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A SAS macro for extended Kaplan-Meier plots
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Kaplan-Meier ZJav b
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FEEZFMIEDOH (BM))

* No. at risk, #E(E, {SFEXHE

Pocock SJ, et al. BMJ 2008; 336: 1167. Fig. 4 & W #5i
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FEEFMEOH (JAMA)

* No. at risk, P &

Regine WE etal. JAMA 2008; 299(9): 1024. Fig. 2 & W ##
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EERET — 2 OERERES

FEEZFMIEDH (J Clin Oncol)

* No. at risk, #EE, SFEXM, P &

Reck M, et al. J Clin Oncol 2009; 27(8): 1231. Fig. 3 & Y #x#
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FEEFMIEDH (Lancet)

* No. at risk, #EE, SFEXM, P &

Nordlinger B, et al. Lancet 2008; 371(9617): 1013. Fig. 2 & ¥ aH
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FEEFMEDH (N Engl ] Med)

* No. at risk, P &

Karapetis CS, et al. N Engl ] Med 2008; 359(17): 1762. Fig. 1 & DL 4
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Yokm_data() X7 0

Y% km_data() <7 QA DIBRL

® LIFETEST Procedure / PHREG Procedure CHE#f
® I/ OTHITERDT—2t v P EEF
© GPLOT Procedure T¥ < 7#E

/¥ RUOHHRAH */
%include "&Path.kmdata_v213.sas";

/* BORE */

%global colorl color2 scolorl scolor2;
%let colorl = cx445694;

%let color2 = cxA23A2E;

%let scolorl = cxD4D9ES8;

%let scolor2 = cxF1CECE;

/* T—AER (X/OIKELBZNE) */

%km_data(
D1, T, GroupC, Censor, 1,
out graph, anno = anno,

CI = 1, censEXT = 1, Size = 2,

atrisk = 1, atriskorder = ® to 12.5 by 2.5, Step = 5,

Label = "No. at risk (lst entry: high, 2nd: middle, 3rd: low)",
Test = 1, TestX = 98, TestY = 97, Type = logrank,

HR = 1, HRX = 98, HRY = 92

H
/* TS 7HE */
proc gplot data = Graph;
plot (Svl Sv2 Sv3) * T / anno = anno overlay;
run; quit;
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BEELET/70O5|H

© data: ANT7—2€vY b

® time: [data] RDEFERZE A
© group: [data] RDEDEH %

© censor: [data] RDITEHY OZEE 4

© censorv: B [censor] DITBHIY RO T &

0 out: BHT7—2tv 4

@ anno: 779 % annotate 7—2 v & (FINBERDIZE A E X
annotate #EEZFIFA L CHRELEY)

o BUIXMIINBEROHENA T 3V EETY
o BHMIIRXEZIFHP BTV
s TOVSLHOT—RIF, MXETOTSL7 ERL
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VDRAVEEDKEE

data D2; set D1; where Group in (1, 2);
%km_data (

D2, T, GroupC, Censor, 1,

out = graph, anno = anno,

censEXT = 1, cWidth = 20,

Size = 1, Step = 5,
afont = "’Arial’",
atrisk = 1, atriskorder = ® to 12.5 by 2.5, Base = 0,
Label = "No. at risk (1st entry: high, 2nd: middle)"

* atrisk =1

o atriskorder CRTHEBEIEE
* Base CRILEZ MEAE

* Label Z$EETES
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S FRBDEDIRE
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Yokm_data() X7 0

S FRBDEDIRE

data D2; set D1; where Group in (1, 2);

%km_data (
D2, T, GroupC, Censor, 1,
out = graph, anno = anno,

censEXT = 1, cWidth = 20,

Size = 1, Step = 5,

afont = "’Arial’",

Test = 1, TestX = 98, TestY = 97, Type = logrank
H

e Test=1

o TestX, TestY #x & CRRMUE & MEHEE
* Type THREDIEEZIETE
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Yokm_data() X7 0
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Yokm_data() X7 0

Cox DLEHNY — FEFIVICED S IVF—FEE

data D2; set D1; where Group in (1, 2);

%km_data (
D2, T, GroupC, Censor, 1,
out = graph, anno = anno,

censEXT = 1, cWidth = 20,

Size = 1, Step = 5,

afont = "’Arial’",

HR = 1, HRX = 98, HRY = 97
H

e HR=1

¢ HRX, HRY 7x & THRRMIE = HIHEE
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Yokm_data() X7 0

EFHARPR(E
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Yokm_data() X7 0

EFHARPR(E

data D2; set D1; where Group in (1, 2);

%km_data (
D2, T, GroupC, Censor, 1,
out = graph, anno = anno,

censEXT = 1, cWidth = 20,

Size = 1, Step = 5,
afont = "’Arial’",
MST = 1, MlabX = 60, MmedX = 83, MciX = 98, MSTY = 95

e MST =1
o MlabX, MmedX, MciX, MSTY & & THRR{iIE & MR
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Yokm_data() X7 0

EEFEHOEEER (1)
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Yokm_data() X7 0

EEFEHOEEER (1)

data D2; set D1; where Group in (1, 2);

%km_data (
D2, T, GroupC, Censor, 1,
out = graph, anno = anno,

censEXT = 1, cWidth = 20,

Size = 1, Step = 5,
afont = "’Arial’",

CI =1

* WICRERIHDY FEA,CI=1

23/47



Yokm_data() X7 0

EEFEHOEEERM (2)

1.0
© HH_L_
2 ]
2 08
o
@ .
S 06 LL‘ y
3 L= T
5
B 04 tilé_u
el
£
g 0.2
S
a

0.0

0.0 2.5 5.0 7.5 10.0 12.5

sk Months after entry

24/ 47



Yokm_data() X7 0

EEFEHOEEERM (2)

data D2; set D1; where Group in (1, 2); var=SUl; vname=’'zSUl’; output;
%km_data( var=SU2; vname=’'zSU2’; output;
D2, T, GroupC, Censor, 1, proc sort data = Graph2; by vname T;
out = graph, anno = anno, proc gplot data = Graph2;
plot var * T = vname / legend = legendl;
censEXT = 1, cWidth = 20, legendl label = none position = (inside)

mode = share across = 1 origin = (1, 0.2)

Size = 1, Step = 5, value = (h = 1 "high-risk" "middle-risk")

afont = "’Arial’" order = ("Sv1" "Sv2");
E symboll i = steplj c="&colorl." w=20;
data Graph2; symbol2 i = steplj c="&color2." w=20;
length vname $10.; symbol3 i = steplj c="&scolorl." w=20 1=2;
set Graph; symbol4 i = steplj c="&scolor2." w=20 1=2;
var=Svl; vname=’Sv1l’; output; symbol5 i = steplj c="&scolorl." w=20 1=2;
var=Sv2; vname=’'Sv2’; output; symbol6 i = steplj c="&scolor2." w=20 1=2;
var=SL1; vname='zSL1’; output; run; quit;

var=SL2; vname=’'zSL2’; output;

« TELH5EHKFICEERTEIXH Y FFA, GPLOT Procedure ZFIH L TIEFE
XEEHEELE T

« FLBIDHLER
ZH Svl, V2 ORBIFEVFEH AT B (order T 32)
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Yokm_data() X7 0

Y% km_data() T 7 QA DFFH

- yTBHIY RS & b 7 IcHiR
%km_data(

D2, T, GroupC, Censor, 1,

out = graph, anno = anno,

censEXT = 1, cWidth = 20

H

s ZERMOXRTMEIIHAZRDBE
¢ GPLOT Procedure WN—RED T, LA GHRRDEGREHITES
(N7 MIVRZRD emf, eps BE)

72 7EICKEAD DD S G HE o |
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LIFETEST Procedure (SAS 9.2) & DEEER

ODS Graph

e LIFETEST Procedure @ ODS Graph Tl& SAS9.2 B'5 ) RV EED
RESHBENBANTES LS G

ods listing gpath = "&Path." style = Statistical sge = on;
ods graphics on /
antialias = on border = off scale = on imagename = "Lifetest_ods"

width = 6.33333333 in height = 4 in;

proc lifetest data = D1 plots=(survival(atrisk=(0® to 12.5 by 2.5) test cl));
time T * Censor(l);
strata GroupC;

run;

ods graphics off;

ods listing close; ods listing;

1
- BETERE
- SR ERETENL
« emf, eps 7 7 1 JVTNY MIVEGHDHEATEEL
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LIFETEST Procedure (S

ODS Graph DA

C BRT 4V ML ZBNEL
C WSHEVEAEEY OB
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LIFETEST Procedure (S/

ODS Graph DN %ZHEET 5

©® ODS Graphics Editor
® TEMPLATE Procedure
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LIFETEST Procedure (SAS 9.2) & DEEER

ODS Graphics Editor

s EELEWGRI 1 ET OFERTHRELGITNEES WL
s KEDIJZI7HhHBBAIRESTHIE...

e TEMPLATE Procedure
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LIFETEST Procedure (SAS 9.2) & DEEER

TEMPLATE Procedure

* SASHAODYR ZEETES (77 7UND)
« SEIT ST DR ERET S
« I353T7DT+ 7 b A XDEE
« B MIVEYT 24 MIVEHIBR
- FIBYIYESDEE
« RBlDfIER E=2EE
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LIFETEST Procedure (SAS 9.2) & DEEER

J37747 b A XDEE

e ODS @ STYLE Statement CiXEJ S

S EIE style.Statistical EAE—LTT7 4> A XFITEELZEHD
"1ES

proc template;

define style Styles.MyStatistical;

parent = styles.Statistical;

style GraphFonts /
’GraphTitleFont’=("Times New Roman",24pt, bold)
’GraphFootnoteFont’=("Times New Roman",24pt,
’GraphLabelFont’=("Times New Roman",24pt)
’GraphValueFont’=("Times New Roman", 24pt)
’GraphDataFont’=("Times New Roman", 24pt)
’GraphUnicodeFont’=(" <MTsans-serif-unicode>

’GraphAnnoFont’=("Times New Roman", 24pt);
end;

run;

italic)

", 24pt)

s RIIDSERINTLS style —EZRT

proc template;
path sashelp.tmplmst;
list styles;

run;
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LIFETEST Procedure (S

Z DthDEE

c FTTSTDMERTIT B

source Stat.Lifetest.Graphics.ProductLimitSurvival;
run;

AJE@EICENATNEZDT, chEIE—LTHEET S
o ANA

Fie) EAtE) Vi) TooldD

2]

Properties of ‘SurvivalPlot’

Attribute [ Valie [
SurvivalPlot

Description Survival Gurves

Template Stat Lifetest Graphics ProductLimitSurvival

Litetest# SurvivalPlot#l SuryivalPlotd2
TA12/200 1203 PM
GH¥KNDOC¥Study¥SUGHS UGTI2010_KN_

Glose

Template &3+ % &, 441 Stat.Lifetest. Graphics.ProductLimitSurvival H
nhHB
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ST Procedure (SAS 9.2) & DLEER

AJ7Hh GEEDER)

UL -+(13417)

llos -
) FieD) EGH(E) Viewy) TooslD Soorsls) Wirson Feblt) BETF)
| AT S|[O& n\sm BEo HBw 20
=028 pmc temv\ |
Sla( Lifetest. Graph\cs Pmduclumnsurwva H
5 Litetest The 545 System fdefine slatﬂraph Stat. Li fete ProductLimitSurvival ;
51 @ Survival Gurves. dynanic NStrata xiane plotAlR\sk p\a(censored plotcL planW PplOtEP_labelCL labelHW IabelEP
3] Suvival Curves naxTime StratunID classAtRisk plotBand plotTest Groupllase yNin Transparency SecondTitle
f it i Tostlane lale;
BeginG
if (NS
if (EXISTS STRATUMID;
entrytitle "Product-Limit Survival Estimate” " for " STRATUMID;
else
entrytitle "Product-Limit Survival Estimate";
endi
if (PLOTI\TR K)
lryhllc "with Number of Subjects at Risk" / textattrs=GRAPHVALUETEXT;
\ayoul overlay / xaxisopts=(short |abel opts=(viewnax=NAXTIHE))

WA offsetain. 5 |incar
yexisopte={labe="SurvivalProbebity” shortlabel
0

urvival" | inearopts=(viemi

Viemact el i
ndulol Lini tUpper=HI_UCL LinitLower=HILCL x<TIHE / modelnane="Survival" fillattrs=
(SRAPHCONFIDEACE rase="F" legendlabel-LAGELHY;
endif;
if (PLOTHW=0 AND PLOTE

)
ndp ot Lini tUpper=EP_UCL LinitLover:
GRAPHCONFTDEIICE nas

P_LCL X<TINE / modelnane="Survival" fillattrs=
EP" legend | abel ~LABELEP;

i

)

pper-HEICL LintLower
e dala(ransnave o=
plot Linitlpper €711 i tLorer-
RAPHDATA2 datat ransparency=.55. nan

AoLCL XTINE ¢ madelrane-"Survival” fillattrs=
="HI" |egend |abel=LAE

e T vode nahecsurvival” fillattrse
TEP" | egend  abel =L ABELEP;

TINE / nodelnan
1" legendlabel

f (PLC P=1)
l.\arvdulol le\lUppeY SOt Linitioner-50F_LcL
|Joutne) outiineattrs-GRAPPREDICTIONLINTTS g
else

bardplot Linitpper-SOF_cL Linilover SDF Lo

il attrs=GRAPHCONFIDENCE n jendTabel
ndi

urvival” display=
BELCL;

TINE / nodelnane="urvival"
BELCL;

endif’
steplot y-SIRVIVAL $CTIHE / name=
_tipt _tip2) legendlabel
if (PlDTCEHSO &
scatterplol y=CEISIRED x-TIME / sarkerattrs=(syabol-plus) nane="Censored legendiabel
o

urvival” rolenane=(_tipt-ATRISK _tip2=EVENT) tip=(y
‘Survival

la
& Resutts [EiEsoe ]| 0wt - ied_|[TTtoe - (Untitieay B exarple2sas | Britstyesos
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LIFETEST Procedure (SAS 9.2) & DEEER

24 MIVEY T 2L FIVERIRR

e ENTRYTITLE Statement

entrytitle "Product-Limit Survival Estimates";
if (EXISTS(SECONDTITLE))

entrytitle SECONDTITLE / textattrs=GRAPHVALUETEXT;
endif;

- RERZEHIBRLT
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http://support.sas.com/documentation/cdl/en/grstatgraph/63878/HTML/default/viewer.htm#/documentation/cdl/en/grstatgraph/63878/HTML/default/p01bukysgdlvnsn16uepy66b4ebz.htm

LIFETEST Procedure (S

* SCATTERPLOT Statement
MARKERATTRS Option

if (PLOTCENSORED)
scatterplot y=CENSORED x=TIME / group=STRATUM index=STRATUMNUM
markerattrs=(symbol=plus);

endif;

* MARKERATTRS Option @ symbol & size ZZE L1

if (PLOTCENSORED)
scatterplot y=CENSORED x=TIME / group=STRATUM index=STRATUMNUM
markerattrs=(symbol=CIRCLEFILLED size=8pt);

endif;
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http://support.sas.com/documentation/cdl/en/grstatgraph/63878/HTML/default/viewer.htm#/documentation/cdl/en/grstatgraph/63878/HTML/default/p1pq0i1hlpw1xtn1b02abqfh2clg.htm
http://support.sas.com/documentation/cdl/en/grstatgraph/63878/HTML/default/viewer.htm#/documentation/cdl/en/grstatgraph/63878/HTML/default/n0wqbuiavwnaxnn1bhavpp9w90b0.htm

LIFETEST Procedure (SAS 9.2) & DEEER

REIDGTER E=EE

¢ DISCRETELEGEND Statement
TYTLE Option, LOCATION Option, HALIGN Option, VALIGN
Option, BORDER Option

‘ Discretelegend "Survival" / title=GROUPNAME location=outside;

* TYTLE %&7HZ, LOCATION ZREBRICERE, HALIGN & VALIGN T
A FIc, BORDER %38%

‘ DiscretelLegend "Survival" / location=inside HALIGN=LEFT VALIGN=BOTTOM border=false;

- ¥5EE LTzB8#f-% TEMPLATE Procedure TR139 %

proc template;
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http://support.sas.com/documentation/cdl/en/grstatgraph/63878/HTML/default/viewer.htm#/documentation/cdl/en/grstatgraph/63878/HTML/default/n0q6el3tqhnmsun1jll3icskvzut.htm
http://support.sas.com/documentation/cdl/en/grstatgraph/63878/HTML/default/viewer.htm#/documentation/cdl/en/grstatgraph/63878/HTML/default/n0wqbuiavwnaxnn1bhavpp9w90b0.htm
http://support.sas.com/documentation/cdl/en/grstatgraph/63878/HTML/default/viewer.htm#/documentation/cdl/en/grstatgraph/63878/HTML/default/n0wqbuiavwnaxnn1bhavpp9w90b0.htm

LIFETEST Procedure (SAS 9.2) & DEEER

TEMPLATE Procedure CHREE L -5 R

Lo Ly o Censored
== Logrank p = 0.0669
0.8
2 06
e
a
E
E 0.4
=
1]
0.2
00- — 1: high-risk ---- 2: middle-risk
1 50 36 28 23 15 0
2 50 42 36 30 25 0

0.0 25 5.0 7.5 10.0 12.5

Months after entry
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LIFETEST Procedure (SAS 9.2) & DEEER

1.0 Log-rank P = 0.067

 Censored
Logrank p = 0.0669

-
fﬁ//

Proportion of overall survival

1 — g
=ty 3 oo
0.4 g T e
[ 5
Zoos
H
0.2
0
No. at isk (Ist eniry: high, 2nd: middle)
0.0 30 36 2 23 15 0 o g
50 0 36 30 25 0 0.0 1: high-risk 2: middle-risk
) 2 3 s 0
2 w0 » % " 2 0
0.0 25 5.0 7.5 10.0 12.5
0.0 25 5.0 75 10.0 125
e ek Months after entry Months afier entry

e TEMPLATE Procedure |IfERDHE W EHEWVDTERBAE (=17
JUIE 600 X—T <5, BENEE; MEDMRARIHELL

* %km_data() <7 A& GPLOT Procedure ICIBNTWBAO, N7 kb
E§RHOHATES, 9.1.3 Wit
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FLHLESERDFRE

TEH
* Yokm_data() X 7 OB
* ODS Graph / TEMPLATE Procedure

SBROTE
- ERXEDOHNDRRZAZHET S
« IS 7HERBMCIRAVEEDRESZHANTESLSICTS

707 71 IVDEHREN—Y
-http://www. josai.ac.jp/~nagasima/
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http://www.josai.ac.jp/~nagasima/

Example 1

1.0
2 08
g
=1
@
T 06
5]
>
o
B
= 04
.2
b=
1)
o
£ 02
No. at risk (1st entry: high, 2nd: middle, 3rd: low)
50 36 28 23
0.0 50 42 36 30
50 44 36 32
0.0 2.5 5.0 7.5
— high-risk — middle-risk
15%,4?51 medies Months after entry

15
25
26

10.0

Log-rank P =0.030

2:middle-risk HR = 0.611 [0.359, 1.038]
3:low-risk HR = 0.502 [0.289, 0.871]

o

12.5
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Example 2

1.0 -2Log(LR) P = 0.029
2:middle-risk HR = 0.611 [0.359, 1.038]
3:low-risk HR = 0.502 [0.289, 0.871]
£ 08
Z
=
7
F 06
[}
>
=}
k)
g 04
.2
b=
=}
&
£ 02
0.0
0.0 2.5 5.0 7.5 10.0 12.5
_ ﬁ;ahrflsik T middle-risk Months after entry
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Example 3

MST  95%C.L.

1o - ":'1 1: high-risk 7.8 [4.4,9.0)
2: middle-risk 11.3 [6.7,.)
. 3: low-risk [8.2,.)
% o0s -
g
=1
@
T 06 \
9] .
> e I_|
o
B l‘ﬂ
= 04
b=
o
o
£ 02
No. at risk (1st entry: high, 2nd: middle, 3rd: low)
50 36 28 23 15 0
0.0 50 42 36 30 25 0
50 44 36 32 26 0
0.0 2.5 5.0 7.5 10.0 12.5
— high-risk — middle-risk
lgé’v_rﬁi madens Months after entry
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Example 4

1.0 Wilcoxon P = 0.032

0.8

0.6

0.4

0.2

Proportion of overall survival

No. at risk (1st entry: high, 2nd: middle, 3rd: low)

50 36 28 23 15 0
0.0 50 42 36 30 25 0
50 44 36 32 26 0
0.0 2.5 5.0 7.5 10.0 12.5
—_pghrsk T middlensk Months after entry
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Example 5

-
o

o
o

4

Proportion of overall survival

0.2
No. at risk (1st entry: high, 2nd: middle)
0.0 50 36 28 23 15
50 42 36 30 25

0.0 2.5 5.0 7.5 10.0

— high-risk
— middle-risk

Months after entry

Log-rank P = 0.067

[/

12.5
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