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Ods graphics on; 

PROC MIXED DATA=XXX plots=(studentpanel(marginal)  pearsonpanel(marginal)); 

CLASS SUBJID REGION TRTPN WEEK; 
MODEL TOTCFB = TOTBL REGION TRTPN WEEK TRTPN*WEEK / DDFM=KR RESIDUAL OUTPM=OUTRESIDUAL; 
REPEATED WEEK/TYPE=UN SUBJECT=SUBJID; 
LSMEANS TRTPN*WEEK /PDIFF CL; 

RUN; 
*Where WEEK = Week 1, Week 2, Week 4, Week 6;

Ods graphics off; 

PROC MIXED EMPIRICAL; 
CLASS SUBJID REGION TRTPN WEEK; 
MODEL TOTCFB = TOTBL REGION TRTPN WEEK TRTPN*WEEK / RESIDUAL OUTP=OUTRESIDUAL; 
REPEATED WEEK/TYPE=SP(EXP) (WEEK) SUBJECT=SUBJID; 
REPEATED WEEK/TYPE=SP(POW) (WEEK) SUBJECT=SUBJID; 
LSMEANS TRTPN*WEEK /PDIFF CL COV; 

RUN; 
*EMPIRICAL IS FOR THE SANDWICH ESTIMATOR;



LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) at Week 1" [1, 1 1] [1, 2 1]  / CL divisor=2; 
LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) at Week 2" [1, 1 2] [1, 2 2]  / CL divisor=2;
LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) at Week 4" [1, 1 3] [1, 2 3]  / CL divisor=2; 
LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) at Week 6" [1, 1 4] [1, 2 4]  / CL divisor=2; 

 LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) vs  Placebo at Week 1" [0.5, 1 1] [0.5, 2 1] [-1, 3 1]  / CL ; 
 LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) vs  Placebo at Week 2" [0.5, 1 2] [0.5, 2 2] [-1, 3 2]  / CL ; 
 LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) vs  Placebo at Week 4" [0.5, 1 3] [0.5, 2 3] [-1, 3 3]  / CL ; 
 LSMESTIMATE TRT01PN*AVISITN "MEAN(200MG+400MG) vs  Placebo at Week 6" [0.5, 1 4] [0.5, 2 4] [-1, 3 4]  / CL ; 

PROC UNIVARIATE DATA=OUTRESIDUAL NORMAL; 
VAR STUDENTRESID; 
VAR PEARSONRESID; 

RUN; 

PROC MIXED; 
BY WEEK; 
CLASS TRTPN REGION; 
MODEL TOTCFB = TRTPN REGION TOTBL; 
LSMEANS TRTPN / PDIFF CL; 

RUN; 

LSMESTIMATE  TRT01AN "MEAN(200 mg,400mg)" 1 1 0 / CL DIVISOR=2; 

ESTIMATE "MEAN(200+400) VS PLACEBO" TRT01AN 0.5 0.5 -1 / CL; 



*Conducted for each separate SEP-4199 group versus Placebo;
PROC RANK OUT=OUT1 NPLUS1 TIES=MEAN; 

VAR VSCFB VSBASE; 
RANKS RKVSCFB RKVSBASE; 

RUN; 

PROC GLM DATA=OUT1; 
   CLASS TRTPN; 

MODEL RKVSCFB = TRTPN RKVSBASE; 
OUTPUT OUT=RESIDUAL R=RESID; 

RUN; 

PROC FREQ DATA=RESIDUAL; 
TABLES TRTAN*RESID / NOPRINT CMH2; 

RUN; 

* Select Raw Log-rank p-value in SURVDIFF ods dataset;
* Response probability are obtained in PRODUCTLIMITESTIMATES ods dataset;
ODS OUTPUT SURVDIFF=SURVDIFF PRODUCTLIMITESTIMATES=PRODUCTLIMITESTIMATES; 
PROC LIFETEST OUTSURV=PROBRESPONSE TIMELIST=(9 16 30 44); 

TIME RSPTIME*RSPSTAT(1); 
STRATA TRTPN / DIFF=CONTROL (‘Placebo’); 

RUN;

ODS OUTPUT HAZARDRATIOS=HAZARDRATIOS PARAMETERESTIMATES=PARAMETERESTIMATES;PROC PHREG; 
 CLASS REGION TRTP (REF='Placebo') / PARAM=REF; 
 MODEL RSPTIME*RSPSTAT(1)=TRTP REGION TOTBL; 
 HAZARDRATIO TRTP / DIFF=REF; 
CONTRAST ‘200 MG VS. PLACEBO' TRTP 1 0 / ESTIMATE;  
 CONTRAST ‘400 MG VS. PLACEBO' TRTP 0 1 / ESTIMATE; 

RUN;



* Placebo is reference;
PROC LOGISTIC DESCENDING; 

CLASS TRTPN REGION / PARAM=REF; 
MODEL RESP = TRTPN REGION TOTBL; 
CONTRAST ‘200 MG vs. PLACEBO’ TRTPN 1 0  / ESTIMATE=EXP; 
CONTRAST ‘400 MG vs. PLACEBO’ TRTPN 0 1  / ESTIMATE=EXP; 
CONTRAST '200 MG vs. 400 MG'  TRTPN -1 1 / ESTIMATE=EXP; 

CONTRAST '(200 MG + 400 MG) vs Placebo'  TRTPN 0.5 0.5 / ESTIMATE=EXP;RUN; 

PROC FREQ; 
 TABLE TRTP*RESP/CMH TREND; 

RUN; 

 

*Example raw p-values;
DATA STUDY;  

 INPUT HYP $ FAMILY PARALLEL $ SERIAL $ RAWP; 
 DATALINES; 
 H1 1 0000 0000 0.1403    
 H2 1 0000 0000 0.0095 
 H3 2 0000 1000 0.0559 
 H4 2 0000 0100 0.0051 
 ; 

RUN; 

%TREEGATE(TEST=HOCHBERG, GAMMA=0.9); 



PROC MI DATA=xxx OUT=yyy NIMPUTE=1000 SEED=12345 MINIMUM=. . 0 0 0 0 MAXIMUM=. . 60 60 60 60 
MINMAXITER=100; 

BY TRTP; 
VAR REGION MADRS_BASE MADRS_Wk1 MADRS_Wk2 MADRS_Wk4 MADRS_Wk6; 
MCMC CHAIN=MULTIPLE IMPUTE=MONOTONE NBITER=5000 NITER=200; 

RUN; 

PROC MI DATA=xxx OUT=aaa NIMPUTE=100 SEED=1234 MINIMUM=. 1 MAXIMUM=. 7 MINMAXITER=100; 
BY TRTP; 
VAR REGION CGI_BASE; 
MCMC CHAIN=MULTIPLE IMPUTE=MONOTONE NBITER=5000 NITER=200; 

RUN; 



PROC MI DATA=aaa OUT=yyy NIMPUTE=10 SEED=4567 MIN=. . 1 1 1 1 MAX=. . 7 7 7 7 MINMAXITER=100; 
BY _IMPUTATION_; 
BY TRTP; 
VAR REGION CGI_BASE CGI_WK1 CGI_WK2 CGI_WK4 CGI_WK6; 
MCMC CHAIN=MULTIPLE IMPUTE=MONOTONE NBITER=5000 NITER=200; 

RUN; 

PROC MI DATA = yyy OUT = zzz NIMPUTE = 1 SEED = 56789 MINIMUM=. . 0 0 0 0 MAXIMUM=. . 60 60 60 60; 
BY _IMPUTATION_; 
VAR REGION MADRS_BASE MADRS_WK1 MADRS_WK2 MADRS_WK4 MADRS_WK6; 
CLASS TRTP REGION; 
MONOTONE REGRESSION(/ DETAILS); 
MNAR MODEL(MADRS_WK1 MADRS_WK2 MADRS_WK4 MADRS_WK6/ MODELOBS = (TRTP = ‘Placebo’)); 

RUN; 

PROC MIXED DATA=zzz; 
BY _IMPUTATION_;  
CLASS SUBJID REGION TRTP WEEK; 
MODEL TOTCFB = MADRS_BASE REGION TRTP WEEK TRTP*WEEK / DDFM=KR; 
REPEATED WEEK/TYPE=UN SUBJECT=SUBJID; 
LSMEANS TRTP*WEEK /PDIFF CL; 
ODS OUTPUT DIFFS=CHGDIFF LSMEANS=CHGLSMN;  

RUN; 

PROC MIANALYZE DATA = CHGLSMN; 
BY TRTP WEEK; 
MODELEFFECTS ESTIMATE; 



STDERR STDERR; 
ODS OUTPUT PARAMETERESTIMATES = LSMN (DROP = PARM); 

RUN; 

PROC MI DATA=xxx OUT=yyy NIMPUTE=1000 SEED=12345 MINIMUM=. . 0 0 0 0 MAXIMUM=. . 60 60 60 60 
MINMAXITER=100; 

BY TRTP; 
VAR REGION MADRS_BASE MADRS_Wk1 MADRS_Wk2 MADRS_Wk4 MADRS_Wk6; 
MCMC CHAIN=MULTIPLE IMPUTE=MONOTONE NBITER=5000 NITER=200; 

RUN;

PROC MI DATA = yyy OUT = zzz NIMPUTE = 1 SEED = 56789 MINIMUM=. . . 0 0 0 0 MAXIMUM=. . . 60 60 60 60 
MINMAXITER=100; 

BY _IMPUTATION_; 
VAR TRTP REGION MADRS_BASE MADRS_WK1 MADRS_WK2 MADRS_WK4 MADRS_WK6; 
CLASS TRTP REGION; 
MONOTONE REGRESSION; 

RUN; 



DATA ANALYSIS_PENALTY; 
SET ANALYSIS; 
/* store the original TOTCFB values in ORIGCHG */ 
ORIGCHG = TOTCFB; 
/* if a MADRS total score is missing in the original dataset, apply a penalty to the TOTCFB value in each SEP-
4199 group only */ 
DELTA = XXX; 
IF MISSVAL=1 AND TRTP=”200 MG” THEN TOTCFB = ORIGCHG – ((DELTA/100)* LSMDIFF_200_PLACEBO); 
IF MISSVAL=1 AND TRTP=”400 MG” THEN TOTCFB = ORIGCHG – ((DELTA/100)* LSMDIFF_400_PLACEBO); 

RUN; 

ODS OUTPUT DIFFS=CHGDIFF_TIPPING LSMEANS=CHGLSMN_TIPPING; 
PROC MIXED DATA=ANALYSIS_PENALTY; 

BY DELTA _IMPUTATION_; 
CLASS SUBJID REGION TRTP WEEK; 
MODEL TOTCFB = TOTBL REGION TRTP WEEK TRTP*WEEK / DDFM=KR; 
REPEATED WEEK / SUB=SUBJID TYPE=UN; 
LSMEANS TRTP*WEEK / PDIFF CL; 

RUN; 

ODS OUTPUT PARAMETERESTIMATES=LSMEST_TIPPING_MIAN; 
PROC MIANALYZE DATA = CHGLSMN _TIPPING; 

BY DELTA TRTP WEEK; 
MODELEFFECTS ESTIMATE; 
STDERR STDERR; 

RUN; 



fitlinear<- fitMod(dose=dose, resp= resp, data = xxx, model="linear") 
fitquadratic<- fitMod(dose=dose, resp= resp, data = xxx, model="quadratic") 
fitemax<- fitMod(dose=dose, resp=resp, data = xxx, model="emax") 
fitsigemax<- fitMod(dose=dose, resp=resp, data = xxx, model="sigEmax") 

Note: Dose is 0 for placebo, 200 for SEP-4199 200mg/day and 400 for SEP-4199 400mg/day. Resp is the response so 
change from baseline at Week 6 in MADRS Total Score. 



PROC MIXED; 
CLASS SUBJID REGION TRTPN WEEK; 
MODEL TOTCFB = TOTBL REGION TRTPN WEEK TRTP*WEEK / DDFM=KR RESIDUAL; 
REPEATED WEEK/TYPE=UN SUBJECT=SUBJID; 
LSMEANS TRTPN*WEEK /PDIFF CL COV; 
*ODS OUTPUT LSMEANS=MUH (KEEP=TRTPN WEEK ESTIMATE);
*ODS OUTPUT LSMEANS=COVH (KEEP=TRTPN WEEK COVx COVy COVz) ;

RUN;  
where COVx COVy COVz are representing the columns associated to LS Means estimated for Placebo, SEP-4199 
200mg/day and 400 for SEP-4199 400mg/day at Week 6. 

doses <- c(0, 200, 400) 
Delta=coef(fitquadratic)["b2"]/abs(coef(fitquadratic)["b1"]) 

mod <- Mods(emax      = coef(fitemax)["ed50"], 
   quadratic = Delta,  
   sigEmax   = coef(fitsigemax)[c("ed50","h")], 
   linear    = NULL,  
   doses     = doses, direction = "decreasing") 

plot(mod, xlab= "Doses" , ylab= "Model  Means" ) 

contMat <- optContr(mod, S=covH)  
summary(contMat) 
plot(contMat, xlab= "Doses" , ylab= "Optimal Contrasts" ) 



MCTtest(doses, muH, S=covH, type = "general", critV = TRUE, pVal = TRUE, alpha=0.05, alternative=‘one.sided’, 
contMat=contMat) 

ModStep=MCPMod(doses, muH, S=covH, models=mod, type = "general", doseType="TD", Delta=3.5, pVal = T) 

ModStepEM <- fitMod(doses, muH, S=covH, model="emax", type = "general") 
gAIC(ModStepEM) 
coef(ModStepEM) 
plot(ModStepEM) 

ModStepQ <- fitMod(doses, muH, S=covH, model="quadratic", type = "general") 
gAIC(ModStepQ) 
coef(ModStepQ) 
plot(ModStepQ) 

ModStepLin <- fitMod(doses, muH, S=covH, model="linear", type = "general") 
gAIC(ModStepLin) 
coef(ModStepLin) 
plot(ModStepLin) 

ModStepsigEM <- fitMod(doses, muH, S=covH, model="sigEmax", type = "general") 
gAIC(ModStepsigEM) 
coef(ModStepsigEM) 
plot(ModStepsigEM) 



TD(ModStep, Delta=xxx, direction="decreasing") 
TD(ModStep, Delta=xxx, TDtype = "discrete", doses=doses, direction="decreasing") 
Note: Appropriate Delta will be explored based on results 
ED(ModStep, p=0.5) 
ED(ModStep, p=0.5, EDtype = "discrete", doses=doses) 
Note: Repeat for 10%, 25%, 50%, 75% and 90% 

MM2 <- MCPMod(doses, muH, S=covH, type = "general", models=mod, alpha = 0.05, Delta=xxx, selModel = 
"aveAIC", doseType = "TD", alternative = "one.sided") 
Note: Appropriate Delta will be explored based on results 
TDEst <- MM2$doseEst%*%MM2$selMod 
TDEst 

DATA XXX; 
  SET XXX; 
  IF AVAL<AAA THEN DO; 
    LOWER=.; 
    UPPER=AAA; 
  END; 
  ELSE DO; 



    LOWER=AVAL; UPPER=AVAL; 
  END; 

RUN; 

PROC LIFEREG DATA=XXX; 
     BY TRT01A WEEK; 

  MODEL (LOWER, UPPER) = / D=NORMAL; 
RUN; 
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