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[Abstract] Conditional logistic regression analysis and unconditional logistic regression
analysis are commonly used in case control study, but Cox proportional hazard model is often used in
survival data analysis. Most literature only refer to main effect model, however, generalized linear
model differs from general linear model, and the interaction was composed of multiplicative
interaction and additive interaction. The former is only statistical significant, but the latter has
biological significance. In this paper, macros was written by using SAS 9.4 and the contrast ratio,
attributable proportion due to interaction and synergy index were calculated while calculating the items
of logistic and Cox regression interactions, and the confidence intervals of Wald, delta and profile
likelihood were used to evaluate additive interaction for the reference in big data analysis in clinical
epidemiology and in analysis of genetic multiplicative and additive interactions.
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[ff53 : SAS 9.4 2T
% macro additive2dum LOGISTIC (dat, a, b, statues, covl--:
covN);
data P1;
set &dat; XX=&a*&b;
PROC logistic OUTEST=EST DATA=P1 COVOUT;
/%A A7 B RE Cox L 481 XU IS 455 720 ) & 24 &y PROCPHREG;
modeltime*&statues (0) =&a &b XX H. BETA3=t (BETAP
[,2:4]);V3=COV [1:3,2:4];%/
class &A (ref="first) &b(ref=first)/param=ref;
MODEL &statues (EVENT="1" ) =&a &b XX &covl-
&covN/ risklimits COVB include =3 selection=stepwise;
/* 25 logistic M strata duizihao; stepwise Ji5 fill ties=discrete ;
HBETA3=t(BETAP[,2:4]);V3=COV [1:3,2:4];*/
contrast “OR10” &a 1 &b 0 XX 0/estimate=exp;
contrast “OR01” &a 0 &b 1 XX 0/estimate=exp;
contrast “OR11” &a 1 &b 1 XX 1/estimate=exp;
RUN;
PROC EXPORT DATA=estOUTFILE= “D:\&b” DBMS=
excel replace; RUN;;
%mend additive2dum_LOGISTIC;

%let ICR_LOGISTIC = %str(

PROC PRINT DATA=EST;RUN;

e ICRAE(95%CI) APAE(95%CI)

STE(95%CI)

data parmscovb;set EST;drop Inlike ;

Anderssoni% 0.792(0.349 ~ 1.235) 0.324(0.187 ~ 0.461) 2.216(1.453 ~ 3.380)

if type = ‘PARMS’ then output parms; elseif

Delta 1% 0.791(0.348 ~ 1.234) 0.324(0.194 ~ 0.454) 2.215(1.452 ~ 3.379) type = ‘COV’ then output covb;run;
Wald 7% 0.792(0.349 ~ 1.235) 0.324(0.187 ~ 0.461) 2.216(1.281 ~3.151) PROC IML; USE parms; READ ALL var _all INTO
PL% 0.792(0.373 ~ 1.268) 0.324(0.153 ~ 0.519) 2.216(1.573 ~ 2.947) BETAP:




- 740 - PR TR A2 & 2016 4E 5 H 4537555 53] Chin J Epidemiol, May 2016, Vol.37,No.5

close parms ; print betap; use covb;read all var _all into cov;
close covb;print cov;
BETA3=t(BETAP[,2:4]);V3=COV [2:4,2:4];PRINT
BETA3 V3;

C=BETA3 [1, | + BETA3[2, | + BETA3 [3, ] ; D=EXP
(C)-1;

I=EXP (BETA3 [1, ] ) + EXP (BETA3[2, ] ) -1; F=EXP
(BETA3[1, ]) +EXP(BETA3[2, ] )-2; H=EXP(C)/D;
ICR=EXP(C)-EXP(BETA3[1, ] -EXP(BETA3[2,])+1;
AP=ICR/EXP(C);SI=D/F;

A=J(3,1,0);A[1, ] =EXP(C)-EXP(BETA3[1, ]);A
[2,]=EXP(C)-EXP(BETA3[2, ]);

A3, ] =EXP (C) ; VARICR=t (A) *V3*A; Z=ICR/SQRT
(VARICR) ;

PVAL=2*(1-PROBNORM(ABS(Z) ) ) ; L_ICR=ICR-1.96*
SQRT(VARICR);
H_ICR=ICR+1.96*SQRT(VARICR);B=J(3,1,0);
B[1,]=(EXP(BETA3[2,]-1))/exp(C);
B[2,]=(EXP(BETA3[1, ]-1))/exp(C);

B[3, ]=1/exp(C) ; VARAP=t(B)*V3*B;

L _AP=AP-1.96*SQRT (VARAP) ; H AP=AP + 1.96*SQRT
(VARAP);S=1(3,1,0);

S[1, ]=H-EXP(BETA3[1, ] )/F;S[2, ] =H-EXP (BETA3
(2, 1)/F;S[3,]=H;

VARS=t(S)*V3*S;L LSI=log(SI)-1.96*SQRT(VARS);
H_LSI=log(SI)+1.96*SQRT(VARS);L_SI=exp(L_LSI);
H_SI=exp (H_LSI) ; PRINT ICR L ICR H ICR AP L AP
H APSIL SIH SIZPVAL;

run;quit;

option mcompilenote=all;

Y%macro addit_sign(dat,a,b,y, beta0,betal ,beta2, beta3);
PROC NLMIXED DATA = é&dat DF=10000;

PARMS b0=&beta0 bl =&betal b2=&beta2 b3 =&beta3;
odds=exp (b0 + bl*&a + b2*&b + b3*&a*&b) ; pi=odds/
(1+o0dds) ; MODEL &y ~ Binary(pi) ;

estimate ‘ICR=ICR using OR’ exp (bl + b2 + b3) —exp
(bl)—-exp(b2)+1;

estimate ‘AP using OR’ (exp (bl + b2 + b3) —exp (bl) —exp
(b2)+1)/(exp(bl+b2+b3));

estimate ‘SI=ICR using OR’ (exp (bl + b2 + b3) -1)/(exp
(b1)+exp(b2)-2);run;

%omend addit_sign;option mcompilenote=all;

% macro addit_signl (dat, a, b, y, beta0, betal, beta2,
WaldICR ) ;

PROC NLP DATA=&dat
dbldogpcov;

PARMS b0=&beta0, bl=&betal, b2=~&beta2, ICR=
&WaldICR;;

VARDEF=N technique=

b_interaction=log ( (ICR +exp (bl) +exp (b2)-1)/(exp(bl)
*exp(b2)));

if &y=1 then p=exp (b0 + (b1*&a) + (b2*&b) + (b_
interaction*&a*&b) )/(1 + exp (b0 + (bl*&a) + (b2*&b) +
(b_interaction * &a*&b)));

else p=1/(1 + exp (b0 + (bl*&a) + (b2*&b) +
(b_interaction * &a*&b)));

loglike=log (p) ; max loglike ; PROFILE ICR/ALPHA=
0.05;RUN;

%mend ;

Y%additive2dum LOGISTIC (logistic, smoke, salary, y, covl---
covN) ; &ICR_Logistic;

% addit_sign (logistic, smoke, salary, y, -0.1882, 0.3241,
0.2377, 0.3312);

% addit_signl (logistic, smoke, salary, y, —0.1882, 0.3241,
0.2377, 0.7917) ;
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