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Do we really need RCTs?

Parachute use to prevent death and major trauma related
to gravitational challenge: systematic review of

randomised controlled trials
Gordon CS Smith, il P Pel
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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?

e 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 arm!

— The background disease is important — relapsing/remitting diseases would be
inappropriate, as are time-to-event endpoints
— The endpoint must also be “hard/objective”

o May be we mean: “As little arbitrary and as much consistently measureable as
possible” ?

1Food and Drug Administration (2007). Guidance for industry — Clinical trials endpoints for the approval of cancer
drugs and biologics
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Do we really need RCTs?

e 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 arm!

— The background disease is important — relapsing/remitting diseases would be

inappropriate, as are time-to-event endpoints
— The endpoint must also be “hard/objective”

o May be we mean: “As little arbitrary and as much consistently measureable as
possible” ?

e 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
2Rawlins, M. (2012). OHE Annual Lecture 2012.

G Baio (UCL) Single Arm Studies in Regulatory Process



Uncontrolled studies — some examples &

e ‘Rate Ratio’ (RR) criterion®
— Treated and untreated observations from the same pool + RR very large (eg
exceeding 10)
amount of time with the condition

- RR= - - .
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")

3Glasziou P et al. (2007). BMJ, 334(7589) 349-351



Uncontrolled studies — some examples

e ‘Rate Ratio’ (RR) criterion®
— Treated and untreated observations from the same pool + RR very large (eg
exceeding 10)

amount of time with the condition

- RR= - - .
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”)

e Historical controls
5

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
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?... &

e But how many drugs obtaining market authorisation based on single arm
trials are there?°
— Newly approved indications
— FDA vs EMeA (January 1999 to May 2014)

6 Hatswell AJ et al. (2016) BMJ Open 2016;6:e011666
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What are we talking about, then?...

e But how many drugs obtaining market authorisation based on single arm
trials are there?®

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

EMA Approvals:
1January 1999 - 8 May 2014
Total =795

FDA Approvals:
1January 1999 - 8 May 2014
Total =774

Identification

( \ Approvals excluded (379):

Approvals excluded (371): 150 generics

H
3
£
T
k-l

268 generics 17 biosimilars
3 ixed dose combinations 35 fixed dose combinations
9 duplicate lstings 48 Vaccines
24 maghne/ dgnosic z 51 duplicate listings
) technologies H 15 imaging / diagnostic
403 approvals included® Pl anlf ] 415 approvals included* po.s4 a/mgigs
1 medical device = 33 blood or recombinant blood
17 changesin products
change in i 16 antimicrobials*
4 products with 1 medical device
information available 14 products with no SPC.

\ ) \ j available

—

8 5
H H
£ 2
3 64 Indications for 54 drugs 3 44 indications for 35 drugs

o3 approved on the basis of 28 approved on the basis of
§ uncontrolled study data H uncontrolled study data
s s

~—— ~——

2 2

* Each approval may contain more than one indication

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

e 44 comparable applications made to both agencies

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

e Companies submitted to the FDA first

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

e Companies submitted to the FDA first

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

e 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 &

Zinc- e ——
Sodium Phenylbutyrate - - —_—
Anagrelide - —
Paclitaxel T e
Busulfan+ —

Temozolomide - —
Bexarotene - -
Alemtuzumab -
Nitisinone -
Arsenic Trioxide -
Imatinib Mesylate -

Imatinib Mesylate - —

Cetuximab - ————
Bortezomib ~ —
Clofarabine - e —

Nelarabine - T .

Alglucosidase Alfa- —_—
Imatinib Mesylate - —
Imatinib Mesylate - .
Dasatinib~ —_—
Dasatinib~ —_—
Imatinib Mesylate - -
Hydroxocobalamin - e
Nilotinib Hydrochloride Monohydrate - —
Ofatumumab ~ —_—
Carglumic Acid - [ A——
Brentuximab Vedotin -
Brentuximab Vedotin -
Vismodegib -

Bosutinib - —

Generic drug name

Pasireotide Diaspartate -

Lomitapide Mesylate -
Ponatinib Hydrochloride -
Ponatinib Hydrochloride -

Jan4  Jan96  Jan‘98  Jan‘00 _ Jan‘02  Jan04  Jan06  Jan‘08  Jan’10  Jan12  Jan-14
Regulatorary review period

Regulatory agency = Food and Drug Administration == European Medicines Agency
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Comments

e 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”
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e 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”

e 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

G Baio (UCL) Single Arm Studies in Regulatory Process



Comments

e 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”

e 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

e Companies submit to FDA first
— Bigger market? Bigger/more responsive staff??
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Where do we go next?

e Market authorisation vs reimbursement
— Particularly in European health care settings
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Where do we go next?

e Market authorisation vs reimbursement
— Particularly in European health care settings
e Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling
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Where do we go next?

e Market authorisation vs reimbursement
— Particularly in European health care settings
e Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling
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Where do we go next?

e Market authorisation vs reimbursement
— Particularly in European health care settings
e Particularly for cancer drugs (around 40% of NICE appraisals!), need for
extrapolation and modelling
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Thank you!
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