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Make Programmer’s Life Easier, Why? 

2

1

2
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Flexibility in Use

Powerful Graph Tool

Innovative Design

Regulatory Compliance

➢ Prepare dataset and call macro

➢ Plenty of graphs meeting various 

requirements

➢ Creative idea and solution

➢ Macro-generated standalone and 

executable program 



Overview
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RTF File

SAS Graph Dataset

SAS Parameter Dataset

Macro Generated SAS 

Program File

Input SAS Dataset

Title and Footnote 

Excel 

M_KMPLOTS

M_FORESTPLOTS

M_SWIMMERPLOTS

M_SPIDERPLOTS

M_WATERFALLPLOTS

TFL_TITLE 

TFL_FOOTNOTE



Macro Generated SAS Program File
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Macro Generated Code

Submission-ready

Standalone

Executable

Easy-to-debug

Human Generated Code

MPRINT option 

MFILE option

Open code 

before 

%m_xxx can 

be retained



Title & Footnote: 

❖Determine output name

TITLE_FOOTNOTE_TEMPLATE

Excel File                                              TFL_TITLE

OUTFILE_NAME                                  TFL_FOOTNOTE

Extract title and footnote 

General Output and Graph Setting
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Output Type: 

❖Default is appendix

DESTINATION

A – Appendix TFL

I – Intext TFL

Graph Height and Graph Width: 

❖Default Graph Height is assigned 
based on graph type

4.4 inch for landscape appendix figure
4.0 for portrait figure

GRAPH_HEIGHT

❖Default Graph Width is assigned 
based on graph type 

Graph Height/0.618

GRAPH_WIDTH

Output RTF Layout Orientation: 

❖Default layout is Landscape for 

appendix figure, Portrait for intext 

figure

LAYOUT_ORIENTATION:         

L – Landscape                           

P – Portrait

Programing Assigned Output 

Path:

OUTPUT_PATH

OUTPUT_DATALIB

OUTPUT_PGM_PATH



General Output and Graph Setting
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STRATA_VAR/TRT_VAR: 

Each value of variable referred by parameter 

strata_var/trt_var represents a group (a line)

Example: TRT01P|TRT01PN 

BY_VAR:

Each value of variable referred by 
parameter by_var will be displayed in 
one page

Example: TRT01P|TRT01PN

CLASS_VAR:

Each value of variable referred by 
parameter class_var will be displayed in one 
grid (cell)

Example: TRT01P|TRT01PN|2|2

• Combination of BY_VAR and STRATA_VAR  or combination of CLASS_VAR and STRATA_VAR can allow users to create more 
complex graph. 

• Combination of BY_VAR and CLASS_VAR is not allowed.



Programming Assigned Color, Symbol & Pattern 
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Black and White Graph

GRAY_COLOR = Y

❖Graph element color will be assigned 

automatically based on number of strata groups 

and color combination suggestions from right 

figure 

If there are 2 strata, color will be GRAY00 for 1st

stratum, GRAY75 for 2nd stratum

If there are 3 strata, color will be GRAY00 for 1st

stratum, GRAY70 for 2nd stratum and GRAY45 for 3rd

stratum



Programming Assigned Color, Symbol & Pattern 
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Colored Graph

GRAY_COLOR = N

❖Graph element color will be assigned 

automatically based on number of strata groups 

and color combination suggestions from right 

figure 

If there are 2 strata, color will be CX000000 for 1st

stratum, CX008000 for 2nd stratum

If there are 3 strata, color will be CX000000 for 1st

stratum, CXCC6600 for 2nd stratum and CX990000 for 

3rd stratum



Programming Assigned Color, Symbol & Pattern 
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Marker Symbol

COMMON_SYMBOL= N

❖Graph Marker Symbols will be assigned 

automatically to be circle for all groups when 

COMMON_SYMBOL is Y. Otherwise, they will be 

assigned based on number of strata groups and 

symbol combination suggestions from right figure 

If there are 2 strata, symbols will be CIRCLE for 1st

stratum, TRIANGLE for 2nd stratum

If there are 3 strata, color will be CIRCLE for 1st

stratum, TRIANGLE for 2nd stratum and DIAMOND for 

3rd stratum



Programming Assigned Color, Symbol & Pattern 
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Fill Pattern

❖For Tumor Response, bar fill pattern will be 

assigned automatically based on values of 

Response. 

❖For other group, bar fill pattern will be assigned 

automatically based on number of strata groups 

and color combination suggestions from right 

figure 

Response Pattern

CR/irCR X5

uCR/iruCR/CRi X3

VGPR X4

PR/irPR X2

uPR/iruPR/nPR X1

PRL L4

MR L2

SD/irSD R3

PD/irPD L1

NE/irNE/NA R1

Missing/Unknown S

Color, symbol and 

pattern values are 

assigned based on 

tumor response for  

Waterfall, Spider 

and Swimmer plot.



General Axis Setting
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Axis Variables:

Programming 
assigned 
automatically 
based on type of 
graph 

❖XAXIS_VAR

❖YAIXS_VAR

Axis Label:

Programming 
assigned 
automatically based 
on type of graph 

❖XAXIS_LABEL

❖YAXIS_LABEL 

Axis Tick Values: 

Axis tick values will be 
computed by macro 
automatically from data

❖XAXIS_TICK_VALUES

❖XAXIS_TICK_VALUES_FORMAT

❖YAXIS_TICK_VALUES

❖YAXIS_TICK_VALUES_FORMAT

❖YAXIS_INCLUDERANGES

Axis Type:

LOG LOG10 
LINEAR (default) 

❖XAXIS_TYPE

❖YAIXS_TYPE

Other Setting

❖LEGEND_TITLE

❖REFERENCE_LINES



Kaplan Meier Plot Overview
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Four Types of M_KMPLOTS
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PLOT = SURV 
PLOT = SURVP 

PLOT = FAIL PLOT = FAILP 



M_KMPLOTS Parameters
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Example 1: Create Survival Probability Plot – STRATA_VAR
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%m_kmplots( input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,strata_var                = trt01p|trt01pn 

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_strata

);



Example 2: Display Table of Number of Subjects at Risk
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%m_kmplots( 

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,strata_var               = trt01p|trt01pn 

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_risk

);



Example 3: Display Statistical Summary Table
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator =  1

,strata_var = trt01p|trt01pn 

,display_stats = event median lrpvalue

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_sum

);

Common three combinations:

EVENT MEDIAN LRPVALUE

EVENT MEDIAN HAZARD HRPVALUE

EVENT HAZARD HRPVALUE

Order of stats can be changed and any number of stats can be requested



Example 4: Display Hazard Ratio Statistics
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,strata_var               = trt01p|trt01pn 

,display_stats = event median hazard hrpvalue

,hazardratio_dataset = hr

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,graph_height = 4.4

,output_pgm_path = Y

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_hr

);

trt01pn hr pvalue

2 0.39 (0.23-0.66) 0.0004
If display_stats = event hazard hrpvalue , Median (95% CI) will not be displayed

Variable name HR and PVALUE are fixed. Plus, numeric STRTA_VAR (TRT01PN in this 
case) or BY_VAR should also be included if STRATA_VAR or BY_VAR is populated.



Example 5: Apply Gray Color Scheme and Different Marker 

Symbol
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,strata_var               = trt01p|trt01pn 

,display_stats = event median hazard hrpvalue

,hazardratio_dataset = hr

,gray_color = Y

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_gray

);



Example 6: Ask for Confidence Interval Band or Standard 

Error Bar
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,strata_var               = trt01p|trt01pn 

,display_stats = event median hazard hrpvalue

,hazardratio_dataset = hr

,display_ci_se = both

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_ci

);

CI – Display Confidence Interval band

SE – Display Standard Error bar

Both – Display both Confidence Interval band and Standard Error bar



Example 7: Create Survival Probability Plot – BY_VAR
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,by_var                  = trt01p|trt01pn 

,display_stats = event median lrpvalue

,display_ci_se = both

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template =&protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_by

);

Value of character BY_VAR will be displayed 
on top left of graph on each page 



Example 8: Create Survival Probability Plot – BY_VAR & 

STRATA_VAR
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%m_kmplots(

input_dataset = lptad.adtte1

,input_dataset_where     = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,by_var                  = trt01p|trt01pn 

,strata_var = cell|celln

,display_stats = event median lrpvalue

,display_tab = Y

,display_ci_se = both

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_by_strata

);



Example  9: Create Survival Probability Plot – CLASS_VAR
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,class_var               = trt01p|trt01pn|2|2 

,display_ci_se = CI  

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_class

);



Example 10: Create Survival Probability Plot – CLASS_VAR 

& STRATA_VAR
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%m_kmplots(

input_dataset = lptad.adtte1

,input_dataset_where     = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,class_var               = trt01p|trt01pn|1|2

,strata_var              = cell|celln

,display_ci_se = CI 

,display_legend = Y 

,xaxis_label = %str(Overall Survival (Days))

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_class_strata

);

When curve labels in one of data cells collide with each other, group 
information can be displayed in legend at the bottom of graph.



Example 11: Create Survival Probability Plot – INTEXT TFL
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%m_kmplots(

input_dataset = lptad.adtte

,input_dataset_where = %str(efffl = "Y")

,time_var = survtime

,censor_var = censor

,censor_indicator = 1

,strata_var = trt01p|trt01pn 

,display_stats = event median hazard hrpvalue

,hazardratio_dataset = hr

,display_legend = Y

,display_ci_se = both

,display_tab = Y

,xaxis_label = %str(Overall Survival (Days))

,destination             = I 

,title_footnote_template = &protpath/m_titles_kmplots.xlsx    

,outfile_name = f_km_intext

);



Forest Plot Overview
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M_FORESTPLOTS Parameters
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Example Data Used in Example 1 – Example 4
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Example 1: Create Forest Plot – Only Label Block and Plot 

Block

29

%m_forestplots(

input_dataset = lptad.forest

,block_headers = Subgroup|Hazard Ratio

,label_block = Subgroup|id

,plot_block = Mean|Low|High

,band_var = ref 

,layout_orientation = p

,title_footnote_template = &protpath/m_titles_forestplots.xlsx    

,outfile_name = f_forest

);



Example 2: Create Forest Plot – Display two Left Stats 

Blocks
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%m_forestplots(

input_dataset = lptad.forest

,block_headers = Subgroup|No. of Patients~(%)|4-Yr

Cumulative~Event Rate|Hazard Ratio  

,label_block = Subgroup|id

,left_stats_blocks = [CountPct][PCIGroup|Group|pvalue]

,left_stats_labels = [][PCI~Group|Medical~Therapy~Group|p Value]

,plot_block = Mean|Low|High

,band_var = ref 

,layout_orientation = p

,title_footnote_template = &protpath/m_titles_forestplots.xlsx    

,outfile_name = f_forest_left3 

);

Following can create Forest plot containing two right stats blocks.

,block_headers = Subgroup|Hazard Ratio|No. of Patients~(%)|PCI~Group|Medical~Therapy~Group|p Value 

,right_stats_blocks = [CountPct][PCIGroup][Group][PValue]



Example 3: Create Forest Plot – Display More than two Left 

Stats Blocks
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%m_forestplots(

input_dataset = lptad.forest

,block_headers = Subgroup|No. of 

Patients~(%)|PCI~Group|Medical~Therapy~Group|p Value|Hazard Ratio  

,label_block = Subgroup|id

,left_stats_blocks = [CountPct][PCIGroup][Group][pvalue]

,plot_block = Mean|Low|High

,band_var = ref 

,layout_orientation = p

,title_footnote_template = &protpath/m_titles_forestplots.xlsx    

,outfile_name = f_forest_left4 

);

Following can create Forest plot containing more than two right stats blocks.

,block_headers = Subgroup|Hazard Ratio|No. of Patients~(%)|4-Yr Cumulative~Event Rate 

,right_stats_blocks = [CountPct][PCIGroup|Group|pvalue]

,right_stats_labels = [][PCI~Group|Medical~Therapy~Group|p Value]



Example 4: Create Forest Plot – Display both Left and 

Right Stats Blocks
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%m_forestplots(

input_dataset = lptad.forest

,block_headers = Subgroup|No. of Patients~(%)|Hazard Ratio|4-

Yr Cumulative~Event Rate

,label_block = Subgroup|id

,left_stats_blocks = [Count|Percent]

,left_stats_labels = [Count|Percent]

,plot_block = Mean|Low|High

,right_stats_blocks = [PCIGroup|Group|PValue]

,right_stats_labels = [PCI~Group|Medical~Therapy~Group|P Value]

,band_var = ref 

,layout_orientation = p

,title_footnote_template = &protpath/m_titles_forestplots.xlsx    

,outfile_name = f_forest_all

);



Example Data Used in Example 5
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Example 5: Create Forest Plot – TRT_VAR
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%m_forestplots(

input_dataset = lptad.forest2

,block_headers = Subgroup| |Number of Subjects  

,label_block = Subgroup|id

,plot_block = stat|lower|upper

,right_stats_blocks = [r1|r2|r3]

,right_stats_labels = [PLB|5 mg|15 mg]

,trt_var = grptext|grp

,band_var = ref 

,reference_line = 0

,layout_orientation = p

,title_footnote_template = &protpath/m_titles_forestplots.xlsx    

,outfile_name = f_forest2

);



Waterfall Plot Overview
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M_WATERFALLPLOTS Parameters
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Example 1: Create Waterfall Plot – BY_VAR
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%m_waterfallplots(

input_dataset = adtrsum

,input_dataset_where = %str(paramcd = 

"SUMDIAM" and anl01fl = "Y" and efffl = "Y")

,trt_var = respn:bor

,by_var = trt01p|trt01pn

,display_var = histgrbl

,title_footnote_template = 

&protpath/m_titles_waterfallplots.xlsx  

,outfile_name = f_waterfall2_by2 

);

proc format;

value bor

1  = "CR"

2  = "PR"

3  = "SD"

4  = "PD"

5  = "NE"

;

quit;



Example 2: Create Waterfall Plot – CLASS_VAR
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%m_waterfallplots(

input_dataset = adtrsum

,input_dataset_where = %str(paramcd = "SUMDIAM" and 

anl01fl = "Y" and efffl = "Y")

,trt_var = respn:bor

,class_var = trt01p|trt01pn|1|2

,title_footnote_template = 

&protpath/m_titles_waterfallplots.xlsx     

,outfile_name = f_waterfall2_class2 

);

proc format;

value bor

1  = "CR"

2  = "PR"

3  = "SD"

4  = "PD"

5  = "NE"

;

quit;



Example 3: Create Waterfall Plot – EXPLORE_VAR
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%m_waterfallplots(

input_dataset = adtrsum

,input_dataset_where = %str(efffl = "Y")

,trt_var = resp|respn

,explore_vars = 

[ALK|alk|alkn][EGFR|egfr|egfrn]

,title_footnote_template = 

&protpath/m_titles_waterfallplots.xlsx     

,outfile_name = f_waterfall3_explore2 

);



Example 4: Create Waterfall Plot – BY_VAR & Break Axis
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%m_waterfallplots(

input_dataset = adtrsum

,input_dataset_where = %str(efffl = "Y")

,trt_var = resp|respn

,explore_vars = 

[ALK|alk|alkn][EGFR|egfr|egfrn]

,by_var = trt01p|trt01pn

,title_footnote_template = 

&protpath/m_titles_waterfallplots.xlsx     

,outfile_name = f_waterfall4_by2

,legend_position = bottomleft

,yaxis_includeranges = trt01pn:range

,yaxis_tick_values = trt01pn:ticklist

);

proc format;

value $range

"Cohort 1" = "[-110, 40]"

"Cohort 2" = "[-110, 40][540, 600]"

;

value range 

1 = "[-110, 40]"

2 = "[-110, 40][540, 600]"

;

quit;



Swimmer Plot Overview
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Special Parameters for M_SWIMMERPLOTS
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RESPONSE_VAR: 

Each value of variable referred by 

parameter response_var represents a 

marker on horizontal bar

Example：
AVALC|RSDUR

AVALC:$RESP|RSDUR

ENDBAR_VAR:

Each value of variable referred by parameter 
endbar_var represents marker at the end of 
horizontal bar

Example: 

DCTREAS|DCTREASN

DCTREAS:$EOTFMT

DCTREASN:EOTFMT

INDICATOR_VAR: 

Each value of variable referred by parameter 
indicator_var represents a marker at the 
beginning of horizontal bar 

Example:

TYPE|TYPN

TYPE:$TYPFMT
TYPN:TYPFMT

EXPLORE_VARS: 

Each value of variable referred by parameter 
explore_vars will be dislayed on the left of 
plot

Example:

[Histology|hist][PD-L1|pdl1] 

• Combination of RESPONSE_VAR, ENDBAR_VAR， INDICATOR_VAR and EXPLORE_VARS can allow users to 
create a variety of complex graphs. 



Special Parameters for M_SWIMMERPLOTS
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TRT_VAR: 

Each value of variable referred by 

parameter trt_var represents a group

Example: 
TRT01P|TRT01PN  or

TRT01PN:TRTP 

(TRTP name of format)

BY_VAR:

Each value of variable referred by 
parameter by_var will be displayed in 
one page

Example: 

TRT01P|TRT01PN

DURATION_VARS: 

Each variable referred by parameter 
duration_vars represents a period in 
horizontal bar

Example: 

TR01DURD 

[Treatment Duration|TR01DURD][Study 
Follow-up|SFUDURD]

• Combination of BY_VAR, RESPONSE_VAR, ENDBAR_VAR, INDICATOR_VAR, EXPLORE_VARS and TRT_VAR 
can allow users to create a variety of complex graphs. 

• Combination of BY_VAR, RESPONSE_VAR, ENDBAR_VAR, INDICATOR_VAR, EXPLORE_VARS and 
DURATION_VARS (two variables) can allow users to create a variety of graphs containing more than 1 study period.

When two durations exist, [] should be 
used and Duration legend item label 
should be provided.



M_SWIMMERPLOTS Parameters
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Example 1: Create Swimmer Plot – One Duration

45

%m_swimmerplots(

input_dataset = adrs

,input_dataset_where = efffl = "Y" 

,duration_vars = tr01durm

,endbar_var = dctreas_desc|dctreasn

,response_var = avalc|rsstartm

,indicator_var = type|typn

,explore_vars = 

[Stage|distageb][Histologic~Grade|histgrbl]

,by_var = trt01a|trt01an

,trt_var = agegr1|agegr1n

,xaxis_tick_values = 0 to 24 by 3

,legend_title = Age Group

,title_footnote_template = 

&protpath/m_titles_swimmerplots.xlsx  

,outfile_name = f_swimmer_all1 

);



Example 2: Create Swimmer Plot – More than One Period

46

%m_swimmerplots(

input_dataset = adrs

,input_dataset_where = efffl = "Y" 

,duration_vars = 

[Treatment Duration|tr01durm][Study Follow-up|sfudurm]

,endbar_var = dcsreas_desc|dcsreasn

,response_var = avalc|rsstartm

,indicator_var = type|typn

,explore_vars = 

[Stage|distageb][Histologic~Grade|histgrbl]

,by_var = trt01a|trt01an

,gray_color = Y

,xaxis_tick_values = 0 to 24 by 3

,output_pgm_path = &output_pgm

,title_footnote_template = 

&protpath/m_titles_swimmerplots.xlsx  

,outfile_name = f_swimmer_all2 

);



M_SPIDERPLOTS Parameters
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Example 1: Create Spider Plot – Display Subject Number

48

%m_spiderplots(

input_dataset = adtrsum

,input_dataset_where = %str(paramcd = 

"SUMDIAM"  and efffl = "Y")

,title_footnote_template = 

&protpath/m_titles_spiderplots.xlsx     

,outfile_name = f_spider

);



Example 2: Create Spider Plot – TRT_VAR

49

%m_spiderplots(

input_dataset = adtrsum

,input_dataset_where = %str(paramcd = 

"SUMDIAM"  and efffl = "Y")

,trt_var = trt01a|trt01an

,gray_color = Y

,title_footnote_template = 

&protpath/m_titles_spiderplots.xlsx     

,outfile_name = f_spider_by

);



Example 3: Create Spider Plot – BY_VAR & TRT_VAR
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%m_spiderplots(

input_dataset = adtrsum

,input_dataset_where = %str(paramcd = "SUMDIAM"  

and efffl = "Y")

,trt_var = resp|respn

,by_var = trt01a|trt01an

,legend_title = Best of Response

,title_footnote_template = 

&protpath/m_titles_spiderplots.xlsx     

,outfile_name = f_spider_by2

);



Example 4: Create Spider Plot – CLASS_VAR & TRT_VAR

51

%m_spiderplots(

input_dataset = adtrsum1

,input_dataset_where = %str(paramcd = "SUMDIAM"  

and efffl = "Y")

,trt_var = resp|respn

,class_var = trt01a|trt01an|1|2

,legend_title = Best of Response

,title_footnote_template = 

&protpath/m_titles_spiderplots.xlsx     

,outfile_name = f_spider_class2

);



Example 5: Create Spider Plot – Break Axis & BY Var

52

%m_spiderplots(

input_dataset = adtrsum1

,input_dataset_where = 

%str(paramcd = "SUMDIAM"  and efffl = "Y")

,by_var = trt01a|trt01an

,yaxis_includeranges = trt01an:range

,yaxis_tick_values = trt01an:ticklist

,title_footnote_template = 

&protpath/m_titles_spiderplots.xlsx     

,outfile_name = f_spider_break_by

);

proc format;

Value Range

1 = "[-100,40][580,600]";

Value ticklist

1 = "-100 to 600 by 20" ;

quit;



Contact Information:
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Name: Huadan Li 

Enterprise: Dizal Pharma

E-mail: huadan.li@dizalpharma.com

Name: Zhiping Yan 

Enterprise: Dizal Pharma

E-mail: zhiping.yan@dizalpharma.com
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