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Outline of presentation

1 Single-arm/uncontrolled trials

– Do we really need RCTs?
– Some examples

2 Single-arm trials in the regulatory context

– FDA vs EMeA

3 Conclusions
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Do we really need RCTs?

Smith, G. C. S. and Pell, J. P. (2003). BMJ, 327(7429), 1459-1461. doi: 10.1136/bmj.327.7429.1459.
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Do we really need RCTs?

• Uncontrolled studies are acceptable where change in a condition can clearly
be attributable to the therapy, placebo response is minimal, prognosis bleak,
and there is no acceptable control arm1

– The background disease is important — relapsing/remitting diseases would be
inappropriate, as are time-to-event endpoints

– The endpoint must also be “hard/objective”
• May be we mean: “As little arbitrary and as much consistently measureable as

possible”?

• Just because we don’t have an RCT, doesn’t mean we are any less sure of
what we know

– Chromosome 21 and Down’s syndrome
– Aspirin in Reye’s syndrome
– Laser therapy for “Port Wine” birthmarks
– Imatinib in Chronic Myeloid Leukaemia
– ...

1Food and Drug Administration (2007). Guidance for industry — Clinical trials endpoints for the approval of cancer
drugs and biologics
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2Rawlins, M. (2012). OHE Annual Lecture 2012.
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Uncontrolled studies — some examples

• ‘Rate Ratio’ (RR) criterion3

– Treated and untreated observations from the same pool + RR very large (eg
exceeding 10)

– RR =
amount of time with the condition

amount of time for the intervention to take effect

– Example: 10 years with a birthmark, 3 months lazer therapy to remove it, so
RR = 10/0.25 = 40 (⇒ “overwhelming evidence”)

• Historical controls

– Relatively large statistical literature
– Use data for comparators (most likely placebo) from past studies
– Exchangeability + discounting of evidence
– Suitable modelling necessary (eg “Robust meta-analytic approach”)

3Glasziou P et al. (2007). BMJ, 334(7589) 349-351
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3Glasziou P et al. (2007). BMJ, 334(7589) 349-351
4Pocock SJ. (1976). Journal of Chronic Disease; 29:175-88
5Schmidli H et al. (2014). Biometrics, 70: 1023-1032
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What are we talking about, then?...

• But how many drugs obtaining market authorisation based on single arm
trials are there?6

– Newly approved indications
– FDA vs EMeA (January 1999 to May 2014)

6Hatswell AJ et al. (2016) BMJ Open 2016;6:e011666
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Comparison of FDA and EMeA approval times

• 44 comparable applications made to both agencies

– FDA: approved 43, rejected 1
– EMeA: approved 35, rejected 9
– Most of the applications in oncology

• Companies submitted to the FDA first

– 28/34 submitted first to the FDA
– Mean delay to EMA submission: 7.4 months

• The FDA reviewed products faster

– FDA: 8.7 months vs EMeA: 15.5 months — a difference of 6.8 months
– FDA reviewed 31/34 products faster

• These findings are in line with the literature
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Comparison of FDA and EMeA approval times
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Comments

• FDA may be more “risk-averse”?

– Higher approval rates based on uncontrolled studies
– Differences in pharmaceutical markets and regulatory context (pressure from

advertisement, private insurance, ...)
– Risk vs “unmet medical need”

• Difference in timing of approval despite use of the same evidence

– FDA extensive use of “accelerated approvals” (results based on a surrogate
end point, with confirmatory RCTs conducted subsequently)

– EMeA less frequently use the equivalent process of “conditional approval”
– Main consequence: patients in Europe (including the UK!) must wait longer

for innovative treatments

• Companies submit to FDA first

– Bigger market? Bigger/more responsive staff??
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Where do we go next?

• Market authorisation vs reimbursement
– Particularly in European health care settings

• Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling

G Baio (UCL) Single Arm Studies in Regulatory Process UCL ICTM, 19 May 2017 10 / 11



Where do we go next?

• Market authorisation vs reimbursement
– Particularly in European health care settings

• Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling

●

time

S
ur

vi
va

l

as.factor(arm)=0
as.factor(arm)=1

0 10 20 30 40

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

G Baio (UCL) Single Arm Studies in Regulatory Process UCL ICTM, 19 May 2017 10 / 11



Where do we go next?

• Market authorisation vs reimbursement
– Particularly in European health care settings

• Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling

●

time

S
ur

vi
va

l

as.factor(arm)=0
as.factor(arm)=1

0 10 20 30 40

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0 Kaplan Meier

Weibull

● ●
8.33

11.54

G Baio (UCL) Single Arm Studies in Regulatory Process UCL ICTM, 19 May 2017 10 / 11



Where do we go next?

• Market authorisation vs reimbursement
– Particularly in European health care settings

• Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling

●

time

S
ur

vi
va

l

as.factor(arm)=0
as.factor(arm)=1

0 10 20 30 40

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0 Kaplan Meier

Weibull

9.09
10.34

G Baio (UCL) Single Arm Studies in Regulatory Process UCL ICTM, 19 May 2017 10 / 11



Where do we go next?

• Market authorisation vs reimbursement
– Particularly in European health care settings

• Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling

time

S
ur

vi
va

l

0.0 5.0 10.0 15.0 20.0 25.0 30.0 35.0 40.0 45.0 50.0 55.0 60.0 65.0 70.0

0.
0

0.
2

0.
4

0.
6

0.
8

1.
0

189 156 120 68 25 7 5 3 Control

178 158 132 95 48 28 8 4 1 Active

Control
Active

Kaplan Meier
Weibull
Exponential
Gamma
log−Normal
log−Logistic
Generalised Gamma

G Baio (UCL) Single Arm Studies in Regulatory Process UCL ICTM, 19 May 2017 10 / 11



Thank you!
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