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Contrast Statements

» Help to test univariate hypothesis, i.e.

- population mean for treatment 1 is the same as population mean for treatment 2
Ho: 1 = 12
- average of population mean for treatments 1,2 and 3 is the same as population mean for treatment 4

Mt py g
HO' 3 - u‘4

« Can be used in many different analysis, i.e. ANCOVA and MMRM models
* They need to add up to O.

* Normally work with 1/-1/0, unless we have group variables.
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Examples: ANCOVA

Assume a linear model for 4 treatments:

Y=A+B,;TRT1+B,TRT2 + ByTRT3 + B,TRT4

Comparisons;

TRT1vs. TRT2:B,-B,->1-100
TRT1vs. TRT3:B,-B;->10-10

FRFHRP2-RBysHRH4B+ B+ BB >N+ EQUALTSZERS!

TRT1+TRT2+TRT3 vs TRT4: (B,- B,) + (B,- B,) + (B;-B,) =B, + B,+ B;-3B,-> 111 -3
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SAS Code

ANCOVA
proc mixed data=datal;
class trt tansgrln racegrln wgtgrbin;
model chg=trt tansgrln racegrln wgtgrbin base;
LSMESTIMATE trt “TRT1 vs TRT4” 100 -1 /cl e;
run;
THE SAME RESULT
proc mixed data=datal;
class trt tansgrln racegrln wgtgrbin;
model chg=trt tansgrln racegrln wgtgrbin base;
ESTIMATE “TRT1 vs TRT4” trt 1 00 -1 /cl €;
run;

proc mixed data=datal;
class trt tansgrln racegrln wgtgrbin;
model base=trt tansgrln racegrln wgtgrbin base;
CONTRAST “TRT1vs TRT4” trt 100-1/€;
run;

ONLY P-VALUE

=IQVIA

Copyright & 2043 HWiIAC All ighls resersed. HK2WVIAS s & reglsteed Fademark of H2WIA Inc. In B Unled Sabes and waricws ofher counkriss,



Validity
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Interpretation of results

go My ; My Significance level: 5%
1-H1 7 Ha P-value: 0.5983>0.05
=> Not enough evidence to Reject H,.

LSMESTIMATE

@@ STMTNO 4 EFFECT .  LABEL (@ ESTIMATE (3 STDERR @@  DF @ TVALUE @@ PROBT @ ALPHA @@ LOWER (@ UPPER

1 I 1 I TRT TRT1ws TRT4 -1.3584 25668 -053 0.5983 0.05 -5 4764 37557
é‘} LABEL @ ESTIMATE @ STDERR @:} DF @ TVALUE PROBT Al PHA LOWER LIPPER
1 |TRT1ws TRT4 -1.3h84 2.he63 71 -D.53 ..'.5..-53 D.DE- -6.47 54 3.7857
CONTRAST
A LABEL @ NUMDF @ DENDF @@ FVALUE (@ PROBF
1 |TRT1wvs TRT4 1 71 (.28 (.5983
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Examples: MMRM

Assume a linear model for 4 treatments and 3 visits:

Y =A+B,TRT1 + B,TRT2 + B,TRT3 + B,TRT4 + C,VIS1 + C,VIS2 + C,VIS3
+ D,TRT1VIS1 + D,TRT1VIS2 + D,TRT1VIS3 + D,TRT2VIS1 + D: TRT2VIS2 + D,TRT2VIS3 +
D, TRT3VIS1 + DyTRT3VIS2 + D,TRT3VIS3 + D,,TRT4VIS1 + D, TRT4VIS2 + D,,TRT4VIS3

Comparisons;

TRT1vs. TRT2 at Visit1: B, + C,+ D, —B, - C, - D,

TRT:B,-B,->1-100
TRT*VIS: D,;-D,->100-100000000

TRT1+TRT2+TRT3 vs TRT4 at Visit 1:
By +Cy+D;-By-Cy-Dyp) +(B,+Cy +Dy-By-Cy-Dyp) + (B3 +Cy +D;-B,-Cy - Dyp) =

TRT: B, +B,+B;-3B,->111-3
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SAS Code

MMRM
proc mixed data=datal;
class trt vis tansgrln racegrln wgtgrbin;
model y=trt vis trt*vis tansgrln racegrln wgtgrbin;
repeated vis / type=un subject=subject;
LSMESTIMATE trt*vis “TRT1+TRT2+TRT3 vs TRT4 at VIS1”100100100 -3 00 /cl e divisor=3;
run;

THE
SAME
RESULT

proc mixed data=datal;
class trt vis tansgrln racegrln wgtgrbin;
model y=trt vis trt*vis tansgrln racegrln wgtgrbin;
repeated vis / type=un subject=subject;
ESTIMATE “TRT1+TRT2+TRT3 vs TRT4 at VIS1” trt 1 1 1 -3
trt*vis 100100100-300/cl edivisor=3;
run;

proc mixed data=datal,;
class trt vis tansgrln racegrln wgtgrbin;
model y=trt vis trt*vis tansgrln racegrln wgtgrbin;
repeated vis / type=un subject=subject;
CONTRAST “TRT1+TRT2+TRT3 vs TRT4 at VIS1” trt 111 -3
trt*vis 100100100-300 /e;
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Val | d |ty @ LMATRIX A FEFFECT &  TRT @ vs @ TANSGRIN (@ RACEGRIN {@ WGTGRBLN @ ROW1
1 | 'IIInter{:ept _ _ _ _ _ 0
2 1 TRT 1 _ _ _ ~ 02333
3 1 TRT 2 _ _ _ ~ 0.2333
4 1 TRT 3 _ _ _ ~ 03333
5 1 TRT 4 _ _ _ ~ -1
5 1 VIS _ 5 _ _ _ 0
7 1 VIS _ 6 _ _ _ 0
2 1 VIS _ 2 _ _ _ 0
3 1 TRTWIS 1 5 _ _ _ 0.2333
10 1 TRT*WIS 1 E _ _ ~ 0
11 1 TRTWIS 1 8 _ _ _ 0
12 1 TRT*WIS 2 5 _ _ _ 0.3333
13 1 TRTWIS 2 6 _ _ _ 0
14 1 TRT*WIS 2 8 _ _ _ 0
15 1 TRTWIS 3 5 _ _ _ 0.2333
18 1 TRT*WIS 3 E _ _ _ 0
17 1 TRTWIS 3 8 _ _ _ 0
18 1 TRT*WIS 4 5 _ _ ~ -1
19 1 TRTWIS 4 6 _ _ _ 0
20 1 TRT*WIS 4 2 _ _ _ 0
21 1 TANSGRIN _ _ _ _ 0
2 1 TANSGRIN _ _ 2 _ _ 0
23 1 RACEGRIN _ _ _ ~ 0
24 1 RACEGRIN _ _ ~ 2 _ 0
25 1 WGTGRBLN _ _ _ _ 0
2 1 WGTGRBLN _ _ _ _ 2 0
27 1 BASE _ _ ~ ~ _ 0
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Interpretation of results

LSMESTIMATE

@ STMTNO i EFFECT i LABEL @ ESTIMATE @ STDERR @@  DF @ TVALUE @@ PROBT @@ ALPHA @ LOWER @@ UPPER
1 TH‘I""-J'IS TRT1+TRT2+TRT3vs TRT4 at VIST DE5TS 17794 a4 031 0.7547 0.05 40964 29206
ESTIMATE

& LABEL @ ESTIMATE @@ STDERR @ DF @@ TVALUE @ PROBT @@ ALPHA @ LOWER & UPPER
1 ITET1+TRTZ2+TRT2 vs TRET4 at W51 -0 E579 1.7794 24 -0.3 0.7547 0.05 -4 (9e4 28208
CONTRAST

& LABEL @ MNUMDF @@ DENDF @ FVALUE @ PROBF
1 ITRT1+TRT2+TRT2 v=s TRT4 at VIS 1 g4 0.10 0.7547
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Any
Questions?
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