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Quality 

“Quality” is the absence of errors that 
matter 	to	decision	making		

(i.e.	errors that have a meaningful	impact 
on patient safety or interpretation of results)	



	 	 	 	 	 	 	
 
  	
  	 	 	 	 	 	
 

  	 	 	
  	 	 	 	

 
  	 	 	 	
  	 	 	 	 	 	
  	

	 	 	 	High quality clinical trials 

Avoid errors that matter to decision making 
* Human	subjects	protection	
* appropriate 	information	&	consent	at	each	stage 
* safe administration & monitoring of investigational	products 
* safe	study	procedures	&	investigations	

* Reliability of results 
* Detect true effects (efficacy,	safety) 

* Wider	environment	
* participants in other trials 
* public health (including patients not in trials)	
* physical	environment 
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Reliable	assessment	of	treatment	effects	
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Treatment B 

Treatment A 

1 Recruitment 

2 Randomization with Allocation Concealment 

3 Compliance with allocated treatment 

4 Capture of relevant events in appropriate detail 

5 Analysis by allocated treatment 



	 	 	 	 	 	 	 	

  	
  	 	 	 	 	 	 	 	

	 	 	 	 	 	
	

	 	 	 	 	 	

	
  	 	
  	 	 	 	 	

Impact of errors on the reliability of results 

* Random	Errors 
* affect the precision of estimates (adding “noise” and 

reducing statistical	power),	but will	not introduce bias in 
either	direction 

[Note:	For equivalence assessments,	random errors are 
counter-conservative]	

* Systematic Errors 
* lead towards a particular decision 



	 	 	 	 	 	
	 	 	

 
  	 	 	 	 	 	

  	 	
 
  	 	
  	 	

  	 	
  	 	
  	 	 	
  	 	 	 	 	 	 	 	 	 	 	

	

  	 	 	 	 	 	 	
  	 	 	 	 	 	 	 	 	
  	 	 	 	 	

					 	 	 	 	 	 	 	 	
  	 	 	 	 	 	 	 	 	

Key features for reliable assessment of 
moderate treatment effects 

* Proper 	randomization	
* no foreknowledge of likely treatment allocation 

* Relevant outcomes 
* sufficient	numbers	
* recorded	with appropriate	accuracy 
* adequate timescale 

* Appropriate foll0w-up 
* meaningful	treatment difference 
* minimize post-randomization withdrawals 
* minimize loss to follow-up (e.g.	after 1st event occurs or study treatment stops)	

* Unbiased ascertainment and analysis of study outcomes
* focus on robustness of result,	not precision of data points 
* comparisons with the randomized control	group

(except for assessing big effects on rare events) 
* avoid emphasis on subgroups and on non-randomized “on-treatment” analyses 



	 	 	

   
 

  
  

   
   
   

    

 

  
    

    

	 	 	

Quality by Design (QbD)	

Protocol 
(Plan) 

- assess key risks 
(likelihood, impact) 

- plan mitigation 
- plan evaluation 

Operations 
(Do) 

- organization, training, 
systems and procedures 
tailored to the protocol 

Make improvements 
(Act) 

- re-assess risks 
- make appropriate changes 

to protocol, operations or 
monitoring 

Monitoring 
(Check) 

- measure and evaluate 
performance 

Landray et al	DIJ 	2012 



  	 	
  	 	 	 	
 
  	 	 	 	 	

  	 	
 

  	 	 	 	
 

  	 	
  	 	 	 	 	 	 	 	

  	
  	 	 	 	 	 	 	 	 	

	 	Facilitating recruitment 

* Inclusion criteria 
* relevant to target population 

* at	sufficient	risk 	of	the 	key	outcomes	
* (not the same as participant characterization)	

* Exclusion criteria 
* human	subjects	protection	
* focus on comorbidity,	concomitant medication,	consent 
* avoid 	unnecessary	criteria	

* Uncertainty principle 
* if uncertain whether the treatment is indicated (or contra-indicated),	

randomize	

* Feasible 
* must fit with routine care:	clinicians are busy,	patients are sick 



  	 	 	 	 	

  	
  	 	 	 	 	 	 	
  	 	 	 	 	 	
  	 	 	

  	 	 	
  	 	 	 	 	
 
  	 	 	 	 	 	

	Compliance 

* Clinical	need always overrides research idealism 

* Non-compliance 
* Active group doesn’t receive / stops investigational	device 

* Active group starts other treatment (e.g.	effective comparator)	
* Control	group receives investigational	device 

* Impact on results 
* less difference between randomized groups 
* conservative for 	superiority	assessments	
* counter-conservative for non-inferiority / safety assessments 



	 	 	 	 	

  	 	 	 	 	

 
	 	 	 	 	 	
	 	 	 	 	 	

	

  	 	 	 	 	

Sufficient numbers of relevant events 

* Number of events,	not participants,	is chief 
determinant	of	power	

* Composite	outcomes	that	combine	events	
which may involve different directions of 
effect are less sensitive and generalizable 
(e.g.	total	mortality,	or total	cancer)	

* Treatment effects (hazards & benefits)	may 
emerge	at	different	time	points	
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All-
cause 

More non-vascular: 
Treatment BAD

Direction of effect on all-cause mortality depends 
on proportions of vascular & non-vascular death 
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Avoid undue emphasis on data points 

Reliable RESULT ≠	Accurate	DATA	

Accurate DATA ≠ Reliable RESULT	



of event 

Coranary events 
.on-fatal MIi 

Coronary death 

Any coronary event 

Strokes 
.on-fatal stroke 

Fatal stroke 

Any stroke 

Revascu lari sations 
Coronary 

on-coronary 

Any revascular isation 

ANY MAJOR VASCULAR. EVENT 

Simvastat in allocation 
Simvastatin Placebo 
(n = 10269) (n= 10267) 

357 (3 .5%) 574 (5 .6%) 
87 (5.7%) 707 (6.9%) 

898 (8.7%) 1212 (11.8%) 

366 (3 .6%) 499 (4 .9%) 
96 (0.9%) 119 (1.2%) 

444 (4.3%) 585 (5.7%) 

513 (5 .0%) 725 (7.1%) 
450 (4.4%) 532 (5.2%) 

939 (9.1%) 1205 (11.7%) 

2.033 ( 9.8%) 2 585 (25.2%) 

Risk ratio & 95% Cl 
Simvastat in better Place.bo bet ter 

0.4 0.6 0.8 LO 1.2 1.4 

0 .. 62 (0 .54-0.70) 
0 .82 (0. 74-0.92) 

0.73 (0.67-0.79) 

0 . .72 (0 .6 3- 0 .83) 
0.80 (0.6 1-1.0 5) 

0.7S (0.66-0.85) 

0 . .70 (0.62-0.78) 
0.84 (0. 74-0.95) 

0.76 (0.70- 0.83) 

O. 76 (O. 72 - 0.81) 

HPS:	Effects	of	simvastatin-allocation	on	
ADJUDICATED	major	vascular	events	



	

mvastatin a llocat ion 
Type of event Simvastatin Placebo 

(n = 10269) (n= 10267) 

Coranary events 
.on- fatal M.I 492 (4.8%) 743 (7 .2%) 

Coronary death 547 (5.3%) 687 (6.7%) 

Any coronary event 988 (9.6%) 1350 (13.1%) 

Strokes 
on- fatal stroke 487 (4. 7%) 621 (6.0%) 

Fatal stroke 82 (0.8%) 105 (1.0%) 

Any .stroke 550 (5.4%) 700 (6.8%) 

Revascu arisatlons 
Coronary 487 (4.7%) 667 (6 .5%) 

on- coronary 492 (4.8%) 559 (5 .4%) 

Any revascu larisation 94 3 (9.2%) 1166 (11.4%) 

ANY MAJOR VASCULAR EVENT 2 187 (2 1.3%) 276S (26.9%) 

Risk rat io & 95% Cl 
Simvastat in better Plac.ebo better 

0.4 0 .6 0.8 1.0 1.2 1.4 

0.65 (0.58-0.73) 
0.79 (0.71-0.88) 

0.72 (0.66-0.78) 

0.77 (0 .69-0.87) 
0.78 (0.58- 1.03) 

0.77 (0.69-0.87) 

0. 72 (0 .64- 0.81) 
0.87 (0. 77 - 0.98) 

0 .79 (0.73-0.86) 

0 .77 (0.72 - 0.81) 

HPS:	Effects	of	simvastatin-allocation	on	
UNADJUDICATED	major	vascular	events 



Prolonged	follow-up	of	participants	after	the	MRC/ 
BHF	Heart	Protection	Study 

Main	study	(5	years) 

Extended	follow-up	(6	years) 
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Surgery	for	asymptomatic 	carotid	surgery	
reduces 10-year risk of stroke 

(c) Any type of stroke or perioperative death 
(Female, Age <75) 

% 20 

10 

0 

Gain at 
5 yr: 2.5% (1.9), p > 0.1; NS 

10 yr: 5.8% (2.9), p = 0.05 

8.4% 

5.9% 

16.0% 

Deferred 

Immediate 

10.2% 

0 5 10 Years 
Perioperative + other events 

Years 0-4 Years 5+ 
16 + 7 0 + 9 Immediate 
4 + 28 1 + 17 Deferred 

BUT:	Stenting might be better:	
no incision,	quick discharge,	no cranial	nerve damage 



	

	 	 	 	 	
	 	 	 	 	

	 	 	
	

	
	

	
	

	
	

	
	 	

	
	

Carotid surgery or carotid stenting?	
- wide variation in current practice 

North	America	 ~50%	stenting >100,000 pa 
(95% asymptomatic)	

Europe ~40%	stenting 
>100,000 pa 
(60% asymptomatic)	

United 	Kingdom	 ~10%	stenting 

17 



Memorandum of intent to collaborate in ACST-2, 
incorporating the statement of local ethical approval for ACST-2 

edural 
tudy"). 

Study 
from 

Date Signed: ________ _ 

Signature on behalf of the 1nst1tute1hosp1tal: ________ _ 

Name (please PRIN~ ---------

Date Signed: ________ _ 

Large	streamlined	study	



	
	

	
	

	
	

	

\( Asymptomatic Carotid Surgery Trial 11 
~ ACST-2 PROTOCOL SUMMARY I 

ELIGIBILITY 
• Asymptomatic carotid stenosis (with no symptoms from it 

in the past 6 months and no previous procedure done on it) 

• Any medical treatment (eg, statin, aspirin etc) already started; 

LIGIBILITY 
• 
• 
• 
• 

tomati ar ti st n sis vith n 
ast m nths an no r .~ 

mpt ms fr m it 
ur d n n it 

. I t~ atm nt n ith 
arotid art r st 

ther an i ram h vs E an 
nti I ly uncertain , h th r 

s n d finit ti n/contrain i ati 

• A collaborator w hose track record is approved does the procedure, 
using their normal CEA/CAS techniques (& approved materials) 

• Before discharge, schedule 1-month follow-up for 
- duplex ultrasound (to check carotid patency) 
- examinatlon by neurologist/stroke physician 

(to assess & describe any perloperatlve stroke or Ml) 

• Complete 1-month post-procedural form (stroke, Ml or death); routine 
annual follow-up is then by a letter to the patient from the central ACST office 

Randomisation: telephone +44 (0) 18 65 76 56 15 
Website: www.acst.org.uk 

Reasons for no t ran:tomising are specified not by the protocol but by the responsible doctor, and might include 
- eithM' only a small likelihood of benefit - or a high risk of adverse events from CEA or frcm CAS 

• Very low risk of stroke (e.g . very mina- stenosi s) • Access dificult either f or CEA or for CAS 
• Some majo r life-threatening disease (e.g . advanced cancer? • Unfit for surgery (e.g . severe heart failure) 

ACID/IIN/407 

Maximise	recruitment	by	
minimising	collaborator’s	
workload	

6	page	protocol	

Large	streamlined	study	

Designed 	to	fit	in	with	routine 
clinical	care	



	
	

	 	
	
	

	
	

Appendix 2 - Randomisation form (3-page fold-out; open once to see 
random1sat1on form and envelopes, open again to see 1-month follow-up form) 

ACST-2 RANDOMISATION FORM: complete top half (PART 1), then phone 
randomisation service +44 (0) 18 6S 76 56 15 & provide the infonnation in Part 1 

v.hch a,unuy a,e rou ,n7 

] ACST-2 mde for your ho,plt.ll otu,.,.,...,_g,, hai,pr.,j ,..,,,., &au,t,y.ndyrur mdo be pu,ck<l 

T / : J L Date of bnh (dayllnooth.'fe,ar) 

Sex =male, F=female) 

Name of randomi,,ng doctor Pill 

Faml)I namels) of patient lPRIN 

Mam 9""f1 name(sl of pat,ent 'PRINT) 

Conoent 51gnedl (,e, roment form alNacly s,gned, with CDlltac:t deta., on 
Y= YES, N= NO MUST be YES 

Ang,ogram O 7 ( e. anatomocally SUr1.lble b)' CTA. MRA ot other angrogram both for CEA and lot CAS) 
Y = YES, N = NO MUST be YES 

S.de 7 11..Jterahty of artery lot randollllSata\ l = Left. = Right) 

, Doppler 'Iii stenos,s7 (% stenosis on tlus sKle, by duplex doppler) 

Echoluant7 (Plaque >25% echolucent. YIN or x = not known) 

Contra~ateral stenos,s? (%, by duplex dopplerJ 

Afl (Known atnal flb<rlla~on. Y/Nl 

D.abeue? (On drug or 111suhn therapy for diabetes, YIN) 

Systol rc l (Sysliolrc blood i:,ew.,n,. mmHg) 

Or.moire 1 IDrastoic blood pressure, rm,Hg1 

At the end of the phone call write down - - - - - 6-d1g1t patient ID number 

(from phone servrce) and procedure allocated by randomrsatron - (CEA or CAS) 

,_-. Plan for the allocated procedure (CEA/CAS) to be done soon 

PART 2: Clrmcal data (not ;asked by telephone; c;an be completed• lrttle later} 

Left Right Data on both left and right carotid territories 

Infarct on CT scan 11 the callllld lffllllllY l Y/N/X 

Infarct on MRI scan m the carotld terntay? Y/N/X J X = not done 

E\er SJ/fflplana~< 1n the carotid temtay? 0 = ""'""· 1 = A fugax ~ 2= TIA. 3 =S1roke 
Other dlnlcal data 

CN)l (l)efrnlle histcry ol coronary artery dr..ase, 'l 

Renal rnpa,rment? (Y 

On antrplatele( therapy l (YA-II 

On antJ-CD,Jg.Jant ther.ip/1 ('l 

On antrhypertenwe therapy) (YIN 

• On lrptd-lowenrg theraf'll 1 (Y 

I 
I 

Total choleS1ffill } 
(mmoK. o one decimal place eg. 5 OJ or rJl!>'dl leg, 200). X = not ;,,al-) 

HDL cholestellll 

When completed, please keep copy in hospital notes nd fax/ post original to 
ACST Office, Dept CV Science, St George's University of London, SW17 ORE, GB 

(fax +44 (0) 20 87 25 37 82) 

Randomisation		

Single	page	form	

Via	Web	/	24hr Freefone 

Part	1	required for minimisation	

Limited	baseline	data	sought			



 	

 

 
	

 
 
  	
  	
  	
 
 

	

3 - 1-month pos -pr c~dur for 

ACST 2 1-MOMTH POS'U'ltOCIDURE FORM:~ about 1 ,-,lltl aftar CEAICAS 

"" (1J llau •t CllA 

, ( 1 -

■ P o 1t proc:•--• 11atu1 

C 0th•, pcr0<e4ur•• 40,,. unc• rantlo,.., 11.-t t0n 

J t,J 

J j 

t ur1•·t11Atu1 1,e.-,.:~.111·•,..d•ad1C .. t•:1te n t lu•1•1n •••••• 

1-month	Follow-up	

• Single	page	form	

• 	Procedural	details	

• 	Post-procedure	status	

• 	Residual	stenosis	
• 	Cranial	nerve	damage	
• MI⃰ 
• 	Stroke⃰ 
• Death⃰  (⃰ further details provided) 
• BP	
• 	Adjunctive	medical	therapy	

No	more	work	for	collaborators	



	
	

	
	 		
					 	

	
					 	 	
	 	

	
					 	

study of st,oke prevention procedures 
(Annual questionnaire; please complete BOTH pages) 

t C □ 
We hope you have bee,, well Since leav , ,.g hosp1t•I atte, the ned artery p,ocedure 
(CEA,CAS ) you h.ad when you l1rst joined the study, but rl "ol then ple•se tell us 

1 SeAc• you were last cont.i<t•d ■■ ■■ ■■. h.awa vou h.ad .a sttok•., 

2 If you h.ave h.ad .a strot.e how .ue you now' (T1d1 ONE bo• I 

3 Sine• you, hnt CEA,CAS h.a\le you h.ad .any furtha, ne<k .artery procedure-,., 

YES 

4 WhlCh med ,ullotu do you take re9ul.a, ly' 

] 

Annual	Follow-up	by	
postal	questionnaire	

Completed	by	patient	or	
alternative	contact	

Questions:		 Stroke?	

Severity?	

Any	carotid	
procedures?	

Medications	



	 	 	 	 	 	 	 	
	 	 	 	 	

	
	 	 	 	 	 	 	 	 	
	 	 	 	 	
	 	 	 		

	 	 	 	

	 	 	 	 	 	 	 	 	
	 	 	 	 	 	 	 	

Efficient use of resources 

ACST-1 and ACST-2 cost one-tenth of the corresponding North 
American trials,	but recruited double the number of patients 

ACAS –	US $24m ACST-1 –	£1.2m 

(1700 patients) (3100 patients)	

CREST-1 –	US $80m ACST-2 –~£4m by 2019 
(2500 patients, (3000-4000 patients)	
half asymptomatic) 



	 	 	 	
	

	 				 	 	 	 	 	
	 		 	 	 	

	 	 				 	 	 	
	 				 	 	 	 	 	 	 	

	 				 	

Distal	Radius Acute Fracture Fixation Trial	
(ISRCTN 31379280)	

Inclusion criterion: Dorsally displaced fracture of distal	radius 
Randomized intervention:	 Percutaneous fixation with Kirschner 	wires		

vs.	Volar locking plate 
Primary outcome:	 Patient Related Wrist Evaluation at one year 
Recruitment: Target:	390.	Achieved:	461 



  	 	 	 	 	 	
  	 	 	 	 	 	 	 	
  	 	 	 	 	 	 	
  	 	 	 	
  	 	 	 	 	 	 	 	 	 	

	 	 	

  	 	 	 	 	 	
  	

  	 	 	 	 	 	
  	 	 	 	 	 	
  	 	 	 	 	 	

	 	 	What’s the patient perspective?	

* What do the 2 alternative interventions involve?	
* is there really uncertainty about how to treat this?	
* how quickly will	I be able to work (type,	drive,	fly)?	
* what about long-term function (e.g.	piano,	cello,	arthritis)	
* if I am randomized to one intervention,	will	I regret that I 

didn’t get the other?	

* How much effort will	this be for me?	
* e.g.	visits,	forms,	X-rays 

* Is the trial	likely to provide a useful	answer?	
* is it focussing on an important outcome?	
* is it sufficiently large?	how is recruitment going?	



	

  	 	 	 	 	
	 	 	 	 	 	

  	 	 	 	 	 	 	
  	 	 	 	 	 	
  	 	 	 	 	 	
  	
 
 

  	 	 	 	 	
  	 	 	 	 	 	
	

Summary 

* Objective:	Improve the availability of reliable
information on for important healthcare decisions 

* Design quality in to the trial	protocol	and procedures 
* Identify and address risks as trial	progresses 
* Focus efforts to enhance quality (including monitoring):	
* Appropriate	to 	the	setting 
* Proportionate 	to	the 	risks	
* Foster	improvement	

* Be open about quality assurance 
* Share management plans and issues identified 
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