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What is a “mash-up“?

Urban Dictionary

Mash Up - 1. To take 2 completely different types of music and putting them
together. - 2. To completely destroy, wreck or mutilate. - 3. A cacophony of
the senses ...

mash—up noun

‘mash- ap «
: something created by combining elements from two or more sources: such as

a : a piece of music created by digitally overlaying an instrumental track with a vocal
track from a different recording

b : a movie or video having characters or situations from other sources

¢ :a Web service or application that integrates data and functionalities from various
online sources

Definition: combining things in a new way to get results quicker / better ...
This mash-up: user written fns / ADaM based “data warehouse” / user interface
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User written functions in SAS

Introduced SAS v9 (initially limited but v9.2 made enhancements)

PROC FCMP to define
General rule: user-written functions can be used where a SAS function can

be used (in data step, in a where statement ...)
A poor relation to SAS Macro ?
It can’t encapsulate a procedure ...

It only does one thing ...

But it allows us to do some clever things ...
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%GetSQL macro - 1 ¢

SAS Global Forum 2012 paper “Use the Full Power of SAS® in Your Function-
Style Macros” Mike Rhoads

“what do you do if you need a macro that can be embedded within a SAS

statement, but the underlying task requires the execution of one or more
DATA or PROC steps?”

Solution of three parts
Outer macro — invokes a user written function
User written function — a bridge between inner and outer macros

Inner macro — does the work — can contain whatever sequence of PROCs
and DATA steps needed

The paper has some examples including %GetSQL ...
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® linking minds

%GetSQL macro - 2

SMACRO GetSOL / PRRMBUFF:
[ ] I I I
OUter acro %let S5YSPBUFF = %superq(SYSPEBUFF) ;
%¥let SYSPBUFF = %substr (&3SYSPEUFF, 2, ¥LENGIH (&3YSPFBUFF) - 2):

%let SYSPEUFF %superq (SYSPEUFF) ;

%let SYSPBUFF = %sysfunc(guote (&SYSPEUFF) ) :
%local UNIQUE INDEX:

%$let UNIQUE INDEX = &SYSINDEX:

%sysfunc (GetSQL (eUNIQUE INDEX, &5YSPBUFF) )
SMEND GetSQL:

° LJS;EBr \A/fittf?f] fr] proc fomp outlib=sasuser.mysubs.utility;
function Get3QL(unigue index 2, guery £) § 32;
length query query arg $ 32000 viewname $ 32;
gquery arg = degquote (query):
rc = run macro('Get3QL Inner', unigue index 2, query arg, viewname):;
if re¢ = 0 then return(trim(viewname)):
else return('*** ERROR ®**%');
endsub;

Ton:

- |Inner macro SMACRO GetsSQL Inmer;

flocal gquery:;

tlet guery = fsuperd(qguery arg):;

%flet guery = %sysfunc(degquote (&guery)):

tlet viewname = Get3QL tmpview &SUNIQUE INDEX 2;
proc sgl;

create view &viewname as &guery;

guit;

$MEND GetSQL Inner;
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%GetSQL macro — 3 — simple example O®F  linking minds

options cmplib=sasuser.mysubs;
data example;

set
%GetSQL (select name, age, weight from sashelp.class where sex = 'M' order by age)
%GetSQL (select name, age, height from sashelp.class where sex = 'F' order by name)
7
run;
proc print data=example;
run;
%he SAS System
Obs NAME AGE WEIGHT HEIGHT
1 Thomas 11 86.0
2 James 12 83.0
3 Robert 12 128.0
4 Jahn 12 99.5
5 Jeffrey 13 54.0
-] Alfred 14 112.5
T Henry 14 102.5
g William 18 112.0
9 Ronald 18 133.0
10 Philip 16 150.0 .
11 Alice 13 . 56.5
12 Barbara 13 . 65.3
13 Carol 14 . g62.8
14 Jane 12 . 59.8
15 Janet 18 . g62.5
18 Joyce 11 . 51.3
17 Judy 14 . 64.3
18 Louise 12 . 56.3
19 Mary 18 . B66.5
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ADaM — “One step away” - 1

Why did CDISC happen?
Easier / standardised data structures
“One step away” from analysis

Good principles to inform what we do?

Combine ADaM structures and SQL functionality to get to “one step away”
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— “One step away” — 2 — example - CDISC pilot

& clderbrook

- Complex query: a dataset suitable for AE analysis (fregs, rate ratios, rate differences)

e

proc 'sql ‘noprint;

create SHEUIMD achHEED|rr USHBID | TRTA | TRTAN |  AGE
1 s¢QSGPILATHM, ot 8FHUNE] b. Peespy b.npt, i] 6
2 (pCHEPEOTHur 014 SFAAARIF / Feesbos  as tar, o 6
3 (GHSERLOTes B/ (BB gy Flacebg o ffset)) as rate, o &
(100*nae/npt) as pctae
EYOM cripyip | usueip  |susuip|SITEID| siTEGR1| ARM |
1 |CDISCPILOTOT  D1-701-1015 105 701 70 Flacebo Flacebo
7 |coiSEheTh triRRakT tar 1@§PORYS mppedeeRiy, sum(offset) agoffset,
3 CDlgéP?EEJTN 01-701-1028 0mE 7 701 ¥anomeline High Dose ¥anomelir
¢
EiVm“ﬂﬁﬂﬁi@bmbﬁt distinct usubjid, astdy, (trtedt-trtsdt+l) as trtdurd,

n(offset)

as nae

(trtedt-trtsdt+l-astdy)

as offset,

| trtand, trtla, aesoc, heHodsydpossdtecod, min(sub a.astdy) as min astdy
 VIEWTABLE: Work.Aeanal_rr = =N
TRTAN |  TRTA | AEBODSYS AEDECOD | oFfFsET | NMAE |TOTTRTDUR| TOTY | NPT TAR RATE |  PCTAE A

1 0 Placebo CARDIAC DISORDERS ATRIAL FIBRILLATION 0 1 12820 35.099247091 86 35099247031 28490639626  1.1627906977
2 0 Placebo CARDIAC DISORDERS ATRIAL HYPERTROPHY 168 1 12820 35099247091 86 34639288159 2.886B953525  1.1627906977
3 0 Placebo CARDIAC DISORDERS JSTEEISEFEENTHICULAH BLOCK FIRST ] 1 12820 35.099247051 86 34913073238 28642565872  1.1627906977

4 0 Placebo CARDIAC DISORDERS STEEEEEENTHICULAH BLOCK SECOND & 1 12820 35.099247091 86 35082813986 28503980022  1.1627906977

5 0 Placebo CARDIAC DISORDERS BRADYCARDIA 163 1 12820 35099247091 B6 34652977413 28857549182 11627906977
6 0 Placebo CARDIAC DISORDERS BUNDLE BRANCH BLOCK LEFT -1 1 12820 35089247081 86 35101984942 2848841744 11627306577
7 0 Placebo CARDIAC DISORDERS BUNDLE BRANCH BLOCK RIGHT 143 1 12820 35099247081 86 34707734428 28812021772  1.1627306577
8 0 Placebo CARDIAC DISORDERS CARDIAC FAILURE CONGESTIVE . 1 12820 35099247081 86 35101984942 284B841744 11627906977

9 0 Placebo CARDIAC DISORDERS MYOCARDIAL INFARCTION 165 4 12820 35.099247091 86 34647501711 11544843935 46511627907
10 0 Placebo CARDIAC DISORDERS SINUS ARRHYTHMIA 152 1 12820 35099247091 86 34683093771 28832491317  1.1627906977
11 0 Placebo CARDIAC DISORDERS SINUS ERADYCARDIA 86 2 12820 35089247081 86 34518548939 57276148659 23255813953
12 0 Placebo CARDIAC DISORDERS SUPRAVENTRICULAR 134 1 12820 35089247081 86 34732375086 28791581271 11627306977

EXTRASYSTOLES

13 0 Placebo CARDIAC DISORDERS TACHYCARDIA 12 1 12820 35089247081 86 35066392882 28517332917  1.1627306577
14 0 Placebo CARDIAC DISORDERS VENTRICULAR HYPERTROPHY 14 1 12820 35099247081 86 3506091718 28521786663  1.1627306977
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ADaM - “One step away” — 3 — combine with %GetSQL

and this SQL query can be used in a %GetSQL call ...

data example2;
set %GetSQL

( select a.*, b.tottrtdur, b.toty,

b.npt,
(b.tottrtdur - a.offset)

/ 365.25 as tar,
(100*nae*365.25/ (b.tottrtdur - a.offset))
(100*nae/npt) as pctae

from

(

select trtan, trta,
from

(

select distinct usubjid,

as rate,

aebodsys, aedecod, sum(offset) as offset, n(offset) as nae

astdy, (trtedt-trtsdt+l) as trtdurd, (trtedt-trtsdt+l-astdy) as offset, trtan,
aesoc, aebodsys, aedecod, min(sub a.astdy) as min astdy

from cdp.adae (where=(TRTEMFL='Y')) as sub_a

group by usubjid, aesoc, aebodsys, aedecod
having astdy = min astdy

trta,

)
group by trtan, trta,
) as a
inner join
(
select sum(trtdur) sum (trtdur) /365.25 as toty, n(trtdur) as npt, trtOlan, trtOla
from cdp.adsl
group by trtOlan, trtOla
) as b
on a.trtan = b.trt0Olan

order by trtan, trta, aebodsys, aedecod);
run;

aebodsys, aedecod

as tottrtdur,

www.elderbrook.de
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ADaM - “One step away” — 4 — combine with %GetSQL
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- Maybe this can be simplified by storing the query definition ... for example

... In @ macro variable:

let temp query =
b.tottrtdur

100*nae/npt)

select a.*, b.tottrtdur,

( a.offset) / 365.25 as tar,
(100*nae*365.25/ (b.tottrtdur - a.offset))
( ( select trtan, trta ..

as pctae from

proc print data=%GetSQL (& temp query) ; run;

THe SAS System
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Data Warehouse

Definitions of data selections (statistical analysis plans and so on)

Each data selection can be defined as an SQL query

Store these data selections with relevant attributes (name, ordering, key ...)
Result ... a data warehouse

Can access data warehouse and combine with tools such as %GetSQL to
have analysis ready data

... Where does this lead ?

www.elderbrook.de PHUSE 2023 - AD11 12



Putting it together - 1
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ADaM datasets

(L

%GetSQL

A

Data selections

www.elderbrook.de
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Putting it together - 2

- Storing queries ...
- SQL code could be stored in any suitable container
- JSON is one example (and is likely to become more common) ...
- This example has a two level structure — table of queries and the

gueries themselves
{

"SASJSONExport™: "1.0 PRETITY",
"SASTableData+QUERYIDS™: [
{
"OWNAME™: "Example 1™,
"QDESC"™: "Further example of a guery of eGFR endpoint™,
" %\FAR n H "Cﬂg n A
"OEVAR": "Lrtn, visit"

"SASJ50NExport™: "1.0 FRETTY",
"5A5TableData+QUERYDET": [
{

"ONAME": "Example 17,
"CODELINE": "select a.*, b.gyisikn as visit label=\"Visit\" format= avisitn., b.gyal, b.base, b.chg, b.param, b.paramgd from",
"LINEN": 1

www.elderbrook.de PHUSE 2023 - AD11
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Putting it together - 3

Application requirements

Access data via stored queries in data warehouse

Additional functionality (for example subsets / subgroups)

Process data and produce results

Local solutions (for example macros and/or standard methods)

What tools are there ?

SAS — SAS A/F (well-integrated, flexible ....)

Other platforms

www.elderbrook.de PHUSE 2023 - AD11
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Putting it together - 4

&elderbrook

Data warehouse — JSON dataset
GetSQL macro
SAS A/F application

Local analysis macros and SAS PROCs

www.elderbrook.de PHUSE 2023 - AD11
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A Sample Application - 1

SAS A/F

Table of queries based on SAP requirements

Table of potential analyses (both SAS PROCs and user written macros)
each query has attributes that determine which PROCs / macros are
appropriate and what variables are to be used in the analysis

Selecting a query shows what analyses are possible

User may specify subsets or subgroups (either based on existing variables

of defined interactively)

Analysis results are shown interactively and may be saved

Code may be saved

www.elderbrook.de PHUSE 2023 - AD11 17



A Sample Application - 2
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linking minds

Sample Application - Query Explorer

Available gqueries

DPT-004-01
EFF-001-01
EFF-002-01
EFF-003-01
SAF-AET-IN
SAF-AE201
SAF-LB1-01

Query:

DPT-D03-01 A

Selected queny:
MName:
Description:
Analysis varable:
By varable(s):

SAF-VST1-I
Safety - Vitals - SYSBP

aval chg
trtn, avisitn

from

create table sysbp as
select a.usubjid,

a.trta,

cdp.advs (where={saffl="'Y"'

a.trtan,

and atptn=815 and

&.param,

View queny |

Query options
() Asds

(®) Subgroup
() Subset

(new subgroup)

www.elderbrook.de

AGEGR2=<=T0 .
pbViewluery:
_temp_gname = tranwrd(teSeldName.text,'-','_'}: E
_temp_gbvar = telSeldbvar.text: 1
_temp_query = left({getitemc(tpSelluery.text,1}}): 1
O do i=2 to listlen({tpSelQuery.text):
_temp_query = trim{_temp_query) || ' ' || left({getitemc(tpSelQuery.text,i)}: 1
180 end; 1
_temp_query = trim{_temp_query) || order by || trim{ _temp_gbvar) :
submit continue:; i
data work.tq_& temp_gname ; 1
set %GetSOL (& _temp_guery) : 1
160 rumn; 1
endsubmit;
call execcmd( 'VIEWTABLE work.tq_' || trim{_temp_gname)} }: 4
RETURN: 1
N
T 2
E 1
E 140
1
O
& < 1
7 <
1
120 [ [ | | | | ‘
[igh VIEWTABLE: work.tq SAF_VS1 01 =
Unique Subject Actual Actual Analysis v | Analysis | Baseline Change from
\dertiier Treatment | Treatmert Parameter Analysis Timepoint Vist (N) | Analysis Vist |y Value Baseline
1 |017181355  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline []
2 01-711-1036 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 150 150 0
3 01-701-1015 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 130 130 0
100 4 |01708128  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 140 140 0
5 01-713-1256 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 90 50 [1]
U 6 01-7116-1177 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 110 110 0
7 |017161308  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 160 160 0
8 |017161026  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 180 120 0
9 01-701-1130 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 122 122 0
10 |017081306  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 140 140 0
11 |017081253  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 132 132 0
12 01-709-1312 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 150 150 0
13 |01710:1314  Placebo D Systolic Blood Pressure fmmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Bassline 160 160 0
14 |017081087  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 170 170 0
15 01-706-1041 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 142 142 0
IE'LG EG R2 == -iru 16 01-704-1164 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 120 120 0
17 |01710-1083  Placebo 0 Systolic Blood Pressure fnmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 148 148 0
18 |01-7011023  Placebo 0 Systolic Blood Pressure nmHg)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 130 130 0
15 01-708-1171 Placebo 0 Systolic Blood Pressure (mmHa) AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 160 160 0
20 017031210 Placebo 0 Systolic Blood Pressure fmmHa)  AFTER LYING DOWN FOR 5 MINUTES 0 Baseline 120 120 0
SYSTOINC OF - >Uungroup - AgeuHL
200 o
[s]
Q o ] —
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Opportunities and Implications

Opportunities:
Speedy responses to requests for new analyses
Applications can be distributed beyond programming department
... Investigations are facilitated
Implications:
Need well-defined queries (starts with well-defined analysis plans)
Can be validated
Need careful definition of the analyses, variables, and so on that are
applicable to each specific query

Consider the control of results (including validation requirements)

www.elderbrook.de PHUSE 2023 - AD11 19
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Conclusion

Improving efficiency
Clinical trial reporting has fewer applications than might be expected
Find places where processes can be streamlined
Combining techniques can provide opportunities

This mash-up is just one example

www.elderbrook.de PHUSE 2023 - AD11
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Questions and comments

Your comments and questions are encouraged and valued

stephen.prust@elderbrooksolutions.com
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