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Stratified medicines

Broadly,

» tailoring of therapeutic decisions for specific groups of individuals

e identification of predictors of treatment response



What are the factors motivating stratified medicines research?

Wider range of medical interventions and new interventions are expensive
o The UK drugs spend is £11 billion - Office of Fair Trading 2007

More people exposed to interventions
o Ageing population (more chronic disease, more people with
several chronic diseases)
o Emphasis on prevention
Ensure limited healthcare resources used optimally

Medicines have substantial potential to do harm
o 5% of all hospital admissions
o steady state bed occupancy equivalent to seven 800 bed hospitals
projected annual cost £466m
o 5700 deaths per annum

Pirmohamed et al BM] 2004
Maximise benefit - Minimise harm (patient safety and patient choice)

Concept of personalised/stratified medicines (tailored treatments)
has captured the zeitgeist
Clinicians treat individuals not groups



How might stratification modify management?

eTreatment or no treatment
eTreatment option lor treatment option 2
eEarly treatment or delayed treatment

eMore intensive or less intensive treatment

Choice, timing or intensity of treatment



When might stratification be most important?

The intervention is expensive
The intervention is associated with a substantial risk of harm

The intervention requires a particular skill or expertise (cannot be offered
in every case)

Evidence for “responders” and “non-responders”

A rational means of targeting interventions



“Non-responders”

“If patients vary randomly in their response to a drug rather than some patients never
responding, searches for a genetic basis for non-response are futile”

- Senn BM]J 2004; 329: 966-8

Based on a single drug challenge, a 70% observed response rate could be
explained by:

30% of individuals always being non-responders

100% of people being responders but only 70% of the time



Measurement of the stratifier (response biomarker)

e(Genetic variant
eBlood marker
eTissue expression marker

e(Clinical score

Measurement error and misclassification
Biological variability

Dichotomisation of a continuous predictor variable



Measuring the outcome

ePre-specified
(Clinically relevant

eExamined with adequate power (treatment x predictor interaction)
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Number of studles

Predominance of reviews Small sample size
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M Drug target
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H Drug handling
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M Adverse effect

i Both

Mainly of Europeans
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Mainly of intended rather
than adverse effects




Effect of CYP2C19 genotype on clopidogrel response



Clopidogrel response

CYP 2C19
*1/*17 - fast metabolisers

Clopidogrel Active agent

A
A

CYP 2C19
*2/3/4/5/6/7/8 - poor metabolisers



FDA guidance
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FDA Drug Safety Communication: Reduced effectiveness of
T T Plavix (clopidogrel) in patients who are poor metabolizers

Information for Patients and
bl of the drug
Index to Drug-Specific Safety Announcement

Information Additional Information for Patients

Approved Risk Evaluation and Additional Information for Healthcare Professionals
Mitigation Strategies (REMS) Data Summary

Postmarketing Safety Evaluation
of Mew Molecular Entities: Final

Repart Safety Announcement

: [03-12-2010] The U.S. Food and Drug Administration (FDA) has added a Boxed Warning to the
Drug Safety Information for - . . . . . .
: label for Plavix, the anti-blood clotting medication. The Boxed Warning is about patients who do
Healthcare Professionals . . . " - N .
not effectively metabolize the drug (i.e. "poor metabolizers") and therefore may not receive the

full benefits of the drug.

The Boxed Warning in the drug label will include information to:

« Warn about reduced effectiveness in patients who are poor metabolizers of Plavix. Poor
metabolizers do not effectively convert Plavix to its active form in the body.
Inform healthcare professionals that tests are available to identify genetic differences in
CYP2C19 function.

Advise healthcare professionals to consider use of other anti-platelet medications or
alternative dosing strategies for Plavix in patients identified as poor metabolizers.




Association between loss of function polymorphisms of CYP2C19 and major adverse
cardiovascular events (MACE) or stent thrombosis in patients with coronary artery disease
taking clopidogrel treatment.

No with events/No in group

Study Carriers  Non-carriers Odds ratio Weight 0dds ratio Cumulative odds Cumulative odds
(95% CI) (‘3‘5 (95% C) ratio (95% CI) ratio (95% CI)

Major adverse cardiovascular events (MACE)
Trenk 2006° 5/245 19/552 ——ir— 0.58 (0.22 to 1.58) — 0.58 (0.22 to 1.58)
Malek 2008°% 1/21 5/84 : 0.79 (0.09 to 7.15) - 0.62 (0.25 t0 1.53)
Mega 2009* 46/395 83/1064 —I— 1.56 (1.06 to 2.28) — 1.09 (0.53 to 2.23}
Simon 2009%° 76/635 218/1573 —|1 0.85 (0.64 t0 1.12) -— 1.00 (0.63 to 1.61}
Collet 2009%¢ 12/73 7/186 P 5.03 (1.89 to 13.36) T-— 1.29 (0.71 to 2.35}
Sibbing 2009 527680 121/1805 —_— 1.15 (0.82 to 1.62) e 1.24 (0.81 to 1.88}
Giusti 2009%® 10/247 8/525 2.73 (1.06 to 7.00) --— 1.35 (0.90 to 2.04)
Tiroch 201077 14/248 68/680 —a 0.54 (0.30 to 0.98) 4-— 1.19 (0.80 to 1.77}
wallentin 2010"®  149/1388  332/3516 -|'- 1.15 (0.94 to 1.41) . 1.16 (0.86 to 1.57)
Pare 2010'¢ 52/650 178/1880 —-1 0.83 (0.60 to 1.15) -— 1.11 (0.85 to 1.44)
Sawada 20107 2/42 2/58 : 1.40 (0.19 to 10.36) +- 1.11 (0.86 to 1.43)
Bouman 2010b%° 81/678 135/1304 ; 13 1.17 (0.88to 1.57) A 1.11 (0.89 to 1.39}

Total 500/5302 1176/13 227 t 100 1.11 (0.89 to 1.39) —

Test for heterogeneity: Q=30.1, =0.075, df=11,
P=0.002, 1’=63.4% (95% C|, 31.9 to 80.3%)

Test for overall effect: z=0.92, P=0.36

Stent thrombosis
Mega 2009 9/375 8/1014 ——=—— 8§ 3.09(1.18108.07) ——=—— 3.09(1.18 to 8.07}
Collet 2009% 8/61 4/162 -—-—-— 5  5.96(1.72 to 20.60) —-— 3.95 (1.85 to 8.45)
Sibbing 2009°’ 10/680 7/1805 —-—-—-» 8 3.83(1.451010.11) P 3.91(2.15t0 7.11}
Glusti 2009 6/247 5/525 ————=——— 5  2.59(0.78t08.57) - 3.60 (2.11 to 6.14)
Tiroch 20107 3/248 7/680 e 4 1.18(0.30t0 4.59) P 3.10 (1.88 to 5.10)
Wallentin 2010 21/934 35/2300 ﬂ—m— 17 1.49(0.86 to 2.57) —— 2.42 (1.51 to 3.88)
Harmze 20107 70/193 106/403 —E- 24 1.59(1.10t0 2.30) + 2.09 (1.45 to 3.00}
Bouman 20102’  15/2394 26/5325 ——-—-— 14 1.29(0.68 t0 2.43) + 1.91 (1.39 to 2.63}
Bouman 201067 16/678  28/1304 — 15 1.10(0.59 to 2.05) —— 1.77 (1.31 to 2.40)

Total 158/5810 226/13 518 . 100 1.77 (1.31to 2.40) -

Test for heterogeneity: Q=11.8, 12=0.063, df=8, 01 02 05 1 2 5 10 01 0.2 05 1 5 5 10
P=0.16, 1’=32.3% (95% Cl, 0.0 10 68.8%)

Test for overall effect: z=3.71, P<0.001

Bauer T et al. BMJ 2011;343:bmj.d4588 H \ 1
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Conclusions

Biomarkers of treatment response offer potential for more cost-
effective and safe use of medical interventions

The design, analysis and reporting of outcomes of studies of
treatment response require careful consideration

The failure to carefully consider these issues may lead to delay
the clinical development of valuable biomarkers of treatment
response or to premature adoption of poorly validated tests.



