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Problem: Physical abnormalities
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SUBJID TRT ABNORMALITY
01-011 B ANEMIA
01-036 D ANAEMIA
01-026 C ANEMEA
01-014 B ANEMIC
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Problem: Time point variable ... >¥2°

USUBIJID | VISIT VSDT PRSDTLTM VNTR_RT VNTRTUN
1 1 17-Oct-08 |Per 1 D01 Predose 47 /min
1 2 3-Nov-08 |Per1DO01.5 hr 58 /min
1 2 3-Nov-08 |[Per1 D 0101 hr 51 /min
1 2 3-Nov-08 |Per 1d01 02hr 49 /min
1 3 4-Nov-08 |dayl 53 /min
1 90 3-Feb-09 |Poststudy 56 /min
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...Problem: Time point variable
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USUBIJID | VISIT VSDT VNTR_RT VNTRTUN
1 1 17-Oct-08 47 /min
1 2 3-Nov-08 58 /min
1 2 3-Nov-08 51 /min
1 2 3-Nov-08 49 /min
1 3 4-Nov-08 53 /min
1 90 3-Feb-09 56 /min
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...Problem: Time point variable >¥-32"

USUBIJID | VISIT VSDT
1 1 |17-Oct-08
1 2 | 3-Nov-08
1 2 | 3-Nov-08
1 2 | 3-Nov-08
1 3 | 4-Nov-08
1 90 | 3-Feb-09

& N

VNTR_RT | VNTRTUN Time_desc
47 /min Predose
58 /min Day 1, 0.5 Hour
51 /min Day 1, 1 Hour
49 /min Day 1, 2 Hours
53 /min Day 1
56 /min Poststudy
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..Problem: Time point variable

PRSDTLTM

& N

Time_desc

Day 1

Day 1

Day 1

Day 1
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...\Ways to approach the problem ...t

* Traditional --- Using SAS String Functions

INDEX TRANWRD SUBSTR ANYALNUM ANYALPHA

ANYDIGIT ANYSPACE NOTALNUM NOTALPHA ANYALNUM
NOTUPPER ANYALPHA FIND ANYDIGIT FINDC ANYPUNCT
ANYSPACE INDEXC NOTALNUM INDEXW NOTALPHA VERIFY
NOTDIGIT CALL CATS CALL CATT CALL CATX TRANSLATE SCAN
SCANQ CALL SCAN CALL SCANQ COMPARE COMPLEV CALL
COMPCOST SOUNDEX COMPGED SPEDIS MISSING RANK
REPEAT REVERSE............
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Alternative Approach to Problem.-X—.-

Introducing REGULAR EXPRESSIONS!!



Cytel

Introduction — Regular Expressions .~X..~.

* Powerful technique for searching and manipulating
text data.
* A mini programming language - pattern matching.
e 2 types — pattern matching functions in SAS
»SAS Regular Expressions — SAS Version 6.12

»PERL Regular Expressions — SAS Version 9
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Steps to use Regular Expressions... .l
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Step1 - Identify the problem ...

______________

_____________

__________________________

_____________

_____________

_____________

.| USUB |VISIT| VSDT PRSDTLTM | VNTR_|[VNTRT time desc

JID RT UN -

1 1 17- |Per 1 DO1 47 | /min |Predose
Oct-08 |Predose

1 2 3- |(Per1D01.5| 58 | /min [Day 1, 0.5 Hour
Nov-08 (hr

1 2 3- |Per1D 01 51 | /min [Day 1, 1 Hour
Nov-08 |01 hr

1 2 3- |Per1d0102 | 49 | /min |Day 1, 2 Hours
Nov-08 (hr

1 3 4- |Day1 53 | /min [pDay 1
Nov-08

1 | 90 3- |Poststudy o6 | /min |Poststudy
Feb-09
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Step2 - Visualize the "Required Portion”

within the source text
r =IERIEN PRSDTLTM

ﬁfffff_'_'fffffi_'_'_'_ffff_'_'_'_i} Per 1 D07 Predose

___________________________

Per 1 DO1 Shr

———————————————————————————

_______ EE
PSR S— o Per1 po101hr
i Reguiar . E—
CEXDIESSIONSES
| Per 1d01 02 hr

LOGAIE RET0. .
_________ Rorion. Day1
" Processibata Poststudy
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Step 3 - ldentify a pattern
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___________________________

Proglag

STttt TTTTT T i _____________ \

‘Reguired Portion:

N e ___ e it
!

__________________________

| e it 1
1

P L 2N,

| - ‘:

: J‘J.:;g',”df :

L =EAPIESSIOISE

N —— I _____________
1
PR Yo
If ]

1
| r A o~ o= )
S EIeEESSIDAld !
| 1
\ 4

.~ Preceding ™
. Blank -+
{ ‘D'or‘d -
,;", Foll'()'\'/iimg ‘
e F%FQHYéng )ﬁ‘

~.-Blank-—

PRSDTLTM ooy
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Per 1 DO1 Predose
IS Per‘l D01 5 ITﬁne/mowe
———————— ~ "-d_'_etts_-/—/
T Per1 D 01 0’1 h; ....... ]
T e e 2 Non ™.
_ = ‘- A Nirride /,’
" Per TH01 02 e D8 -
Da’y‘l"'
Poststudy



Step 3 - ldentify a pattern
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___________________________

REguirediPortion;

N @ e o e e e e e e e e e e e e e e e
r

————————————— Y e
\

Pattern

Precedmg
_Blank__

Prestudy

PRSDTLTM

e

E“_EXTRACT

~< '1 _“_; _______ “:
Per 1 DO1 Predose
T "\‘/‘\,47"' One/more ™

I~ —
-

-

-
-
— —
-
-
-
-
-
-
-
-
-
-
-
L —

Poststudy
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Step 3 - Identify a pattern Cytel
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| Pross | Preceding PRSDTLTM

-

____________

st Per 1 DO1 PredOS_QTRACT
(REGUITEEN=OITIOT I
""""""" r~——"="""==7=7 : AN \\x "“ﬂ""““'l

— S . Per1 DO1
| Pattern - SN et TS T e
S . oo n_One,Lmore
R L -y Per1 D Dot Ql.hr.30 Millgits| -

S-—a - T==-aa
-~~\

-

1
~\F e =)~ N . ’
Bgezjishiptge[el | D 2
1 e - -
OO e e ay
1 /’ -

-
-
b -
-

i” eSS AT= \i i\\\\ Blank /,/'// POStStUdy
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Regular Expressions Syntax...at a glance Cl.lt@l
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Metacharacter |Description

* Matches the previous sub expression zero or more times

+ Matches the previous sub expression one or more times

? Matches the previous sub expression zero or one times

\d Matches a digit (0-9)
\D Matches a non-digit
\w Matches a word character (upper or lower case letter, blank,

or underscore)

[abc] Matches any of the characters in the brackets

\( Matches (

19



Step 4 - Write the Regular Expression Cl.lt@l

for the pattern Sy ey

E SIELIEM E E ("/ 7 /")
T o PRSDTLTM
_Fsguirsd Poror Per 1 DO1 Predose
- Patizm Per 1D01 .5 hr
" Regular 1 | Preceding - —

. Expressions | | | “__Blank " Tl ‘ Per 1D 0101 hr

____________ ~Per 1d01 02 hr

Ecjezjish Meejef
]

o SUTLOIE Day1

Poststudy
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Step 4 - Write the Regular Expression
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for the pattern

__________________________

———————————————————————————

———————————————————————————

__________________________

__________________________

Regular
Expressions

__________________________

__________________________

-~ -

[Dd]

PRSDTLTM

Per 1 D01 Predose

Per 101 .5hr

-
—
-

-
Nl

~
~
-
-~
-
-~
-~
-~
-~
-~
-~

Per 1‘dﬂ 02 hr

Day1

Poststudy
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Step 4 - Write the Regular Expression cvt¢|

for the pattern R,

r Problem (\D\D)?
I PRSDTLTM
el i 5o T D07 Pradose

———————————————————————————

Eauerdd Per 1 D_O1 5hr

__________________________

__________________________

| Regular

Expressions Per 1D 0101 hr

-

— W— o o Nen S Per 1d01 02 hr

S~
N§
~

1
(B ,’ ~
\
: \ // S ~o
N
1 NS _od ~ <
- -
1 ~o _- y
T T eeaL L ___-=--" -
1
1
1
1

__________________________

Poststudy
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Step 4 - Write the Regular Expression

for the pattern
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__________________________

EFAler

| e it s

Regular
Expressions

-

/
~

?

PRSDTLTM

Per 1 D01 Predose

. Per1D01 5hr

“Per TD 01 01 hr

Per1d01 02 hr

Day1

Poststudy

23



Step 4 - Write the Regular Expression cvt¢|

for the pattern e

r Frogl] \d+

_____________ o PRSDTLTM

‘Reguired Portion

e e - Per 1 DO1 Predose

T Per 1 D01 .5 hr
I : 7—_

TTREGEET T

Expressions | _——Per1D 01 01 hr

p— S S Per 1d01 02 hr

[ocate Reqd. I One/more

S~
-
-~
~
-~
-~
-
-~
-
-~
~
-~
-~
~

Poststudy
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Step 4 - Write the Regular Expression cvt¢|

for the pattern STATISTICAL SOFTWASE & SERVICES
r EIORIET | -
___________________________ | PRSDTLTM
‘Reguired Portion i

s Per 1 DO1 Predose
- Per 1 D01 .5 hr
" Regular )

_ Expressions Per1D 01 01 hr
P G———— ot I Per 1d01 02 hr

. Locateizeqd: FO||0W|ng e

o POTUON _blank Day
sl Poststudy
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Step 4 - Write the Regular Expression cvt@|

for the pattern R,

Froolss ("/ ?[Dd] (\D\D)? ?\d+ _|__/n)

__________________________

Requred Porion ]l PRSDTLTM
___________________________ : Per 1 DO1 Predose

———————————————————————————

r I LETId o

esssssall Per 1D01 5 hr

’ Regular - EE—

. CXpressions | Per 1D 0101 hr

' Locate Regd: Per 1d01 02 hr
~orief] | —_—

1
1
1
v 1
e e e e 9 ]
[ 1 ! ia
I 1 !
| [ ~ e~ P 1 !
| ) C: e| e 1 !
, = 1
1
1

Poststudy

26



Step 4 - Write the Regular Expression cvt@|

for the pattern R,

T Problem . | /* Extracting the Day Text portion*/
"} i data day txt;

__________________________

' set lb.ecg(keep = PRSDTLTM) ;
- retain day_exp;

———————————————————————————

SR NS— : Eif n = 1 then

__________________________

__________________________

~ _Regular 4 % Jefined to describe the day text
| Expressions ) pattern ;

R \E day exp

[ocateiReqdt

i | =PRXPARSE ("/ ?[Dd] (\D\D)? 2\d+ +/");

_________________________________________

| . & .
| Prgesss iz 1 end; i :
HD ________ JJJ : ’ . Metacharacters |

_________________________

. run;
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Recap... Steps to use Regular Expressiongsvt§!
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ocate Reqa. Portion

~rocess Data

28



Recap... Steps to use Regular Expressionggvtf?!

TATISTICAL SOFTWARE & SERVICES

ocate Reqd. Portion

Process Data
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Recap... Steps to use Regular Expressiongsvt(?!

TATISTICAL SOFTWARE & SERVICES

ocate Reqd. Portion

~rocess Data
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Recap... Steps to use Regular Expressions... Cl}t@l

TATISTICAL SOFTWARE & SERVICES

ocate Reqd. Portion

E -

~rocess Data
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Step 5 - Locate the "Required Portion” 505!5%'

__________________________

__________________________

E/* Extracting the Day Text portion*/
data day txt;

day nexp;
if n =1 then
do ;
* defined to describe the day text pattern;

day exp = PRXPARSE ("/ ?[Dd] (\D\D)? 2\d+ +/");

iend;
*Locating the dav text pagrerm, in the PRSDTLTM
var; Pattern defn i\ Var_l_a_l_b_l_e__l

CALL T
EPRXSUBSTR(day exp, PRSDTLTM dayst dayln)

________________

run; 4 StoresStart \‘: .

. positionof | | Stores length of matched |
matched string string ;

-
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Step 6 - Use other SAS text functions to cvt¢|

further process data S

___________________________

' /* Extracting the Day Text portion*/
' data day txt;

set lb.ecg(keep = PRSDTLTM) ;
retain day exp day nexp;

if n = 1 then

do ? B
* defined to describe the day text pattern;
day exp = PRXPARSE("/ 2[Dd] (\D\D)? 2\d+ +/");
end;

* Locating the day text pattern in the PRSDTLTM var;
CALL PRXSUBSTR(day exp, PRSDTLTM, dayst, dayln);

E* Extracting the day text pattern;

Eday_txt = substrn
~ (PRSDTLTM, dayst,dayln) ;

______________________________________

' run: Sogrce Starting i Length of
' Variable | Position |i matched pattern

___________________

_______________________________________
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PRSDTLTM day_txt
Per 1 DO1 Predose ““"~~'~‘~‘-‘-‘-‘::::::;;' e xracted sting \.
Per 1 D01 .5 hr DO1 e "
Per 1D 0101 hr D 01
Per 1d01 02 hr do1
Day1 Day1
Poststudy
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Advantages...

 Compact solution

* Tremendous flexibility

» Concise description.

»Highly unstructured data streams.

» Multiple matching patterns in one step.
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Look before you leap

" Document thoroughly.

" Understand patterns.

= Define before use.

" Define only once in a data step.
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