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Learning objectives. ldentify key problems and
solutions In clinical trials of treatments for the
acute phase of stroke and head injury

Define the guestion

Systematic review of the evidence

Choose the outcome

Plan sample size

Randomisation and allocation concealment

Efficient data collection and follow-up
systems

Analyse and report the trial
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Please raise your hand If:

 You have worked on a randomised
clinical trial (e.g. by recruiting
patients)

e You would like to setup a
research trial of your own
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Large-scale investigator-led clinical
trials In acute stroke and head injury

Acute ischaemic stroke
Aspirin, Heparin: IST-1
Aspirin: CAST

L.v. rt-PA: IST-3

IPC to prevent DVT. CLOTS-3
Subarachnoid haemorrhage
Clip vs coll: ISAT
ntracerebral haemorrhage
ntensive BP lowering: INTERACT-2
Head Injury

Corticosteroids: CRASH-1

n
19,435
20,000

3,035
2,876

2,143

2,839

10,008
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Frame your guestion: (PICO)

Patient (eg acute phase of stroke)
Intervention (drug, procedure etc)

Comparison (placebo, open control,
standard therapy etc)

Outcome (death, stroke, disability)
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What outcome to measure?

Measurement Example

Physiology

Pathology
Impairment

Event

Function

Death

BP, Cholesterol, intracranial pressure

size of cerebral infarct,
muscle strength, conscious level

stroke, pulmonary embolus

GOS, mRS, Quality of Life (EQ5D,
SF36)

L2 DDRRDMERMIQNRDN
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Example question
P: In the first hours after head injury,

I: do high-dose corticosteroids
C: compared with routine care

O: reduce risk of death or disabllity?
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Do a systematic review
before any new trial

Is the study necessary? A systematic review
e of animal experiments - are pre-clinical data +ve?
« of previous clinical trials — did they answer the
guestion?
— YES: new trial not ethical
— NO: trial needed

It can help the design of a new trial:

 |dentify the methodological problems in prior trials
to avoid in new trial

o Estimate treatment effect -> ensure sample size

calculation realistic
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Systematic review of randomised trials
of corticosteroids for head injury

Corticosteroid Adjusted Relative risk (95% Cl)

control !
Alexander 1972 16/55 22/55 - = -
Ransohoff 1972 9/17 13/18 - |
Faupel 1976 16/67 16/28)xX2 = :
Cooper 1979 26/49 13/27) X2 b
Hernesniemi 1979 35/81 36/83 gl :
Pitts 1980 114/201 (38/74)%3 =
Saul 1981 8/50 9/50 - |
Braakman 1983 44/81 47180 —_—
Giannotta 1984 34/72 (7/16) x4 -:
Dearden 1986 33/68 21/62 : " e
Chacon 1987 1/5 0/5 : =
Zagara 1987 4/12 4/12 - :
Stubbs 1989 13/98 (5/54)%2 : =
Gaab 1994 19/133 21/136 = :
Grumme 1995 38/175 49/195 " :
Zarate 1995 0/30 0/30 :
a"é?:r%?éneity )(2 1811 s 43352‘%'5 - 1 i B
des : (34-3%) (35-1%) i

| |

Corticosteroid better Corticosteroid worse
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Mortality in the completed randomised
trials of steroids in head injury

40% -

35% -

30% -

Steroid Control

2% absolute difference In deaths =
20 per 1000 treated avoid death
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Hypothesis and sample size

« Steroids -> reduce risk of death after
traumatic brain injury

* Null hypothesis = there will be no difference
between the two groups

* You specify the parameters of your ‘test of
significance’,

—the Ty
—the ex
—the ris

e | error (?a
nected difference between groups; and

K of falsely concluding that there is no such

effect (Type Il error, ?7 1-power)
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Calculate a sample size

Trial of drug vs control

Baseline risk with standard care:

Risk of death without treatment = 20%
Select power = 80%

How big a treatment effect do aim to
detect?:

20% -> 10%? Improbably large effect
20% -> 15%7? Large effect

20% -> 18%7? Moderate effect — worthwhile (and
similar to systematic review estimate)= 2%
absolute difference
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Sample size

Smallest absolute risk
reduction detectable In a
study of given size*

16'0 32'0 6;10 1,é80 2,:560 5,i20 10,'240 20:480
Study size (number randomised)

(*baseline risk = 0.2, power = 80%)



http://www.go2pdf.com

What does this mean?

o Effects on major outcomes are often
only moderate

 Small studies may

— Fall to detect moderate but worthwhile
effects

— Falsely suggest benefit where none exists

e Large numbers are needed If trials are
to provide reliable estimates
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CRASH: Corticosteroid
e Randomisation After
Yo &, /) Significant Head Injury
| 1998 to 2005

A large efficient placebo controlled trial,
among 20,000 adults with head injury and
Impaired consciousness, of the effects of

a 48-hour infusion of corticosteroids on

death and neurological disability

www.crash.lshtm.ac.uk/

Lancet 2004; 364: 1321-28, Lancet 2005; 365: 1957-59
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Trial protocol

Methods for randomisation,
allocation concealment and
follow-up
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Treatment allocation has two
aspects:

e Allocation sequence: determines
what treatment the next patient
entering the trial will receive

e Allocation concealment: ensures the
clinician who recruits the patient
cannot find out what the next treatment
will be and so avoids selection bias.
Not the same as blinding!!!
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Methods for randomisation: pro & con

‘Central’

Telephone or web-based access call to central trial
office; enter baseline data in computer, system
Informs doctor of treatment allocation

Concealment 100%,
Baseline data complete100%

‘Local’

Open sealed envelope or take next numbered box
of treatment

Risk that concealment Is < 100%

Risk patients recruited but not registered and of
Incomplete baseline data:
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Follow up: response rates to
postal questionnaires higher with:

Incentives, especially if unconditional

shorter 'user-friendly' questionnaires

providing a second copy of the questionnaire
university sponsorship

follow-up contact

personalised guestionnaires

coloured as opposed to blue or black ink

use of stamped as opposed to franked envelopes
first class outward mailing

Edwards PJ, Methods to increase response rates to postal questionnaires.
Cochrane Database of Systematic Reviews.
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Simple clinical follow-
up data for CRASH =
One page A4 postal
guestionnaire at Ssix
months

Response rate in the
10,000 randomised
patients was 99.6%
(vs 80% In previous
head injury trials)
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Keep It simple

o Simplify protocol and procedures

 Reduce data collection/CRF size
@ Better response rate
@ Less data to check
@ Less missing data

e Reduce the work involved for
iInvestigators
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Reporting the trial results
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TRANSPARENT REPORTING of TRIALS

nggg 6'}? Stgad ¥vith publicati

Home COMNSORT Statement Extensions About CONSORT Resources

Search:l

Database Mews

¥ Overview

1 - Title and Abstract

2 - Introduction

3-12 - Methods

13-19 - Results

20-22 - Discussion

2325 _ Other
information

Further
explanations

The CONSORT Statement

The CONSORT Statement is intended to improve the
reporting of a randomized controlled trial (RCT), enabling
readers to understand a trial's design, conduct, analysis and
interpretation, and to assess the validity of its results_ It
emphasizes that this can only be achieved through
complete transparency from authors.

Investigators and editors developed and

revised the CONSORT (CONsolidated Standards of
Reporting Trials) Statement to help authors improve
reporting of two-parallel design RCTs by using a checklist
and flow diagram. The most up-to-date revision of the
COMNSORT Statement is CONSORT 2010, which can be
freely viewed and downloaded from this website. All previous
versions of the CONSORT Statement are out-dated.

Extensions of the CONSORT Statement have been
developed for other types of study designs, interventions and
data.

DOWNLOADS
CONSORT Statement 2010

e Annals of Internal Medicine

s BMC Medicine

« CMJ

s Journal of Clinical
Epidemiclogy

o [ancet

o Qbstetrics & Gynecology

o Open Medicine

o Fl 03 Medicine

e Trials

CONSORT 2010 Explanation and
Elaboration Document:

« B\l
o Journal of Clinical
Epideminlogy

WWW.consort-statement.org/
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CONSORT flow diagram

10 008 randomised
A 4 h 4
5007 allocated 5001 allocated
methylprednisolone placebo
22 lost to | 22 lostto |
follow-up follow-up
4 \ 4
4985 (99-6%) complete 4979 (99-6%) complete
data at 2 weeks data at 2 weeks

Mﬂ Lancet 2004, 364: 1321-28, Lancet 2005; 365: 1957-59
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Corticosteroid Adjusted Relative risk (95% Cl)
control

CRASH results in context of a systematic review

—— -—

Cooper 1979 26/49 13/27) X2

|
ﬁ

Hernesniemi 1979 35/81 36/83 B :

Pitts 1980 114/201 (38/74)%3 1

Saul 1981 8/50 9/50 - . : -

Braakman 1983 44/81 47/80 = :

Giannotta 1984 34/72 (7/16) x4 - :

Dearden 1986 33/68 21/62 : - -

Chacon 1987 1/5 0/5 - : -

Zagara 1987 4/12 4/12 - : -
|

Stubbs 1989 13/98 (5/54) %2 | . -

Gaab 1994 19/133 21/136 - :

Grumme 1995 38/175 49/195 " i

Zarate 1995 0/30 0/30 :

Subtotal - 410/1194 432/1230 ——— : 0-96 (0-85-1-08)

Heterogenei 18-11, 20 35-1% 1

A geneity x (34-3%) ( ) |
|

MRC CRASH trial 1052/4985  893/4979 ‘118 (1.09-1.27)

(21-1%) (17-9%) I

Overall (95% Cl) 1462/6179 1325/6209 ‘ 1.12 (1-05-1-20)

Heterogeneity x? 26-46, (237%) (21-3%)

S 1 !

0-5 1 2
Lancet 2004; 364: 132128, Lancet 2005; 365; 1057-59  Corticosteroid better Corticosterold worse
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Analytic method for ordinal scales

e Oxford Handicap Scale ranges from
0 = no symptoms, to
5 = severe disability

* Dichotomous analysis = compare ‘%
dead or dependent’ (OHS 3-6)
treatment vs. control; easy to
understand, statistically inefficient

e Ordinal analysis uses all the data from
the whole scale; statistically more
efficient
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IST-3 trial of thrombolysis vs
control in 3035 patients with acute
Ischaemic stroke: OHS at 6 months

35%

Control B% [ T3% | T4%

1 \
| \

t-PA 37%

37% vs 35% alive and independent : NS
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Ordinal analysis 6 month OHS

00
Control  [8%| 13% | 14% [13% 01
k 1 D2
Y
l 3

| \ | v m4

Favourable shift; adjusted common odds ratio
1-27 (95% CIl 1-:10- 1-47), p=0-001
or, the odds of surviving with less disability were
27% greater for patients treated with rt-PA



http://www.go2pdf.com

Managing and marketing
your clinical trial
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Turn the protocol into a trial that works:
you need the help of a team
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A trial management group (TMG)

* Lead clinician = Chief Investigator

e Trial manager

e Statistician

e Experienced trialist / clinical trials
unit support

e Expert(s) for advice on specific
areas
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Trial oversight committees

Trial Steering Committee (TSC): overall supervision

* Recruitment

Data quality

Decision to halt recruitment

Publication/ presentation

 No access to unblinded data

Data Monitoring Committee (DMC)12

* Independent, expert scientific review of statistical methods
and proposed analyses

 Ensure adequate quality in the conduct of the trial and
collection of data

* Review of unblinded data (advise TSC only when ‘proof
beyond reasonable doubt’)

* Protection of participants and trial

1. MRC Guidelines for Good Clinical Practice in Clinical Trials.
2. Data monitoring and interim analysis of trials. Health Technol Assess 2005;9(7).


http://www.go2pdf.com

Welcome University of Edinburgh {(Subscriptions) Logon

A TRIALS

TRIALS

Home articles

Top
Abstract
Background
Methods
Results
Discussion
Conclusion

Cormpeting
interests

Authors'
contributions

Acknowledgements

References

Suthors Reviewers

() BioMed Central

Ahout this jourmal My Trials

Research Highly accessed

Marketing and clinical trials: a case study

David Franu:isl*J Ian RobertsZ, Diana R Elbourne, Haleema ShakurZ, Rosemary C
Knight2, Jo GarciaZ, Claire Snowdon® 2, ¥ikki A Entwistle2, Alison M McDonaldZ,
Adrian M Grant2 and Marion K Campbell2

* Corresponding author: David Francis dif@brighton.ac.uk

» Author affiliations

1 Centre for Research and Innovation Managerment, Brighton, UK

2 Mutrition and Public Health Interventions Research Unit, London School of Hygiene and
Tropical Medicine, Keppel Street, Londaon, U

2 Medical Statistics Unit, London School of Hygiene and Tropical Medicine, Keppel Street,
Londaon, UK

4 Centre for Family Research, University of Cambridge, Free School Lane, Cambridge, CBZ2
ARF, LK

S Health Services Research Unit, University of Aberdeen, Health Sciences Building,
Foresterhill, Aberdeen, K
For all author emails, please log on.

Trigfs 2007, 8:37 doi;10,1186/1745-6215-8-37

The electronic version of this article is the complete one and can be found online at:
http s AAwaw trialsjournal .comfcontent 8,137

Search | this journal =] for

Journals Gateways

R—_Y)
ﬁ

Advanced Se:z

Trials
Volume &

Yiewing options
Abstract
Full text
POF{Z52KB)

Associated material
FubMed record
About this article
Readers' comments
Fre-publication history

Related literature
articles citing this article
on Google Scholar
on BioMed Central
on ISI Web of Science
on PubMed Central
Cther articles by author:
# on Google Scholar
# on FubMed
Related articles/pages


http://www.go2pdf.com

Marketing clinical trials

IVc Facilitating la Developing
incorporation ‘Brand Values’
into routines

1Vb Providing Ib Gaining
frequent positive Legitimacy
reinforcement (prestige)

Ic
Signalling
Worthines

MAINTAINING BUILDING

Va Ensuring
ENGAGEMENT | BRAND VALUES

positive

‘Moments of Truth
(AVAN|
Itic Ach_ieving an I1a Providing
buy-in (in MAKING PRODUCTAND J simple, complet
public) i MARKET processes
PLANNING

I1b Devising

strategies for
overcoming
resistance

I11b Delivering a
multi-audience,
ulti-level message

I1la Engaging
active sponsors, I1c Adopting
champions and an explicit

marketing
plan

hange agents

Read this article!!! http://www.trialsjournal.com/content/8/1/37
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Summary

Define the question clearly
Systematically review previous trials
Choose a clinically relevant outcome
Ensure the sample size Is large enough

Ensure secure randomisation and allocation
concealment

Simplify data collection and follow-up
systems

Analyse and report the trial according to
CONSORT
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Further study: online resources

* Cochrane stroke group website

http://stroke.cochrane.org/

e Searchable database of stroke trials
http://www.askdoris.org/cd tl.asp?opt=2709

e On-line training In systematic reviews

http://www.cochrane.org/training/authors
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Key stroke trials: investigator led & of
Interventions with limited commercial potential

Stroke prevention
 BP lowering (MRC)
e Aspirin (Canadian, UKTIA),

» Anticoagulants (SPIRIT/ESPRIT, WARSS, EAFT,
SPAF, BAFTA)

e Surgery /stents for stroke prevention (ECST,
NASCET, VA,ACST, CAVATAS, ICSS, ECST-2)

e Cholesterol reduction (HPS, SEARCH, THRIVE)
Stroke treatment

o Stroke Units (all)

o Aspirin for acute stroke (IST, CAST)

e Colling for ruptured aneurysm (ISAT)
 Thrombolysis for acute stroke (NINDS, IST3)
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CRASH: 6 months
dead dead or dependent

Severity of injury

Severe (GCS 3-8) —.— '-

Moderate (GCS 9-12, — B —il—
Mild (GCS 13-14) el —

Time since injury | !
=1to=3h + = .
&

All patients 4

| | | | I | |
0-8 1.0 1.2 1.4 16 038 1-0 1.2 1-4
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All rt-PA trials: Outcome at end of follow-up

Events (No. patients)

Endpoint No. trials Thrombolysis Control Odds Ratio (95% CI)
All deaths by the end of follow-up
All trials before IST3 11 27112033 233/1944 —
IST3 1 4087 1515 407 /1520 —u—
All trials 12 679/ 3548 640/ 3464 $> 1-06 (0-94 -1-20)
p=0-33
Alive and independent (mRS 0-2) by the end of follow-up *
All trials before IST3 9 1057 / 1968 900/ 1884 ——
IST3 1 554/ 1515 534 /1520 _I.T
All trials 10 1611/ 3483 1434 / 3404 <]> 1-17 (1-06 - 1-29)
p=0-001
Favourable outcome (mRS 0,1) by the end of follow-up *
All trials before IST3 9 848 / 1968 678 /1884 ——
IST3 1 36371515 320/ 1520 ——
All trials 10 1211/ 3483 998 / 3404 <I> 1-29 (1-16 - 1-43)
p<0-0001
Wardlaw Lancet 2012 05 1 >

Thrombolysis
decreases

Thrombolysis
increases
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