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Quickly create your own format with hundreds of values and other tips
Sergey Sian, IQVIA, Cambridge, MA

ABSTRACT

Writing SAS® code which automatically defines format(s) with hundreds of values, and using defined
format for report is not new. However, this is sometimes a necessary and certainly useful tool to use.
INTRODUCTION

Part |: create your own format with hundreds of values.

It's pretty common in late phase research and clinical trials to report concomitant medications used by
patients. Usually you get this information from WhoDrug (dictionary of medicinal product information)
SAS® dataset, which might look like:

SITE_ID|PATIENT_ID|  WHODRUG Cade: Drug Mame | Farm: Indication |
1 0500 aom Arnitripyline Deprezsion
2 0500 om Baclofen Low back pain
3 0500 0o Calzium carbonate whfitamin d noz Hutritional supplement
4 0500 om Irmodiurn Diarrhea
) 0500 oot Jolezza Contraception
5] 0500 oot Lyrica Low back, pain
7 0500 om Methadone bzl Fain
g 0500 oot Dwpeodone wiparacetanmal Lo back, pain
9 0500 aom Fatazzium chlonde Hypok.alemia
10 0500 om Frotoris Gaztrioezophageal Reflux Dizeaze
11 0500 0o Seasonale Contraception
12 0500 oot Witarmin d nos Mutritional supplerment
13 0500 oot W arfarin zodium Hickman line prophylasiz
14 0500 o0z Azpirin Presvention of cardiovascular dizease
15 0500 o0z Calcivm Mutritional supplerment
16 |0s00 0002 Calciurn carbonate v/magnesiunm Mutritional supplement
[ | carbonate
17 0500 o0z Electralyte zalutions Mutritional supplerment

There is also an Rx lookup SAS® dataset (www.fda.gov/Drugs/InformationOnDrugs/, www.drugs.com,
www.rxlist.com, etc.) with drugs’ names, NDC (National Drug Code), form of usage, strength and other
information.

FROPRIETARY_NAME| NONFROPRIETARY_MAME|  NDC | DOSAGEFORMNAME | ROUTENAME | STREMGTH [INGRED_UNIT|
1 Armyvid Florbetapi 00021200 IMJECTION, SOLUTION INTRAYENOUS 51 mCidmL
2 Quinidine Quinidine 00021407 SOLUTION INTR&VENOUS 20 ma/mlL
3 Trulicity Diulaglutid 00021433 INJECTION, SOLUTION SUBCUTANEOUS 0.75 maSml
4 Trulicity Dulaglutid 00021434 INJECTION, SOLUTION SUBCUTAMEOLS 1.5 mg.5mlL
5 AXIRON testostero 00021575 SOLUTION TOPICAL 30 a5l
B Prozac Fluoxetine 00023004  CAPSULE, DELAYED RELEASE ORAL 90 mag/1
7 Strattera Atomoxetin 00023227 CAPSULE ORAL 10 mg#1
g Strattera Atamoxetin ao00z3223  CAPSULE ORaL 28 mg1
9 Strattera Atomoxetin o0023229  CaPSULE ORaL 40 mg.1
10 Syrnbyas Olanzapine 00023230 CAPSULE ORAL 253 ma1: mg/
11 Syrnbyas Olanzapine 0002323 CAPSULE ORAL 8.8 mgs1; mg/
12 Syrbyax Olanzapire 0023232 CAPSULE ORaL 2512 mgs1; mg/
13 Sumbias Olanzapine 00023233 CAPSULE ORAL 50; 6 mg#1; mg/!
14 Syrnbyas Olanzapine 00023234 CAPSULE ORAL 5012 ma1: mg/
15 Cymbalta Duloxetine 00023235  CAPSULE, DELAYED RELEASE ORaL 20 mg1
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Usually NDC is a 10-digit code, in this example it's 8-digits for simplicity. Please, notice that drug
Symbyax (Olanzapine) in lines 10 through 14 has different NDCs depending on its strength. Say, you
want to know what are the most common deceases (indications) treated by certain drug (on NDC level).
You need to define your own format like:

Proc format ;
Value $drugtrt
“01214774” = “Analgesic”
“01210657” = “Analgesic”
“01439654” = “Antidepressive”
“00040058” = “Anxiety”
“00543532” = “Anxiety”

Etc.

quit ;

run ;

The $drugtrt. format is supposed to have hundreds of values, so you likely will want to automate it.

Step 1: sort out and merge WhoDrug and Rx_lookup SAS®datasets by DRUG_NAME. Save results in
pharmsug.rxlookup dataset.

Step 2: create a “drug_class_treat_1” SAS® dataset as:
data drug_class_treat 1 ;
set pharmsug.rxlookup ;
retain fmtname "$drugtrt” type "C";  /* Type "C" - for Character */
start = ndc ;
label = FORM__ INDICATION ;
output;

run;

Step 3: Delete possible duplicate values in “ndc” variable:
proc sort data = drug_class_treat_1 out = drug_class_treat(where = (NDC ne ' ")) nodupkey ;
by ndc ;

run ;

After step 3 “drug_class_treat” SAS® dataset will look like:
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HDC | WHODRUG Code: Drug Name | Form: Indication | FMTHAME |TYPE| START | LAREL |

1 02641290  Deshoze hypoglycemia and post pancreatecomy  gdugtet C 02641290  hwpoglycemia and post pancreatecomy
diabetes diabetes

2 02641510  Dexhoze hyppoglpcemia and post pancreatecomy  $digtrt C 02641510 hypoglycenia and post pancreatecomy
diabetes disbetes

3 02E47387  Deshoze hypoglycemia and post pancreatecomy — gdugtrt C 02647287  hwpoglycemia and post pancreatecomy
diabetes diabetes

4 03380551  Destoze hypoglycemia and post pancreatecomy  Sdiugtrt C 03380551 hypoglycemia and post pancreatecorny
diabetes disbetes

Step 4: create the $drugtrt. format which can be saved (in a format catalog in which you want to store it)
permanently in defined directory or temporarily in “work” directory as in below code:

proc format library = work
cntlin = drug_class_treat ;

run;

Please note that “cntlin” option in proc format allows to create a format from a SAS® dataset that contains
value information (called a control data set). After this procedure you’ll get in LOG window:

2203 proc format library = work
2204 cntlin = drug_class_treat ;
NOTE: Format $DRUGTRT has been output.

2205 run;

NOTE: PROCEDURE FORMAT used (Total process time):
real time 0.01 seconds
cpu time 0.01 seconds

NOTE: There were 5931 observations read from the data set WORK.DRUG_CLASS_ TREAT.

To look at all values defined in “6DRUGTRT.” format run:
title 'Custom $ DRUGTRT. format' ;
proc format library = work ;

select $drugtrt ;

run ;

Finally, to accomplish our ultimate goal of finding out what the most common deceases (indications) are
treated by certain drug (on NDC level):

proc freq data = pharmsug.rxlookup noprint ;

tables WHODRUG_CODE__ DRUG_NAME*ndc / missing list out =
WHODRUG_CODE_DRUG_NAME_ndc ;

format ndc $drugtrt. ;
title "Distribution on 'WHODRUG_CODE__ DRUG_NAME*ndc' " ;
titte2 "The 'pharmsug.rxlookup' dataset" ;

run ;
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The results are:

Percent of
WHODRUG Cade: Drug Mame NDC ‘ F’%E'D”uenr:“ Tatal

Frequency
1 Acetaminophen zhiart gut 1 1.4643066323
2 Allopurinol goLt B3 1.0346R55055
3 Alprazalarn anti anwmigty 180 28976175145
4 Armbien trouble sleeping 11 0.17707EE259
5 Arnoxicilin zhort gut 171 27527366388
B Azpinn prophylactic heart health 174 2801030264

Part 2. Define hundreds of formats from “code” extract from EDC (Electronic Data Capture)
system.

EDC system keeps and allows to extract various files (baseline, follow up, medical history, etc.) for further
analysis. One of the extracted file is “code” which has the list of possible values for every field in all files. It
looks like:

1 code type code sequence meaning

2 cmpmpned 1 1 Yes

3 cmpmpned P 2 Mo

4 bmrcnacd 1 1 Stable

5 |bmrcnacd P 2 Worsening

b bmrcnacd a9z 2 Unknown

! myfatcd 0 1 0
& myfatcd 1 pi 1
9 myfatcd 2 2
10 'myfatcd 2 4 2
11 'myfatcd a9 5 99 - missing

Stepl: Read in CSV 'codes' file and sort out created SAS® dataset.

data csv_filel ;

length code_type my_code_type $50 code sequence $2 meaning my_meaning $135 meaning_numeric
8 meaning_1 $50 ;

infile "&pass_to_the_folder.\&csv_file..csv" missover dsd Irecl= 500 ;

input my_code_type $ code $ sequence $ my_meaning $;
meaning = compress(my_meaning,"") ;
my_length = length(my_code_type) ;

[* If "code_type" ends with "number"” replace it */
/* with "_" since format can't end with "number" */
if substr(my_code_type,my_length,1) in ('0','1','2','3','4",'5','6",'7",'8",'9")
then do ;
code_type = tranwrd(my_code_type,'0'," ) ;

code_type = tranwrd(my_code_type,'1",' ) ;
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code_type = tranwrd(my_code_type,'2',' ") ;
code_type = tranwrd(my_code_type,'3",' ) ;
code_type = tranwrd(my_code_type,'4", ") ;
code_type = tranwrd(my_code_type,'5',' ") ;
code_type = tranwrd(my_code_type,'6',' ") ;
code_type = tranwrd(my_code_type,'7',)' ) ;
code_type = tranwrd(my_code_type,'8',' ) ;
code_type = tranwrd(my_code_type,'9",' ) ;
end ;

else code_type = my_code_type ;

meaning_1 = compress(meaning,” ") ;

if substr(meaning_1,1,2) in ("99") then meaning_numeric = 99 ;

else if substr(meaning_1,1,1) in ('0','1','2','3','4",'5','6",'7",'8','9") then
meaning_numeric = put(meaning_1, 8.) ;

else meaning_numeric = . ;

drop my_meaning my_code_type my_length meaning_1 ;
if _n_ge 2 then output; run;
Proc sort data = csv_filel out = codes nodupkey ;
by code_type sequence;
run;

The above SAS® data step “identifies” if variable can/will have a “numeric” or “character” format. The
work.codes SAS®dataset looks like:

CODE_TYPE | CODE|SEQUENCE] MEAMING | MEANING_MUMERIC|
1 brircnacd 1 1 Stable
2 brirchacd 2 2 Wworzening
3 brorchacd 93 3 | k.o
4 crpraphicd 1 1 Yes
a cmpmphcd 2 2 Mo
G myfatzd 1] 1 1] 1]
7 riyfatzd 1 2 1 1
g rnpfatcd 2 3 2 2
9 ryfakzd 3 4 3 3
10 myfatzd 33 5 99 - mizsing 33

Step 2: Create the makeformat.sas program, which can be run to create a FORMAT catalog in “formats”
folder.

Data _null_;
set codes end=last ;
by code_type;

file "&path_to_the_folder.\makeformat.sas" ;

if _n_=1 then do;

put'/ *kkkkkkkhkk *kkkkkkkkkkkkkkkkkhkk *kkkkk *kkkkkk *% *% a/'-
’

put "/**Protocol &name_of the_ protocol. [

put "/**Company &name_of the company. *x[M

put '/**Program Create_Format.sas *[

put "/* Purpose: Creates Formats for Project &name_of the_project. *"



Quickly create your own format with hundreds of values and other tips, continued

put "/* Created by: &name-of_the_programmer. &sysdate. *"
p ut ‘/**********************************************************************/‘ .
put;
put 'Proc Format library = formats cntlout = formats.fmtdata; ';
put;
end;

if first.code_type then do;
if substr(compress(meaning,” ),1,2) in ('99") then do ;
put 'Value ' @7 code_type ;
put @2 code @4 " ="" @9 meaning_numeric @14 "";
end ;
else if length(compress(meaning," ")) <= 2 AND substr(compress(meaning,” "),1,1)
in (0',1''2','3",'4','5','6','7",'8','9") then do ;
put 'Value ' @7 code_type ;

put @2 code @4 " =" @9 meaning_numeric @14 "";
end ;
else do ;
put 'Value $F' @9 code_type ;
put ""@2 code @4 " =" @9 meaning @145 "";
end ;
end;
else do;

if substr(compress(meaning,” "),1,2) in ('99') then put @2 code @4 " ="
@9 meaning_numeric @14 ",
else if length(compress(meaning,” ")) <= 2 AND substr(compress(meaning,” "),1,1)
in(0,'1','2','3','4''5','6",'7",'8','9") then put @2 code @4 " ="
@9 meaning_numeric @14 "";
else put ""@2 code @4 ™ =" @9 meaning @145 "";
end ;

if last.code_type then do;
put’;’;
put;
end;
if last then put 'quit; run ; ' ;
run;

The automatically created “makeformat.sas” program looks like:
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'k'.!r'k'.!r'k'.!r'k'.!r'k'.!r'k'.!r'k'.!r'k'.lc"k'.!r'k'.!r'k'.!r'k'.!r'k'.lc"k'.!r'k'.!r'k'.!r'k'.!r'k'.!r'k'.!r'k'.!f'k'.!f'k'.!f'k'.!f'k'.!f'k*#*#*#*#*#*************l

J¥¥Protocol  my_protocol Wk [
SEFCompany my_company Wk f
JS¥*Program  Create_Format.sas Wk [
f¥ Purpose: Creates Formats for Project my_project wy

+

f¥ Created by: Sian 20AUG1S

if‘f-f‘#e"f-f‘#e"f-f*************#‘k‘f-f‘#e"f-f‘#f‘f-f‘#e"f-f*************‘#*‘f-f‘#f‘f-f‘#f‘f-f*#*********‘#‘k‘#‘k‘#‘#f‘#‘#f‘#‘#f‘#‘#f‘#‘#ff

Proc Format library = formats cntlout = formats. fmtdata;

Walue $Fcmpmphncd
Il I IYeS I
|2 I INO I

value $Fbmrcnacd

'17 ' = 'Stable :
'2 ' = "Worsening '
"I98 = 'Unknown '

Walue myfatcd

0 = 8] '
99 = ' 99 '
1 ="'1 :
2 ="'2 '
3 ="' 3 !
guit; run ;

CONCLUSION

The above code shows how to automatically define format(s) with hundreds of values either using the
WhoDrug (dictionary of medicinal product information) and Rx lookup SAS® datasets, or from a “code”
CSYV file extracted from EDC (Electronic Data Capture) system.

The described approach will take care of 2 or 2000 distinct formats without error prone typing and time
consuming “copy-and-paste” procedure.
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