov_u01,
V_ul]) sub=center;

run;
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Table 9 Analysis results of fixed effects of parameters in the model

Z i it brifi 2 H HEE t Pr>lil 95% & {5 R BoJE
b0 0.533 0.117 14 4.580 <0.010 0.283~0.783 ~0.000 050
b1 -0.819 0. 095 14 -8.620 <0.010 ~1.023~-0. 615 0.000 014
V_u0 0.380 - 14 - - - 0. 000 326
Cov_u01 -0.305 - 14 - - - 0. 000 652
V_ul 0.374 - 14 - - - 0. 000 326
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