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Introduction

Programmatic Review

One method that could be applied at early stages of our ADaM programming is to run both

Statistical Analysis relies heavily on quality of data (paramount to ensure patient safety) the production and the QC Code over a vast dataset of generated results (often referred to
Greater emphasis on the validation = trust in the analysis. as UAT data) that is then saved into a reference area that both sides can access, similar to

the example of WITH and VAR statements previously. We need to ensure that when we
When using PROC COMPARE in SAS too many focus on the “key words”: have produced our random generator we save the outputted data set otherwise we will

keep producing new results every time.

An example of a potentially complex derivation that we could use is the CKD_EPI Equation
for estimating Glomerular Filtration rate. The equation is :

GFR = 141 x min (S, /%, 1)* x max(S., /x, 1) +2°9 x 0.99395€ x 1.018 [if female] x 1.159 [if black]

Number of Observations with Soms Compared Variables Unequal: 0.
Number of Observations with All Compared Variaklses Egual: 26.

NOTE: No unequal wvalues were found. All valuss compared are xactly edqual.

where:
HOWEVER! S I5s serum creatinine in mg/dL,

Programming for derivations may be vastly different yet yield the same results for the k is 0.7 for females and 0.9 for maies,

: , . : : 's —0.220 for females ; —0. Or 1T
wrong reason. (Data is seen as clean but data’s integrity is in question, but missed by com- als -0.329 for females and -0.411 for males,

pare) min indicates the minimum of S, /k or 1, and
max indicates the maximum of S /K or 1.
v . : ; :
—_ should First we have our randomly generated set of results, which will allow us to then apply this
What additional methodseinwe implement alongside PROC COMPARE? to our derivation.

data randgen egfr;

° do unique id = 1 to 106,
Beneﬁts Of PROC COM PARE SCr round( (rand( uniform”)*4,75),0.01)+8.25; /*Greater than average range of serum creatinine in mg/dL*/

/
asexn = round(rand( uniform”),1)+1; [*numeric Version of sex: Female=1, Male=2*/
aracen = round(rand( uniform”),1)+1; [*numeric Version of race: African American=1, White/Other=2%/
. _ _ . . age = round((rand("uniform”)*67),1)+18; [*CKD_EPI requires a minimum age of 18 range to 85%/
PROC COMPARE is an essential tool for validation or checking changes between updated output;
datasets. A compare can be produced with not much more than end;
run;

Original / base dataset New / updated dataset

\ / data egfr deriv qc ;

set randgen egfr;

proc compare DAasSSprevious COmMpTNew; run; if asexn=1 and aracen=1 then egfr=141*(min((scr/@.7),1)**-0.329)*nax((scr/0.7),1)**-1,289%(8,993**3ge)*1,018%1,159;
else if asexn=1 and aracen=2 then ngr=141*(min((5EP/H.?),1)**-3.329]*m3x{(Scriﬂ.?)J1)**-1.ZHE*(E.EEB**agE)*l 918;
the dataset else if asexn=2 and aracen=2 then ngr=141*(min((5cr*/3.9),1)**-3.411]*max{(Scr/H.B)J1)**-1.269*(3.993**3312),
' Important to use with ID as records
might not match on ID’s. 1f aracen=1 then arace='African American’,

else 1f aracen=2 then arace='White/Other';

proc compare base pr*r::d_adv / else put "WARN" "ING: code check randgen derivations, result falls outside of required parameters” aracen=;
compare = qc_advs

id studyid usubjid paramcd avisit ; if asexn=1 then asex='Female';
run: else 1T asexn=2 then asex="Male’;
" 1 m n ! ! r ! 1
| else put "WARN" "ING: code check randgen derivations, result falls outside of required parameters” asexn=;
Have you checked that these are the Do the same for egfr _deriv_prod and include
correct ID variables, i.e. unique? Fun; id unique_id arace asex in PROC COMPARE
y InGn u /\
We can use WITH and VAR statements to allow us to compare a data set with variables | / Base  Compare . .
aniguas 1 Brace = r Egrr LUITT . Lix
that have different names in the comparative data set.
data bhase data- 24 White/Other Female | 128.8087  118.6771  -10.229§ -7.3357
do i = E & EEIEI' Ral‘ldomly create 200 re- 31 White/Other Female | 162.4637  148.3711  -12.282¢ -7.3357
O 1 = o + 41 African American Male | 172 .5485 191.3241 18.77586 10.8813
predict=round(rand({"uniform”)%5,1); sults between 0 and 5 for 65 African American Male | 122.3881  135.7056 13.3174 10,8213
i - g7 African Emerican Male | 120.1741 133.2507 13.0763 10.8813
output; < . our predlcted result 73 White/Other Female | 120.1598  110.6243 ~9.5355 _7.9357
E'ﬂlj_:. 100 African American Male | 129.6068 138.9335 8.32687 7.1862
. 128 White/Other Female | 87.8881 86.9133 -0.9748 -1.10%92
run, 128 White/Other Female | 117.0670  107.777 ~9.2800 ~7.9357
176 White/Other Female | 112.7272 104.7475 -7.9783 -7.0764
African American Male 128.56459 142.5545 13.9B8858¢ 10.8813 J
data act_data; Renamed in a separate White/Other Female 140.8%40  12%.8052  -11.188E ~7.5357 ( e
set base data; _  dataset as actual and Lfrican Zmerican Male / | 174.7642  193.7809  19.0167  10.8813
rename predict=actual; é compared against each Adding ID makes it easier to see indi-
run; vidual records than just obs number
] ) . ] @ Here we have 54 cases of mismatching data between the QC and Prod derivations. With
roc compare base=base data comp=act data; .
P P - P - 2 N[ the IDs added it is easy to spot the pattern.

var predict;
with actual;
run;

| Humoer of Chaervations in Common: 00 COde REView

Total Humber of Observations Eead from WOBE.BASE DATA: 200.

All results matching between our pre-
dicted and actual results!

Totsl Wumber of Ohssrusticons Desd frem WOEE. LCT DATL- 200 Another way to ensure that the derivations are being done as per the specs is to apply an
independent code review. This would involve assigning a separate programmer who hasn’t

= = - - e - = = - = . - . o ] m o . . . . .

Humber of Obserwvations with Jome Compared Variables ‘"‘"—'“‘ worked on either the production or validation of the program to review the code of the

Humber of Chasrvations=s with Al]l Compared WVariahles Egqual: Z00T ) i . i
production program and check that all derivations are being done as per the spec.

HOIE: Ho unequal valoes were found. All valuoes compared are sxactly e=gual. Reviewer can also compare against specs created by define.xml, and SAP!

data qc dddata (keep = siteld chpvall usubjid subjid dsstdtc st coll): o i ot v ot e e ) St e e et

length chprall $188 st coll §208
Drawbacks oy U S e

strip(siteid);
J~'| | strip(SFRESS

Derived results are the most common example of where results can be the same, but the chpvall = 'Site Td.: '|[st
derivation can give vastly different results depending on the inputted data. t_coll = strip(SFREs) '

run; ; oo
New data M HE | LN EXCLA
: L . g
Same production/validation programs CO nc I usion \
While PROC COMPARE is a strong time-saving procedure with many options that can be in-
cluded in the code, it is important to use a variety of validation tools and follow a risk-based
) approach:
i
Different results! Higher risk '§—> More safeguards put in place

Lower risk (e.g. not —————> Less safeguards put in place
complex derivation)




