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Introduction

In response to public pressure for transparency,
regulatory authorities begin requiring that clinical
trial data be published.

However, true data transparency also requires that
reported data are accurate and are coming from
the official source.

Fig. 1 Linear Data Lifecycle (Vital signs)

1.1 Study Flowchart

Multiple Data Formats

The problem is that data resides in a myriad of systems
and formats (see figure 1). This makes it difficult to
maintain data lineage through the clinical lifecycle.

To keep track of a data element, it should be defined
broadly for use across the lifecycle, but managed gran-
ularly by managing data about the data, the ‘'metadata’.
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STUOVID | study Identir 1| te 7 protocel Table 2: Mean = SD for pulse rate (PR), systolic blood pressure (SBP) and diastolic blood pressure OBS SUBJID VSTESTCD VSTEST VSORRES VSORRESU VSPOS VSSTRESC VSSTRESU
(DBP) and related p values (Mann-Witney)
DOMAIN | Domain Abbreviation text 2| ["vs" = "Vital Signs"] Assigned 1 13001 WEIGHT Welght 162 LB 73 kg
<Domain reviation > .
— Time of measurement 6 12 24 2 13001 HEIGHT  Height 67 IN 170 cm
USUBJID | Unique Subject Identifier | 2| text 14 Derived | Concatenation of STUDYID and SUBJID (hours) 3 13001 TEMP Temperature 37 C 37 C
VSSEQ Sequence Number integer 2 Derived ::fnlj:tial number identifying records within each USUBIID in the ' Group 4 13001 SYSBP Systolic BlOOd Pressure 120 mm Hg Slttl ng 120 mm Hg
VSTESTCD | Vital Signs Test Short 3| text 20 | vital Signs Test Code Assigned : 5 13001 DIABP DiaStOIiC BIOOd Pressure 82 mm Hg Slttl ng 82 mm Hg
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VSTEST | Vital Signs Test Name text 24 | vital Signs Test Name (l::\F Page F control 82 83 + 6.41 827+ 6.38 8229+ 543 82.67+431 7 13002 WEIGHT  Weight 80 kg 80 kg
VSPOS Vital Signs Position of 6| text 7 CRF Page -"‘ 7= 0.135 p= 0.633 p= 0.394 p= 0.062 8 13002 HEIGHT HEight 183 cm 183 cm
Subject u 9 13002 TEMP Temperature 36.5C 36.5C
VSORRES | Result or Finding in text 30 CRF Page H i
. o Case 115041114 11421045 11154645 1118+ 533 10 13002 SYSBP Systolic Blood Pressure 130 mmHg Sitting 130 mmHg
VSORRESU | original Units text 20 CRF Page SBP 11 13002 DIABP Diastolic Blood Pressure 90 mmHg Sitting 90 mmHg
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VSSTRESC | Character Result/Finding text 30 Derived | pata collected in non-standard units (i.e. Ibs, inches) is converted — - = = i
in Std Format using standard conversion factors to standard units (kg, cm). p=0313 p=0623 p=0163 p =063 13 13003 WEIGHT Welght 65 kg 65 kg
VSSTRESN | Numeric Result/Finding in float 5 Derived | ySSTRESN = numeric value of VSSTRESC, when VSSTRESC contains & 13003 HEIGHT Height 170/cm 170jcm
Standard Units numeric data. Case 74.56 +7.92 712+6 68.83+582  69.83 £4.44 15 13003 TEMP Temperature 37.2C 37.2C
VSSTRESU | Standard Units text 9 Ecseif;fégrrwT(gaiatismpoe;:rw:utemmiz . Assigned | standard units consistent with CDISC controlled terminology DBP control 242804 7084540 7032 <446 6951 <4.89 16 13003 SYSBP Systolic Blood Pressure 110 mmHg Sitting 110 mmHg
of Mercury"] 17 13003 DIABP Diastolic Blood Pressure 65 mmHg Sitting 65 mmHg
<Units for Vital Signs Results> pP= 0.67 pP= 0.99 pP= 0.312 rP= 0912 18 13003 PULSE Pulse Rate 70 BEATS/M'N 70 BEATS/MlN

Metadata & Data Transparenc
Metadata enables data transparency in two ways:

e describing the data characteristics and formats,
including clear information about data lineage and
transformations throughout the lifecycle.

e describing when a data element was used and for
which purpose, showing relationships from data
for collection use (e.g. a protocol) through how it is
used in analysis and reporting for a dossier.

How metadata enables transparent data reuse

1.1 Study Flowchart

Evaluation Treatment and follow-up
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Primary Statistical Analysis

Each subject will have a baseline, 3-month. 6-month, 9 month. and 12-month
measurement of SF36. For subject 7 label these SF36 results as Xo;, X3:, Xoi, Xoi, and X721
Let V3, Yei, Yoi, and T72i be the change in SF36 from baseline: Y3 = (Xzi - Xoi), Yoi = (Xei -
Xor), Yor = (Xoi - Xoi)., and Y12i = (Xi2: - Xoo). A positive change indicates an increase in the
SF36, which 1s a positive outcome for a subject. The integrated SF36 score for subject 7 1s
Yi=(Yei+ Yoi + Y12:)/3.

We use the following Analysis of Covariance (ANCOVA) model that incorporates the
baselines SF36 score as a covariate

Integration/Import*
W
Yi= u+6wp+pXoi—Xo)+&i  with #(i) € {T,C}, 6. = 0, and & ~ N(0, ¢°)
We calculate the posterior probability of superiority, nt

7 = Pr[dr > 0 | Trial Results].
We use independent N(0,100?) priors for the p, 3t and 3, and 62~ 1G(0.01,100).

If the posterior probability, t, is larger than 0.964%* then Drug will be considered superior
to control.
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Spreadsheets are not the best tool

Spreadsheets do not support things like change con-
trol, versioning, business rules, impact analysis or re-
use of elements. This has to be done manually intro-
ducing human error as well as extra work.

A metadata repository can serve as the single source
of truth, enable review of all references and transfor-
mations, and link the data element to each specific
use case for impact analysis.

* Relationship type

Metadata used E

Metadata

Vital Signs (VS) [Location: vs.xpt]

Variable  Label Key Type Length Controlled Terms or Format Origin Derivation/Comment
STUDYID | Study Identifier 1 text 7 Protacol
DOMAIN Domain Abbreviation text 2| ["vs" = "vital Signs"] Assigned
<Domain Abbreviation (VS)»
USUBJID | Unique Subject Identifier 2] text 14 Derived Concatenation of STUDYID and SUBJID
VSSEQ Sequence Number integer 2 Derived | gaquential number identifying records within each USUBJID in the
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]
VSTESTCD | Vital Signs Test Short 3| text 20 | vital Signs Test Code Assigned
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VSSTRESC | Character Result/Finding text 30 Derived

Data collected in non-standard units (i.e. Ibs, inches) is converted

in Std Format using standard conversion factors to standard units (kg, cm).

VSSTRESN | Numeric Result/Finding in float 5 Derived | ySSTRESN = numeric value of VSSTRESC, whan VSSTRESC contains [ ]
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VSSTRESU | Standard Units text 9 | ["BEATS/MIN" = "Beats per Minute", "cm" = Assigned | Standard units consistent with CDISC controlled terminology ]
"Centimeter”, "kg" = "Kilogram", "mmHg" = "Millimeter
of Mercury"]

<Units for Vital Signs Results>
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Table 2: Mean = SD for pulse rate (PR), systolic blood pressure (SBP) and diastolic blood pressure
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control 8283+ 641 827+638 §82.20+543 82.67+4.31 .
Case 1159<11.14 114=1045 1115645 111.8=5.33
SBP
control 1209+ 1952 1151+102 115.1+995 116.7+11.36 .
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5 SYSBP Systolic blood pressure Systolic blood pressure: Num 3 mmHg ] Temperature: A= Lszalfar >
6 DIABP Diastolic blood pressure Diastolic blood pressure: Num 3 mmHg
7 PULSE Pulse rate Pulse rate: Num 3 BEATS/MIN EBlood Presszure: Pl - Lacatiorn: w | Positian: W
8 TEMP Temperature Temperature: Num 3.1cm ] ]
9 BMI Body Mass Index Body Mass Index: Num 4.2 kg/m2 Pulse: - Reg.: > LeRElEm w| Position: >
10 POSITION  Position Position: Char 50 ) = B ) )
11 COMMENTS Comments Comments: Char 200 U Flespilatiun' -
12 APPEARANCE Appearance Appearance: Char 200 i =
13 SKIN Skin Skin: Char 200 . — — =
Height: ) ) @ B EN = e -3COME;
12 |HEENT H/E/E/N/T H/E/E/N/T: Char 200 q _JCH _JInches (@) Feet W Percentile: >33 Z-zcore: 4,100
15 CcV Cardiovascular Cardiovascular: Char 200 R i — - -
RO 7 P, sl SRS ST 4ES e ] o Weight: @ bs [_JKgz Lbz = 0z S
Ready | |Eom 220% J—@®

1 13001 WEIGHT Weight 162 LB 73 kg
2 13001 HEIGHT Height 67 IN 170 cm u
B sooiitem Jremperstus e e ° U N d e rSt an d N g th e
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| ensfurior o ol e m pact of changes on
8 13002 HEIGHT Height 183 cm 183 cm
9 13002 TEMP Temperature 36.5C 36.5C
10 13002 SYSBP Systolic Blood Pressure 130 mmHg Sitting 130 mmHg th I
11 13002 DIABP Diastolic Blood Pressure 90 mmHg Sitting 90 mmHg O e r p e O p e y p rO Ce S S e S
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