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Learning objectives:

To estimate the impact of To be sensitized to the importance
strategies developed by the of considering a societal
pharmaceutical industry to perspective when economic
prolong the life of their choices have to be done

successful products R S———
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Chiral drugs

~ Same chemical structure

Different 3dimentonal arrangements

| The Nobel Prize in Chemistry 2001
B wiliam s. Knowles,
Ryoji Noyori,

K. Barry Sharpless

Somogyi A. BF, Foster D (2004) Inside the isomers: the tale of chiral switches. Australian
Prescriber 27: 47-49

Agranat 1, Caner H, Caldwell J (2002) Putting chirality to work: the strategy of chiral switches. Nat
Rev Drug Discov 1: 753-768
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Potential Health benefits

Different pharmacodynamic and pharmacokinetic properties
- Improved safety margin through increased receptor selectivity 2
- Reduce side effets? => more appropriate dosing frequency?
- alonger or shorter duration of actfion?
- decreased inter-individual variability2

- decreased potential for drug-drug interactions?

Somogyi A. BF, Foster D (2004) Inside the isomers: the tale of
chiral switches. Australian Prescriber 27: 47-49
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Clinical Evidence

Rare clinicial study facing “head to Head" or

40mg esomeprazole compared to 20 mg d’'omeprazole
Lind, T., et al. Aiment Pharmacol Ther, 2000. 14(7): p. 861-7.

Somogyi A. BF, Foster D (2004) Inside the isomers: the tale of chiral switches. Australian Prescriber 27: 47-49
“Need to be provided ... that chiral switches have advantages for the
prescriber and the consumer”

Hughes DA, Ferner RE New drugs for old: disinvestment and NICE. Bmj 340: c572
“any resulting improvement in health outcome, is often lacking”

Svensson §, Mansfield PR (2004) Escitalopram: superior to citalopram or a chiral chimera? Psychother
Psychosom 73: 10-16.

“Methodological flaws in the frials... superiority for escitalopram over
citalopram are unwarranted”

Agranat |, Caner H, Caldwell J (2002) Putfing chirality to work: the strategy of chiral switches. Nat Rev Drug
Discov 1: 753-768

“ The chiral switch is a usufull option for the owners of existing racemate
to achieve line extensions, especially if the switch can be marketed
immediately before expiry of patent on the racemate”

. 7
. . & e,
EAHP, Barcelona March 2014 : . sy

Evergreening strategies

3 categories of drugs marketed

at the same time
at different prices
by the same pharmaceutical company (1 & 2)

1) the initially patented drug

2) the follow-on drug: slightly modified drugs of
already approved drugs

3) the generic version of the brand drug
. Ny . & G
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Evergreening strategies

Combination formulations
alendronic acid combined with colecalciferol - alendronic acid alone
simvastatin combined with ezetimibe - simvastatin alone

Structural analogues
pregabalin for gabapentin

Active metabolic
desloratadine for loratadine

Slow-release forms
zolpidem extended release

Single enantiomer
omeprazole — esomeprazole; citalopram — escitalopram
cetirizine — levocetirizine

i
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Patents: eligibility criteria

“non obvious”
— Base compound or active ingredient

— Related chemical structure and compositions or
formulations

* prodrug
+ polymorph

— Manufacturing methods and processes

— Method of treatment
* New use
* Other deseases

A. T, Kesselheim et al.Health Aff (Millwood)

HiGe ®
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Patents: eligibility criteria

Ritonavir et lopinavir/ritonavir
— 108 additional patents -> 2028

R L

Peteet categorios Remseardr  Lopbssts  Loginawin/ritanavir  with sther compasnds Total
Tt ’ , . » 210
Bese Lonmpound of 2T ey ]

ERLATED ne on rosmuLanoes (ss)

4
Froonue

MAMURACTURING METHOOS &ND PRCCERERS [na)

METHODS OF TARATMENT OF MV (W8 ECTION AMD CTves ooeases (1)
ot methed of trestmend o sarindstsbion fzr MY {
ot for 1Y of cther chusge 3 |
GONER AL PATENTE (28]

A. T Kesselheim et al. Health Aff 2013
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Price of innovation

@ Estimated drug cost:

- $802 million in 2000 par molécule

o EEEEEEE - 31,318 milion in 2005 biologiques

Ut & wvwe
Bl e
LT B T
Patent last 20 years
Podwwn ol Maa) e N U 1o wilonn
el
DiMasi, J. A., Hansen, R. W. & Grabowski, H. G. The price of innovation: new estimates of drug
development costs. J. Health Econ. 22, 151-185 (2003).
Lammm 01 toas
DiMasi, J. A., H. G. The cost of R&D. Manage. Decis. Econ. 28,
. 469-479 (2007).
Interpharma, Le marché du médicament en Suisse. (2007)
2008
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Life cycle management

Palt@es doi oI Eeres DI Noare 10 do 4 043 EOCIT! G0l Qrbiaiel 0N 84 e UICIet Ndaa

oratoires pharmaceutiques face a larrivée des

Institut de recherche et documentation r
Hillr m
.

C. Sermet, Les lal
ets?, in
économie de santé. 2004, 84.
[y
Ef -:.-...-..“-.-
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Grandfils, N., V. Paris, and C. Sermet, b
1 génériques: quelles stratégies pm&els effets?, i
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Objectives:
1) Drug company invent a new drug
a patent ( 20 years)

monopoly
make profit

i

2) After 20 years
generic companies

prices competition
3) Patent and market slightly modified drugs

hypothesis: maximise their profit
& HUGY B
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Squeezing the balloon

Pressure applied in one area pushes the air into another
area of less resistance

Generics
incoming the
market

Financial reduction expected from the generics would
not be as effective in reality

15

LNEAS.
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Setting & methods
- The database of Swiss pharmacist’s organisation OFAC
Administrative intermediary for 92% of affiliated
pharmacies
Couvers 80% of the insureds population
- Study period: 2000 to 2008
- Simulation techniques
16
LLHEL S
EAHP, Barcelona March 2014 EFGL
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Costs: 3 categories of drugs

[ [ Evro (millions) (95% C1) 25

total 173.208 (173.171 - 173.246)
Brand 103.744 (103.713 - 103.775)
Follow-on 41.835 (41.817 - 41.854)
Generic 27.629 (27.619 - 27.640)

Costs

20

=
[}

omeprazole - esomeprazole
total

citalopram - escitalopram
=== generic

in millions of euros
=
o

simvastatin - simvastatin and ezetimibe
brand

alendronic acid - alendronic and
colecalciferol
zolpidem - zolpidem CR 5

= evergreening

loratidine - desloratidine

gabapentin - pregabalin

cetirizine - levocetirizine 0 T T T T T r )

2000
2001
2002
2003
2004
2005
2006
2007
2008

17
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Swiss regulations

]
25 4
Costs
20
2001: Pharmacists ->
generic substitution 15
g total
2006: a 20% patient E1o === geneic
= brand
Co_poymenT — gV/EIreening
5
0
18
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Extra Costs

3 scenarios
Assume the replacement with the corresponding generic
equivalent when available for prescriptions of
- Scenario 1: All follow-on drugs (no evergreening
strategies)

- Scenario 2: All brand drugs (no brands drugs)

- Scenario 3: All brand & follow-on drugs

19
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Extra Costs

Extracosts

~

] Euro (millions) [CI95%] g | o evereening
no brand
No evergreening 14 546 [14-495;14-597] wg o evergreening. o
£ rand '
No brand 15816 [15765;15867] 54
Ss3
No evergreening, 30 362 [30:313;30411] E,
no brand -
1
0 70 ‘ ~ o o < wn © ~ fee]
S § 88885 8 8 8§
20
G
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Extra Costs

]
Scenario 1 (no evergreening) Scenario 2 (no original) Scenario 3 (no evergreening, no
original)
Euro [C195%] % of Euro [C195%] % of | Euro (millions) [C195%] % of
(millions) total (millions) total total
omeprazole - 5-262 [5-225;5-299] | 36:2% 7294 [7-259;7-329] | 46-1% 12-556 [12:521;12:591] | 41-4%
esomeprazole
citalopram - escitalopram 4-873 [4-851;4-895] | 33-5% 4795 [4-773;4-817] | 30-3% 9:668 [9-548;9:688] | 31-8%
simvastatin - simvastatin 2:636 [2:620;2-652] | 18:1% 2697 [2-679;2-715] | 17-1% 5333 [5-317;5:349] | 17-6%
and ezetimibe
alendronic acid - 203 [189;217] 1-4% 199 [185;213] 1-3% 402 [388;416] 1-3%
alendronic and
colecalciferol
Zzolpidem - zolpidem CR 64 [58;70] 0-4% 418 [412;424] 2:6% 482 [476,488] 1:6%
loratidine - desloratidine 371 [367;375] 2:6% 43 [37;49] 0-3% 414 [410;418] 1-4%
gabapentin - pregabalin 630 [612;648] 4.3% 132 [114;150] 0-8% 762 [744;780] 2:5%
cetirizine - levocetirizine 507 [501;513] 3-5% 238 [232;244] 1-5% 745 [739;751] 2:5%
Total 14-546 | [14-495;14-597] 15-816 [15-765;15-867] 30-362 [30-313;30-411]
21
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e
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Spillover effect

Action taken in one environment impacts
another environment

i FEY M e Y
foU TeMLL!

Tribune de Geneve, 4 mars 2011 23
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Spillover effect

PacifiCare’ P@iﬁa_re@@

omeprazole-lansoprazole

2 Rabeprazole

Rabeprazole-pantoprazole 2 pantoprazole

Wang, Y.R. and M.V. Pauly, Spillover effects of restrictive drug formularies: a
case study of PacifiCare in Calfornia. Am J Manag Care, 2005. 11(1): p. 24-6.

EAHP, Barcelona March 2014 EFGL__

12



10-4-2014

Restrictive drug formularies

IR RIS
HUGY 4

[T .

Hospitals:
- fo minimise acquisition costs
- to limit the number of medications available
-to teach

Pharmaceutical companies:
- fo buy and use their drug
- spillover effect

Hypothesis

Hospital prescription patterns may influence
prescription patterns in the community

HilGr »
EAHP, Barcelona March 2014 EFGI- -
Settings & Methods

HUGY %

[T .

2000 beds

464’000
inhabitants

EAHP, Barcelona March 2014

(1) inpatient setting (during hospitalisation)

(1) hospital spillover setting: medications
prescribed by HUG physicians but dispensed
by community pharmacies

(1) community setting

- The hospital registry & OFAC database

- Study period: 2000 to 2008
- Simuation techniques & Time Series analysis

13
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Different rules

|

community setting the inpatient sefting

S hospital spillover setting (mg)
=508
negotiated e
unrestricted
=T § e o > S
e A N 1 LLHELS
;EAHP?BWéIONarch 2014 il A« EFGL
Prescribing market share

% follow-on (DDD)
brand+generic+follow-on (DDD)

Same scale
Drug class

3 settings

Muijrers PE et al (2005) Fam Pract 22: 624-630
= -

28
—— ol ! = | : \ ‘. -
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Prescribing market share

% ESO (DDD)
brand OME +generic OME +ESO (DDD)

Same scale
! Drug class
3 seftings

ijrers PE et al (2005) Fam Pract 22: 29

B, w ’ 5
= A N AU o
;EAHP,J hrch 2014 e[ : Al EFGL—

Defined Daily Dose

I

Ex: Co-Amoxiclav
80 references

http://www.whocc.no/atc_ddd_index/
Ll v 2 3

Iy ..l'k : o | ’3

A
i =
i =

i
j i

15



Spillover effect
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* HUG
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—— Early discharged model

Community

Community model

% esomeprazole as a total of
esqmepsazgle fragf and genesic
Q9o 9
g 35 PR

12004
7 2004
12005
7 2005
12006
7 2006
12007
7 2007
12008
7 2008

2g929y9
S 0 oo o
[eReR-ReNe R}
ISR IR R RN
B~ N

772003

switch™ t :
esomeprazole at HUG
generic omeprazole

100% evergreening
All PPI prescriptions are switched
to esomeprazole at admission

brand to generic cetirizine at HUG

112004,

generic cetirizine

0% evergreening
levocetirizine
or brand cetirizine prescriptions
are switched at admission
from septembre 2004

from October 2002
iGN
EAHP, Barcelona March 2014 EFGL
]
Fi 7/
rsicpr
it
5 \ —
B e —
3 L\; - origir:al
2 \'k léénérrique
1 w— gs0méprazol
e
oooé.—«mwmvvmmmr\rxﬂ:w
28 §oeQ8egeeaeg g
EZCBEE355528553°8
53 g3 &8

EAHP, Barcelona March 2014

10-4-2014

16



« Hospital RDF »

|
Colts des préparations de l'ulcere peptidique et le reflux gastro
oesophagien aux HUG
120'000
: Al -
100000 \J —e— ranitidine
/ —=— misoprostol
80'000 é
I pantoprazol
4] .
£ 60000 J -
—s— rabéprazol
' A, /\,/\v’\l )
20'000 \/\‘v\
ol e
S PP FE & & e &
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Decision for the RDF 2001 2002 2003 2004 2005 2006 2007 2008 2000 - 2008
omeprazole - ° 0.9 1.4 54.5
esomeprazole riptions are switched to [8-4 [-5-3:3-5] [67-4;75.4] [50-9;58-0]
neprazole at admission

citalopram - Cz?;z’;‘“fg&mgﬁ%g 0 12 60 24.8 363 525 429 20.8 1035
escitalopram Excitalopram is anresticed [2323] | [1034] [B584] | [22327.3] | [339387] | [50-2:54-8] [40845-1] | [27.9:31:6] | [186-6:200-4]
gabapentin - gzgapp:"";:‘"“'::dé%:::rf’e;ggg 0 0 0 0 12 40 30 07 9.0

pregabalin Pragabalin s unrestcted. (1818 | [1919 | [2222] | [2525 | [1439) [136:6] [0-35.7) [2:1:3-6] [1-9:16:0]

Zolpidem - zolpidem F;Z;fi‘g"::*‘;fn:?é‘gﬁm:\:ﬁwes° 0 0 0 0 08 14 11 10
R release zolpidem is restricted. [0-5,0-5] [ [-06:0:60] [-0-6:0-6] [-0-6:0-6] [0-2;1:5] [0-9;2:0] [0-6;1-6] [0-5;1:5]
RDF switched brand to generic
loratidine - loratidine and desloratidine to 0 0 0 0 0 03 06 03 11
desloratidine generic cetirizine in February 2006 | [0-3:0-3] | [0-4:04] | [0404] | [0504] | [0504] [0-1:0-7] [0-2:0-9] [0,0-7] [00;2:2]
atadmission.
slendronic acid - Neither alendronic acid nor its
alendronic and combination is included in the 0 0 0 0 0 0 0 -1:5
! RDF. Those prescriptions are (0808 | [1010] | [L111] | [1111] | [1212) [1:2:1:2) [-0-8:0-8] [4-6;15]
colecalciferol A
unrestricted.

e e N T N T R T T T
levocetirizine Decomber 2004 ot acrmicsicn. [04,04] | [01,08] | [0-505 | [0506] [ [0-7:03] [1:2;:0-2] [260;-1:6] | [3-2-23) [6:7;-3-9]
simvastatin - RDF switched brand simvastatin to

simvastatin and generic in August 2004. Combined 0 0 0 95 218 -11-3 -21-3 -18:0
Setimibe simvastatin and ezetimibe are [14:1.4] [13:1:3] [12:12] [8:3;10-7] | [20-8;22:8] | [12:1;-10-5] | [22:2;-20-3] | [-19-1;-16-8]
unrestricted.
130 54.7 646 883 1189 1050 665 o160
. . . . . .
Total [7-3:18.7] | [49-0;60-3] [88,704] | [B25941] | (11331246 | [oo4r0) | erai | 49 91]'332
34

EAHP, Barcelona March 2014

ERGE

UGy e

-

10-4-2014

17



10-4-2014

Strenghs & limitations

Strenghs

- robust data

73% of the total of insured patients

- robust methodology
Limitations
-some patients may benefit

-substitution
-promotional activities

EAHP, Barcelona March 2014

Conclusions

Spillover effect

Financial impact of listing
drugs in hospital restrictive
drug formularies on the
healthcare system as a
whole

EAHP, Barcelona March 2014

Evergreening strategies
Financial impact of the

evergreening strategies on
overall healthcare costs

18
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