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WHY DO WE CARE ABOUT TRIALS?

Randomized controlled trials
(RCTs)
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Editorials, expert opinion

Yetley et al, American Journal of Clinical Nutrition 105 2016 10.3945/ajcn.116.139097
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WHY DO WE CARE ABOUT TRIALS?

Confounder

Known measured Known unmeasured Unknown
Exposure A

confounders confounders confounders Outcome

Balance between groups

Exposure B Known measured Known unmeasured Unknown
posu confounders confounders confounders

RCTs are the best way to reliably establish and quantify a causal relation
between an exposure and an outcome
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WHY DO WE CARE ABOUT TRIALS?

Observational data can provide unreliable estimates:

e —
Deaths/patients Risk ratiot (95% Cli)
. . B-blocker* No B-blocker*
Different effect size
beta-block 4 ity af dial infarct Observational study ~123/785 (16%) ~886/2952 (30%) | 0-57 (0-47-069)
(beta-blocker use and mortality after myocardial infarction) Rendomised trials 827/10452 (8%) 986/9860 (10%) | 0-77 (0-70-0-85)
T —
CHD events/patients Risk ratiot (95% CI)
. . . Antihypertensive  No antihypertensive
Different direction of apparent effect therapy? theragy®
(antihypertensive therapy and coronary artery disease) Observational study 50/839 (6%) 420720 475 (2%) |1-8(13-2-6)

Randomised tnals 934/23847 (4%) 1104/23806(5%) J0O-84 (0-77-0:92)
— |

Stroke/patients Risk ratiot (95%Cl)
H H Lower-dose aspirin  Higher-dose aspirin
Discordance regarding presence of effect G OO i
higher- | -d iri troke aft tid t t
(higher-dose vs lower-dose aspirin and stroke after carotid endarterectomy) Observational study 96/1391 (7%) 15/835 (2%) 23(1.3-39)
Randgomised trial 64/1417 (5%) 86/1432 (8%) 0-74 (0-53-1.03)
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DON’T DITCH RANDOMIZATION!

NON-RANDOMIZED METHODS STREAMLINING RCTS
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STREAMLINED RANDOMIZED TRIALS

* Focusing on the things needed to m [——

A Y

* Answer the research question

BIG DATA R -~
INSTITUTER ( )\l ()l\l)

Digital

* Keep the participants safe

L[] b ° M H >
* CTTi ‘Quality by Design’ principles : %El'z\:%%_’i:mmon
> INITIATIVE

e Data enabled clinical trials

* Health Data Research UK %HDI:

Health Data Research UK

* Collaboration with NHS Digital - NHS DigiTrial
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CLINICAL TRIALS VS ROUTINE HEALTH CARE

Routine health care data
collection systems

Trial data
collection systems

4 Y

Study visits

/Hospital Admission Data\

Participant questionnaires Primary Care Systems

Prescribing

Trial laboratory tests
\_ ) Mental Health

Registries

\ Screening programs /
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WHAT’S SIMILAR ABOUT TRIALS?

Routine health care records

Trial records

* Answer the research question reliably e Record patient care reliably

* Keep participants safe e Keep patients safe

* Keep participants’ data safe * Keep patients’ data safe
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WHAT’S SIMILAR ABOUT TRIALS?

= Participant ID 460001451
Partidpant 1D NHS {or CHI number in Scotland)
National ldentifier Participant Initials Date of birth 01-Jan-1950
Participant Name Date of Birth Sex Female
Sex
Race Mixed
LCC New site DEMO UK (41598)
Title Ms
First name Anna
Family name Bullivant
Initials AB
Address 98 The Lane
Postcode/Zipcode JH8 8YY
GP practice PARADISE MEDICAL CENTRE
BROAD STREET
COVENTRY
CV6 5BG
Tel. 02476689343

ORION-4 study, simulated patient and data — reproduced with permission N I H R | Nation a' lnstitute
for Health Research
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WHAT’S SIMILAR ABOUT TRIALS?

% Participant ID 460001451
Partidpant 1D 160 NHS {or CHI number in Scotland)
National Identifier Participant Initiale Date of birth 01-Jan-1950
3 ant Name i v th
Partidpant Nam Date of Birtl Sex Female
Sex
Race Mixed
LCC Noew site DEMO UK (41598)
2 9 = * ] Scree visit: Medical histo Randami -
Screening visit: Medical history Fchion citens Part] AvErse }m::m
Inclusion criteria and relevant medical history
Has had an acute corcnary SyNCrome In the LSt & weeks No Myocardial infarctian No
Myaocardial infarction Na Is due to undergo a cororary revasouarisstion procedure No Stroke or transient ischasmic anack NO
(angicplasty, stent or bypass graft) wehinthe next &
(oronary artery bypass graft No mantis Percutaneous coronay ntervention (PO &8, coronary No
stane or angloplasry
s known 10 have chronic iver disease No
Coronary artery angioplasty or stent (PCl No C artory b N
£4 fyanglopasty (Pch Has previcush had or &5 planned to have, 8 bdney No sosion hekarl s v cradags oy ’
Stroke No transplant NON-COronary aneris surgery o stent insertion, &8 bypass  No
s orL or I planned to start, dislyss Na 9:::1 m‘;‘:tf::ﬂc!my, aneurysm repalr, angloplasty, or
. . ' . . . s ".
Lower limb arterial revascularisation (i.e. angioplasty or No Mas severe respiratory disaate No
srent or bypass procedure) Non-traumatic amputation No
Mas cancer been disgnosed of spread within approximstely  No y
Aortic aneurysm repair {surgery or stent) Yes ety comb sl sl e el st g i i "
Has & history of Bey olhver medical condition that might No Dagrosis of. or raatment lor, cancer {except nan- Ko
Has the participant been diagnosed with diabetes? No imit their sbiity to take trial treatments foe the duration of TIRLENGIS F4N Cancsr)
the so
o Has the participant had any other SERIOUS adverse events No
since ther last visit?
UMIVERSITY. A8 ORION-4 study, simulated patient and data — reproduced with permission N I H R National 'ﬂStitute
Papuletion Health . . 2 )
MRC | eseareh uni =2 OXFORD for Health Research




WHAT’S SIMILAR ABOUT TRIALS?

Participant ID 460001451
Partidpant 1D NHS {or CH! number in Scotland)
National ldentifier Participant Initials Date of birth 01-Jan-1950
Partitipant Name i Date of Birth Sex Centsle
Sex
Race Mixed
LCC New site DEMO UK (41598)
hzation visit:
rse Eoents
Laboratary Results Tabile
No
Myocardia Kit Bilirubin Alkaline .
Date Source ID ALT(ULN) AST (ULN) (ULN) phosphatase (ULN) Creatinine eGFR >
Coronary 4 No
Coronary - 13-Sep- Local 100.00 60.00 (50.00) 20.0(22.0) 300 (150) IU/L 120.00 39.69 Mark as invalid
£4 2019 Laboratory (50.00) 1L/ UL pmaol/L pmol/L mbL/min/1.73m?2 o
Stroke b No
stent or bypass procedure) MNon-traumatic amputation No
Mas cancer been disgnosed of spread within approximately  No N GRS ar : _ =
ew diagned habetes meling Qo
Aortic aneurysm repair (surgery or stent) Yes et o A R e e e s 5
Has & history of ey olhver medical condition that might Mo Dagrosis of. or raatment lor, cancer {except nan- No
Has the participant been diagnosed with diabetes? No limit thar sbikty tn take trial treatments foe the duration of melanoma skin cancer)
e Has the participant had any other SERIOUS adverse events No
since ther last visit?
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WHAT’S SIMILAR ABOUT TRIALS?

2 ) 3 Participant ID 460001451
Partigpant 1D NHS {or CHI number in Scotland)
National ldentifier Participant Initials Date of birth 01-Jan-1950
Partitipant Name Date of Birth Sex Centsle
Sex
Race Mixed
LCC Noew site DEMO UK (41598)
u'n!fion wisit
rse teends
Laboratary Results Table
No
Myocardia Randomization visit: No
Dat Non-study medication )
Coronary 4 No
131
Coronary 3 201 No
Medication Statin dosage (mg)
Stroke b No
Lower limble~=re—r= aspirin
stent or Dypass proceq : No
e atorvastatin 20
N
Aortic aneurysm repai ’
No
Has the participant be
2 s No

|| | | since ther last visit?
I
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USING ROUTINELY-COLLECTED DATA IN DIFFERENT STAGES OF CLINICAL TRIALS

Research
question

GOOD DESIGN

Protocol
design

AND PLANNING

Routinely-collected data

EFFICIENT

RECRUITMENT

AND

ENGAGEMENT

<>

a )
Feasibility
\_ _/

[, )

|dentify and
invite
patients

~>

\_ /

EFFICIENT DATA COLLECTION

ROBUST RESULTS
7T v,
Capture and
2djudicate Tllowap
outcomes
i, e

—

=

——

Y

Improve reliability
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SOURCES OF ROUTINELY-COLLECTED DATA IN CLINICAL RESEARCH

* Hospital Episode Statistics (HES) Admitted Patient Care
e Other HES data sets (Accident and Emergency)

* Death certifications (Office for National Statistics)

* Disease specific registries (Cancer, UK Renal Registry)

* National Audit Programmes (Diabetes)

e Other (General Practice data, Prescribing data)

N I H R I National Institute
for Health Research




CHALLENGES OF ROUTINELY-COLLECTED DATA IN CLINICAL RESEARCH

* Completeness of linkage

e Data format issues
* Multiple sources and formats
* Coding practice and data quality

* Timeliness of receiving data

* may clash with regulatory requirements

S5 univeRsITY Of N I H R | National Institute
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IMPORTING ROUTINELY-COLLECTED DATA IN CLINICAL RESEARCH

Partner

(who holds the data)

According to partner’s
Generate spacification; data may

Participant List include NHS4 or similar,

namefaddress /et

,, Partner performs

Transfer Securely g :
linkage

, v
Partner (usually)
retains linkage

1

s ¥
Review/Clean/ ‘ Partner returns

Homogonise Data u ' information

~—

Load into Study
Database

Check completeness of linkage

Create a dataset-specific mask

Defines the data format and potential checks

Review, clean and homogenise data

“Sanity checks” include the correct number of columns and whether the

participant ID returned “belongs” to that registry

Some checks are automatic (if a column is marked as “date”, ICD10, OPCS

or similar)

Other checks and lists can be specified (using regular expressions)

MRC | SO S OX FORD
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USING ROUTINELY-COLLECTED DATA IN CLINICAL RESEARCH

* Transform and import data automatically
* Use a bespoke data viewer:

S UNIVERSITY OF N I H R ‘ National Institute
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A TALE OF THREE TRIALS

A
A HPS-4
£ TIMI 65

ORION-4

WIASCEND

British Heart

oooooooooo A Study of Cardiovascular Events iN Diabetes

Active Monitaring for Atrial Fibrillation
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Active Monitoring for Atrial Fibrillation

Populetion Heslith : e Be A S N I H R I National |nStitute
MRC | szeeh ink =7 OXFORD for Health Research




AMALFI

Population
at risk

_SCREENING | ( TREATMENT |

AMALFI

http://www.isrctn.com/ISRCTN15544176 N I H R | National Institute
for Health Research




USING PRIMARY CARE DATA FOR TRIALS

EFFICIENT EFFICIENT DATA COLLECTION
GOOD DESIGN RECRUITMENT _
AND PLANNING AND
— ENGAGEMENT ROBUST RESULTS
a N [ N N I a I
|dentify and Capture and
Rese?.mh F;rg;‘i’cr‘:' Feasibility :l/'\ invite $ adjudicate Lfg[l‘fv\feljm
sl 9 patients outcomes P
\_ L DN AR J \ 4
. .t ers N (
Simple eligibility Study [ Eligibility search ] _
criteria aligned with site Data extracts from primary care records
primary care records ) kplanning Large-scale mail-based and central records
invitation methods

N I H R I National Institute
for Health Research
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wNALL,

Active

PROTOCOL DESIGN

Monitring for AtriaL Fibrillation |

~

Randomiie about 2500 individuals

Y

1250: Screening for SCAF 1250: Usual care

(Zio patch to be worn for 2 weeks)

Follow-up for 5 years

Key outcomes obtained from electronic GP records

Primary outcome
(assessed at 2.5 years from randomization):
Proportion or participants with new diagnosis of AF

Secondary outcome
(assessed at S years from randomization):
Mean times with AF diagnosed

High risk population, identified from primary care electronic records: ‘

Risk factor

Congestive heart failure/LV dysfunction
Hypertension

Age =~ 75

Diabetes mellitus

Stroke/ TIA/thromboembolism
Vascular disease®

Age 65-74

Sex category (ie, female sex)

Maximum score

Score

Note: *Prior myocardial infarction; peripheral artery disease; aortic plaque.
Abbreviations: LV, left ventricular; TIA, transient ischemic attack.

CHA,DS,VASC SCORE

Papuletion Hesith
Research Unit

= OXFORD

MRC

National Institute
for Health Research

NIHR |



PROTOCOL DESIGN

\ aged z65; CHA,DS,-VASc z 3 (men), z 4 (women

AGE (>64/>74)
GENDER
HEART FAILURE
HYPERTENSION
DIABETES

STROKE/TIA/THROMBOEMBOLISM
VASCULAR DISEASE (HEART ATTACK, PAD)

High risk population, identified from primary care electronic records:

Risk factor Score

Congestive heart failure/LV dysfunction
Hypertension

Age = 75

Diabetes mellicus

Stroke/ TIA/thromboembolism
Vascular disease®

Age 65-74

Sex category (ie, female sex)

Maximum score

Note: *Prior myocardial infarction; peripheral artery disease; aortic plaque.
Abbreviations: LV, left ventricular; TIA, transient ischemic attack,

CHA,DS,VASC SCORE

MRC | SO S OX FORD
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TRIAL SETUP

Active Monitoring for Atrial Fibrillation

N I H R Oxford Biomedical

Research Centre
Nuffield Department of ' NUFFIELD DEPARTMENT OF
POP A% NHEALTH " PRIMARY CARE
e Gt it "‘*""‘*’*‘*W"““‘"" Medidne LIE AL TH SCIENCES

=k

N I H R ‘ :)?'tli-?enaalltanlgtei::;‘:ch

CRN Thames Valley and South Midlands

5 CLINICAL COMMISIONING GROUPS (GP PRACTICES)
6 ACUTE NHS TRUSTS
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wW\ALS

USING PRIMARY CARE RECORDS

GnBP/5HTTO- 1
Population Reporting VEmuiryManager FP34D Reports  MIQUEST  Batch Data Manager B e .

(4 e BB AESH EEIA 2 = L

Active Monitoring for Atrial Fibrillation

7 EMIS Web Health Care System - BROADSHIRES HEALTH CENTRE - 467 = =

Addg Properties @Export Run  Edit Export Print  Mail pgtch Check | Patient Patient+ Age/ Auto Ful Folder Find
(] s 5 Delete. ) Import tesils Reguls Mewge 7gd Pafient = List Address Sex Hierarchy Hierarchy
Add / Edit Actions Run Report View Find
SCR -19  TestRequests - 2284  GP2GP -68 (68) Medicine Management - 176 (176) Registration - 392 (10) Lab Reports - 18 (8) Tasks -7 (6) MailInbox - 148 (14)
I+ New priority Workflow Items received - Medicine Management X |
BROADSHIRES HEALTH CENTRE Name Population Count % Last Run Search Type Scheduled
4 = BROADSHIRES HEALTH CENTI « 22 Females >64 yrs for Chads Vasc 4 or more 627 6% 14-May-2019 Patient
b I AAA Pt Safety Folder 22 Chad Vasc 3 or more 202 32% 14-May-2019 Patient
v Alison's Seadmwes ] Patient List + Address Patient
> & } ; :
] '[ gnna ?sssear rd1§ P Males >64 yrs for CHads Vasc 3 or more 560 5% 14-May-2019 Patient
1 Casey's Searches .
4 [ Christine's Searches /- Chad Vasc 3 or more 199  36% 14-May-2019 Patient

(or other systems) e || D s

AUDITS for Appraisal
BARACK revised
BARCODE 1

Chad Vasc 3 or more =
Details |Def‘ntion | Age / Sex | Trend | Population Included | Population Exduded[
Parent Population Males >64 yrs for CHads Vasc 3 or more
[ COMET - || Code System Read v2 £}
4 Al » Author A'COURT, Christine (Dr) Date Modified 14-May-2019
%) BROADSHIRES HEALTH CENTRE Last Run 14-May-2019 17:40 Relative Date 14-May-2019 17:39
GP Contract - QOF Population

0 Cotnt. Parent % Excluded

@ Frrstbey 199 560 36% 361

&P Oxfordshire (SCWCSU/0OCCG)

= |
INHS | Clinical Practitioner | A'COURT, Christine(Dr) | Location: BROADSHIRES HEALTH CENTRE | -« Available 1 Alerts

11
04/06/2019

‘ VERS!T NIHR I National Institute
MRGC | xiasuieh v = for Health Research

= )




wW\ALS

USING PRIMARY CARE RECORDS

Males >64 yrs for CHads Vasc 3 or more

Active Monitoring for Atrial. Fibrillation

Hule 1 If Rule Passed : Include in fined resalt 1f ftule reled ©  Exchude from final result

Indude Patients wih Pabient Detalls ahere:

I the Age 13 older than ¢4 years on the =earch date AG E (>64)

Indude Patients h Patient Detalls ahers:

and m MALE

Must have

Hule 1 If Rale Passed : Exclude from fmal resull I Rule Farled - Goto Next Rule

Include Pattants with Clinlc

DE whotg:
Gther el Cule ot aerg |
o Include Pattants with Qinscal Codes whers:

the indcal Code t:I-:&rL-J fibnllston and flutter I

O Intlode Pattants with Clind ahorg:
the Cindcal Code 3] Senile and prezentle organic psychotic condtions

O Include Patients with Cling wherg:
the Cindcal Code 1] On gold standards paliative care framewark

Include Pattants with Oindcal Codes whera:

o the Clindcsl Code o] [VIPalbative cars

e e ¢ N I H R National Institute
MRC | rescarech unit 2 ‘ORD for Health Research




wNALL,

USING PRIMARY CARE RECORDS

Active Monitoring for AtriaL Fibrillation

fulke 2 If Rule Pazsed 1 Inchude in final result If Rule Falied © Goto Next Rele
PR Include Patients with Clindcal Codes where:
the Clinical Code i Heart failur, Leftvertricular systalic dysfunction, Edvwecardioprm shows keftvertricular systolic dysfunction |
Include Patients with Qindcad Codes whee: H F + HTN
the Clinical Code | Hypertensive disease
Rule 3 if Rule Pessed © Inclode in finel reswit If Rode Futled © Gote Next Rule
[nclude Patiants with Climicsl Codes vdwee:
Bt hae the Chnical Code 5 Heam faibre, Leltvantnoular systole Oysfurction EChocardiogram shows laftventnoular systole dysfurction H F + D M
Include Patieats ~ith Clinical Codec wboes:
s the Chnical Code 15| Dibstes malibus
Hale 4 Il Rule Passad © Include in fined resudt If e Failed : Goto Nuxt Rule
Mast ha [nclude Patisats aith Climical Codes where:
“ e - -
the Chinical Code is|Heart faikee. Leftventricular systolic dvsfunction. Echocardiopmam shows leftventricular systolic dshunction |
4 Include Patieats atth Clinical Codes where:
A - =
the Chinical Code 13| Cther parpheral vascular disease {escluding Upperlimb schaemis, Raynaud's syndrome, Thromboangits ohitarans and HAVS - Hand-ammvibration syndrome], Ferpheralvascdar diseas=NOS, dic ..

HF + PAD

Papuletion Health lﬁ aleiy ,. r W N I H R ‘ National 'nstitute
seach Un & OXFORD for Health Research

Research Unit




AGE (>64/>74)
GENDER
HEART FAILURE

HYPERTENSION

e ikl koMo Coded search
DIABETES Veanwe (XML)
STROKE/TIA/THROMBOEMBOLISM e
VASCULAR DISEASE (HEART ATTACK,

PAD)

Populetion Hewsith
Research Unit

MRC
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wNALL,

FEASIBILITY & PLANNING

Active Monitoring for Atrial Fibrillation

€6 NACS code |Practice Name EO1 date Reconfinmed EO1
Oxfordshire COG XEY51T  |SOUTH OXFORD HEALTH CENTRE lsdzo,'zmat:_mger pap - families 12/12/ 2019
Oxtordshire CCG KE4052 |SICESTEA HEALTH CENTRE 24/017 2019 mid age, families 12/12/2019
Qxfordshire C0G K84006 |EVYNSHAM MEDICAL GROUP 24/01/2019 plder popalation 24/12/2019
Study summary (RISP form) Berikshire West CCG K51040  |MILMAN ROAD HEALTH CENTRE wc:{zcxsr 18/12/2015
EMIS search Berkshire West COG | #8102  [TME BOATHOUSE SURGERY/Panghowme 24/01/2019] 18/12/2019
Oxfordshire COG KBA011  [SUMMERTOWN HEALTH CENTRE 2-'.;01.-’2019toungev. studnets 15/12/2019
2B Qxfordshire COG K84017 |WINDRUSH MEDICAL PRACTICE 24/01/2015 fvegage, slight older 19/12/2019
@ &b Oxfordshire CCG ¥34016 |19 SEAUMONT STREET SURGERY 08/06/2015 ftudonts 06/01,/ 20120
Oxfordshire CCG KS2021 BANEURY ROAD MEDICAL CENTRE 0?/01.’202c|!amllle:\ just under national a 0701/ 2020
OxYordshire COG K8AaS  |GOSFORD HILL MEDM AL CENTRE ZB/GI.’ZOlﬂbldé\' POPuUlaTI00 10/01/2020
[ Expression of interest ] Oxfordshire COG K84008  |THE CHILTERN SURGERY/CHALGROVE & 24/01/2015fplder pooulation 21/01/2020
— N ¥81022 | WOKINGHARA MEDICAL CENTRE 24/01/2018 07/01/'2020
G P p ra Ctice |iSt KE2026 |WHADDON MEDICAL CENTRE 26!06.’2018|aven:ge population | waiting
NHS ¥84013 |ST. BARTHOLOMEV/'S MEDICAL CENTRE xa/:uzogrowg pop, students waiting
- X82049 |[HUGHENDEN VALLEY SURGERY 24/01/2019 warting
T Buckinghamshwe COG | XB200G  |IVERS PRACTICE ZGJCI!ZBISI walting
2 ‘Oxfordshire COG K84007 |TEMPLE COWLEY HEALTH CENTRE 24/02/2019 fyoung tamilias waiting
® C - = Buckinghamshie COG | K82007 |THE SWAN PRACTICE 24/04/2018 waiting
Oxfordshire CCG ¥34037  |WALLINGFORD MEDICAL PRACTICE 24/01/2015 families and alder popuiation walting
. Oxfordshire CCG K028  |'WEST BAR SURGERY wcz,fzcxslwmge populstion waiting
NIHR po rtfolio Oxfordshire COG KBAD63 |COVAEV ROAD MEDICAL PRACTICE lllcd!ZOIQtomgev ramibies waiting
Qxfordshire COG K34041 |MARCHAM RD FAMILY HEALTH CENTRE 16/05/2019 folder population waiting
Oxfordshire CCG ¥EBA0TS  |BROADSHIRES HEALTH CENTRE 24/01/2015 in fallow up
‘Oxfordshire COG KEA051  |WHITE HORSE MEDICAL PRACTICE WUUZDISI in follow wo
Oxfordshire CCG K8a001 |THE HART SURGERY 26/06/2018 folder population WITHDRAWN

Persann Heaks (e p UNIVERSITY OF NlHR I National Institute
MRC | research tnt =7 OXFORD for Health Research




FEASIBILITY & PLANNING

EMIS search

SN ©

[ Study summary (RISP form) ]

[ Expression of interest ]

GP practice list ]

MName Population Count %
4~ Females >64 yrs for Chads Vasc 4 or more 627 6%

Practices ?%

42 Chad Vasc 3 or more 202 |32%
"] Patient List + Address

NIHR portfolio

A2 Males >64 yrs for CHads Vasc 3 or more 560 5%
»+ Chad Vasc 3 or more 199 | 36%
EMIS search =
™) Patient List + Address

lw: oo Heakh (e p UNIVERSITY OF NIH R ‘ National Institute
MRC | rescarch Uni = OXFORD for Health Research



IDENTIFICATION, INVITATION & ENGAGEMENT

e F .
Contact details -3 -.

Invitation letter
PIL ’
Consent form : . @
Questionnaire — o ‘
S docmail

GP practice list ]

EMIS search

SN ©

[ Study summary (RISP form)

[ Expression of interest ]

@ Contact details ]

c @ Name Population Count %
P ra Ct ICES ' @ 27 Females >64 yrs for Chads Vasc 4 or more 627 6%
. 4~ Chad Vasc 3 or more . 202 |32%
NIHR portfolio T PTTrm— List extract
42 Males >64 yrs for CHads Vasc 3 or more Review and 560 5%
EMIS search ]‘ SV 3 o ers approval by GP s L
™ Patient List + Address

lw: oo Heakh (e p UNIVERSITY OF NIH R ‘ National Institute
MRC | rescarch Uni = OXFORD for Health Research



wNALL,

OUTCOME COLLECTION
Patient list

Active Monitoring for AtriaL Fibrillation

&

Secondary care records
N (NHS Digital)

Primary care records
(NHS Digital) oo

[ Patient list

Primary care records " w
(GP practices) i
Practices -

X
L TR LY T TS
o T LT T T
53 3092015
" TR L - [ T

P} } n
b ) 3|
=0 005
=u 5

Uretring ICD 20
COOMta Ny 1TV
Corarbutwy TN
Cortrbatory ITTN
Cmmbrins by 17730
Contrbutony ICD 2
Comrbviory ICD N
Corrbviory ITDN)
Corabutay (L0200
Cortbutny ICD D
Tortrbutory ITUN
Coraburay ILDX
Corttutay (CDX
Cordtubay ICDN
S L

M e acadurs 09C4)
30wy 'y (e leds e KR
AR § (A OCRANS
Panert Clamftason
M3 V0N
TN OINY

Uperaion date (et wfwren....

Oporaton dake
Ooayion dye
Asirrzzon cats
Actwrreer rataod
Ao st
Dadwr pu tals
Dachwrge smrrwen

T

NHS
Digital

Aftwronchroir beart e

S0 v o oy po O W O e T e o
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A Forteter wvd A toer

Marbsmabn bt (saina)] vefbmerry

Srewy VAT Ao, cbe ot e ted
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] Dies TRIAL DESIGN

Patients with stable atherosclerosis '
(prior MI, prior stroke or PAD) [ 2 15’°°°J

1
| LipidJowering therapy optimized by primary provider ]

| RANDOMIZE 1:1 |

INCLISIRAN DOUBLE BLIND
290mg S PLACEBO

(Randomization, M3, then q6M)

l_ ) | J

Median duration of follow-up

4-5 years

I Primary Endpoint: CHD death, M|, stroke or urgent coronary revasc

X5 UNIVERSITY OF https://clinicaltrials.gov/ct2/show/NCT03705234 N I H R | National Institute
Populetion Heslth o . 1 )
MRC | research unit & OXFORD Image source: www.timi.org for Health Research



HPS-4
|:E amies ,  USING SECONDARY CARE DATA FOR TRIALS

EFFICIENT

GOOD DESIGN RECRUITMENT

EFFICIENT DATA COLLECTION

ROBUST RESULTS

AND PLANNING AND

ENGAGEMENT

a N [ N N N a N
|dentify and Capture and
Rese?rch F:jr;);ci)cr?l :,\l/ Feasibility :l/,\ invite $ adjudicate I}olrlmg-term
question J patients outcomes Qllow-up
& YNV, NG o ) \ 4
[ Y4 Simple ) : -
L. Stud Patient Pre
REfln'ng the eligibillty Sitey [ identification ] [ screening] [ Data extracts from central records ]
research criteria aligned lanni .
question with central planning J | arge-scale mail-based
\_ J \_ recordsdata J invitation methods

S5 UNIVERSITY OF N I H R I National Institute
= OXFORD for Health Research

Populetion Heslth
MRC Res:a't: Unit



HPS-4

ORION.4 PROTOCOL DESIGN

“Standard” inclusion criteria:

Proven coronary artery disease
-~ Prior M| defined by chest pain, ST elevation

Slmple inclusion criteria: on ECG and rise in cardiac troponin
— . Angiographically proven coronary disease
with critical stenosis on at least 1 coronary
Gge 255y and: \ artery or moderate (>50%) stenosis in at least
2
1- Prior myocardial infarction; or VS Proven cerebrovascular disease
. . . ) - Prior ischaemic stroke with evidence of
2- Prior ischaemic StrOker or cerebral infarction on CT or MRI
. . -~ Transient ischaemic attack with moderate
3- Perlpheral vascular disease (>50%) stenosis in appropriate carotid artery
. . . . on duplex ultrasound
(prior lower extremity artery revascularization Proven peripheral arterial disease
or aortic aneurism repair) - Symptoms of intermittent claudicatnon
\ / assessed by vascular surgeon with proven
moderate stenosis on duplex ultrasound or
angiogram

—  Previous revascularisation surgery for
documented arterial stenosis

Fopateron fealtl (e p UNIVERSITY OF NIHR I National Institute
MRC | szeeh ink =7 OXFORD for Health Research




HPS-4
I:El ORION.4 PROTOCOL DESIGN

Simple electronic search criteria:

ﬁiagnosis of MYOCARDIAL INFARCTION: \
|ICD9 codes: 410%*, 412* and/or

Simple inclusion criteria: ICD10 codes: 121%, 122*,123*, 1252 and/or
Gge >55y and: \ READ codes: G30*
1- Prior myocardial infarction; or
o . 2- Diagnosis of STROKE:
2- Prior ischaemic stroke; or ‘ ICD9 codes: 433*, 434* and/or
3- Peripheral vascular disease ICD10 codes: 163*, 164* and/or
(prior lower extremity artery revascularization READ codes: G63*, G64*, G66 and/or
Q’ aortic aneurism repair) j
3- Surgery/procedure for PERIPHERAL VASCULAR DISEASE:

OPCS-4 procedure codes: L16*-L28* inclusive, /
L48*-65* inclusive, L71*

lw: tebtor Hoalt SR YVERSITY Of NIHR ‘ National Institute
MRC | rescarech trit == OXFORD for Health Research




—H Timies FEASIBILITY & PLANNING
m Electronic search of (no. eu:i:: ::::ms )

. central health records 5001 - 10000
Dlgltal 10001 - 15000
, 15001 - 20000
o, 20001 - 25000
A 25001 - 37477
Presence of ORION-4 site
o Y
P

\_ J

S5 UNIVERSITY OF N I H R I National Institute
= OXFORD for Health Research
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~H @Mies  |DENTIFICATION & INVITATION ®
H NHS NHS

\,“ University Hospitals Bristol Digital

NHS Foundation Trust

Name/address

Coded data

“N

Appointment

Pre-screening
Invitation letter

UNIVERSITY OF UNIVERSITY OF

0),430)23D)

e S UNIVERSITY Of NIHR I National Institute
MRC | rescasch Uk &= OXFORD for Health Research

0),430)23D)




—H IMés  |DENTIFICATION & INVITATION

Regulatory requirements

Electronic search of r
central health records Confidentiality Advisory Group (England and Wales)
Ethics committee approval
F Independent review by iGARD (NHS Digital)

Data sharing agreement with NHS Digital

=\ ] Section 251
]' (NHS Care Act)

Details of potentially-eligible \ )
UNIVERSITY OF patients sent to CTSU
0),4A0)24D)
>90 datasets
>1M patient _ = . :
records Data checking Technical requirements
(vital statgs, location, 9 computer applications )
duplicates) || 4 programmers
Spec writers / testing team
k20 years of experience y

Invitation

Papul Hunl llﬁ ey ."im.!" T N I H R I National 'nstitute
MRC | siesch e w=? OXFORD for Health Research




~H @Mies  |DENTIFICATION & INVITATION

: CAG approval
Electronic search of Data sharing agreement with Trusts
gzl eelin resers Technical feasibility within Trust m
L University Hospitals Bristol

! NHS Foundation Trust

[ Patient list ]
| J

Electronic search of
lab database

Details of potentially-eligible

UNIVERSITY OF i ( )
OXFORD SEIERIS SE 12 CIEh L Cholesterol results J

>90 datasets
>1M patient
records

Data checking
(vital status, location,
duplicates)

Invitation

|.,, e S UNIVERSITY Of NIHR I National Institute
MRC | rescasch Uk &= OXFORD for Health Research




(iM%, IDENTIFICATION & INVITATION

m Electronic search of

central health records

Details of potentially-eligible

UNIVERSITY OF patients Sent to CTSU
(0),40)23D

>90 datasets
>1M patient
records

Data checking
(vital status, location,
duplicates)

Invitation

Enhancing addresses ]—-r * Apply uniform formatting

¥ Get Royal Mail approved version

Study centre allocation Get location (OS grid information)

v

[ Apply centre catchment )

radius Adjustable according to

y study requirements

Check age

v

Check if GP practice
not excluded (NWEH)

NHS

v Send list

Check cholesterol results for

Digital

¥ cleaning

Check date and status
of the last list cleaning

MRC | Papuletion Hesith l;’ ( )/\\ }‘( )I{ l ))

Research Unit

N I H R I National Institute
for Health Research
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HPS-4
TIMI 65
ORION-4

CTSU CV trials — invitation numbers

Invite

Screen

Run-in

Randomise

Conversion

SEARCH

Early 2000s

THRIVE

Late 2000s

REVEAL

Early 2010s

= OXFORD

NIHR |

National Institute
for Health Research



—H Imies OUTCOME COLLECTION

HPS-4 _
ﬂ I Study visits / telephone FU E1P Rl
ORION-4 (where necessary)

CTS U Adjudication
UNIVERSITY OF

OXFORD

m Central health records Disease registries

Digital

HES (secondary care)
ONS (mortality)

S5 UNIVERSITY OF N I H R I National Institute
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WIASCEND

NSl A Study of Cardiovascular Events iN Diabetes

|.,,, o faa ) UNIVERSITY OF N I H R | National Institute
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WIASCEND

¥4 A Study of Cardi Events iN Diab:

ASCEND

Phase 4, double-blind, randomized, 2 x 2 factorial primary
prevention study in patients with diabetes but no overt CVD

Aspirin 100 mg EC daily +
omega-3 ethylesters 1 g

15,480
patients g Aspirin 100 mg EC daily + placebo

Study duration:
March 2005 to
July 2017

(2 40 years)
adults with
diabetes but
no known CVD

Placebo + omega-3 ethylesters 1 g

* Primary efficacy outcome: first serious vascular event (Ml, stroke, TIA) or death
from any vascular cause (excluding ICH)

* Primary safety outcome: first major bleeding event (ie, ICH, sight-threatening bleeding,
Gl bleeding, or other serious bleeding)

* Secondary outcomes: included Gl tract cancer

ASCEND study collaborative group. NEJM 2018;379:1529-1539 National Institute

Figure source: www.medscape.com

MRC| e [l = OXFORD




?ﬁmﬁ;ﬁ A Study of Cardi lar Events iN Diab

USING ROUTINE DATA DATA FOR TRIALS

EFFICIENT
GOOD DESIGN RECRUITMENT EFFICIENT DATA COLLECTION
AND
AND PLANNING | ¢\ cement ROBUST RESULTS
TTTTTIN FIIITIIN (TN T —
Research Protocol | N\ Identify and | , | Capture and o
sion || o ) Fessoiy [ e ” ) et =%
) i Nzl gZiiz:d G,

[ Identification and invitation ] [ Data extracts from central records ]

invitation methods

S5 UNIVERSITY OF N I H R I National Institute
= OXFORD for Health Research
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INVITATION

Recruitment and follow-up entirely by mail (no sites)

Diabetes General Traditional

registries  practices  sources Overall
Invited 300,000 120,000 2,300 422,300
Responded 100,000 20,000 1,200 121,200
(33%) (17%) (~50%) (~29%)
Randomized 9,000 6,000 400 15,400
(3%) (5%) (17%) (~3.6%)

S UNIVERSITY OF N I H R ‘ National Institute
== OXFORD for Health Research




OUTCOME COLLECTION

* Postal questionnaires/GP review
* Targeted HES search and clinician review if lost to FU
* Enabled 99% completeness of follow-up (vs ~94% without HES)

* Automated ‘event’ creation (e.g. death notification)

e Usually followed by manual review by trial clinician

N I H R I National Institute
for Health Research




OUTCOME COLLECTION

(bespoke HES data viewer)

N I H R ‘ National Institute
for Health Research




OUTCOME COLLECTION

How does routinely-collected data compare against clinician adjudication?

Clinici diudicati
Hospital Episode Statistics |2|&|)alg gt;:dlacrad,l,on

=
g
R

N I H R I National Institute
for Health Research




ASCEND OUTCOME CO LLECTION (excluding Scotland)

Foundation Y Study of Cardi Events iN Diab

‘ Charli i - i i ; " .
m_ 55 o s i1y Of arlie Harper, unpublished data — not for reproduction or circulation N I H R ‘ Natlonal lnstltute
MRC | researeh un =2 OXFORD for Health Research
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OPPORTUNITIES: POST-TRIAL FOLLOW-UP (WOSCOPS study)

Routinely-collected records in Scotland (Scottish Morbidity Record)

Coronary Heart Disease Heart failure

In-trial Post-trial 3 1 In-trial Post-trial

w
o
}

% with event
% with event
—

(92

0 5 I 10 15
Years s Placebo Years

—— Pravastatin
European Heart Journal (2014) 35, 290-298

NIHR | oG researcn




OPPORTUNITIES FOR ROUTINELY-COLLECTED DATA: INCLUSIVE TRIALS

K] A Study of Cardi Events iN Diab TIMI 65
ORION-4

WASCEND o @"E'E HPS-4

@ - Active site

o - Planned site €O

Randomized patients (ASCEND) NHS Trusts involved (ORION-4)

. 5 UNIVERSITY OF NIHR | National Institute
MRC | research Urk =2 OXFORD for Health Research




OPPORTUNITIES AND CHALLENGES FOR ROUTINELY-COLLECTED DATA:
DATA-ENABLED CLINICAL TRIALS

EFFICIENT DATA COLLECTION

AND PLANNING | _ T8 ROBUST RESULTS
I, 00

(CAAiiriN Crriiida i (e

EFFICIENT

GOOD DESIGN RECRUITMENT

Research Protocol e Ideptlfy and Capturg and Long-term
uestion desian Feasibility invite adjudicate * follow-u
q 9 patients outcomes z

ﬁ\—/ Develop methods Validate routinel
: y-collected data
Promote simple Enable easy access for large scale for a range of trial outcomes and
inclusion criteria to feasibility data invitation th | t dat
other relevant data

Develop and share
algorithms to Address issues of timeliness,
Identify the right patients CDISC and regulatory concerns
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Harnessing routinely-collected data for

efficient and low-cost clinical trials

Guilherme Pessoa-Amorim

NIHR Clinical Research Fellow

Clinical Trial Service Unit & Cardiovascular Medicine Division, University of Oxford

OguiIherme.pessoa-amorim@ndph.ox.ac.uk
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