23-4-2017

Value added medicines

Stephan Krahenbuihl
Clinical Pharmacology & Toxicology
University Hospital

4031 Basel/Switzerland
stephan.kraehenbuehl@usb.ch

_\l_l Universitatsspital
71 |Basel

Value added medicines

CNUG REFORNULATION
Npw ebvery ypstor

2N

CRUG REPOSTIONNG COMPMLEX COMBNATOM
Erawg e 00RO Mew rogses s
r 48595 latrwdin)y
BENEFITS FOR HEALTHCARE COMMUNITY

www.medicinesforeurope.com


https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMoPmDjebSAhUIaRQKHZcCCVIQjRwIBw&url=https://de.wikipedia.org/wiki/Datei:Logo_Universit%C3%A4tsspital_Basel.svg&psig=AFQjCNHlejju1Nul7jScLApqzCTQNpkhaQ&ust=1490134299760748
https://www.google.ch/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwiMoPmDjebSAhUIaRQKHZcCCVIQjRwIBw&url=https://de.wikipedia.org/wiki/Datei:Logo_Universit%C3%A4tsspital_Basel.svg&psig=AFQjCNHlejju1Nul7jScLApqzCTQNpkhaQ&ust=1490134299760748

Abacavir (ABC) hypersensitivity - clinics
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» Occurs in approximately 4.5% of
patients

» Multiorgan reaction: fever, rash,
fatigue, nausea, liver and/or kidney
injury

» Occurs mostly within the first 6
weeks after starting abacavir

» Rechallenge positive within hours

23-4-2017

Tritioh Presentainm Rexhudbenge Proccannon
Sympmon No 1%y No %)
froer 12150 wan
Rah a545h 816y
Crentramestonal 4o mptorm’ S5 5
Cotminmrond sympeons' B Mo
Forsparuory syrepeoan’ s ran
Chilk WY M0
Abronreal brpass (ucion ] 25 2y
Hemdacbe B 12
Priseaes 12 154n
Alwwarreal il coun 1Hon 17013
Hypteawim 15 2428
Ahaoqral seaal Riscim LRI 1om
Fudewsa LYE) 1san
lackycarda rn 441
“
o 1
|
e ’
i~
S
; Cy
)
™

o

I ssrem

Clin Ther 2001;23:1603-14

[T A

R R R R R R I T

Tora 1 O 1)

Abacavir hypersensitivity - mechanism

» Immunological studies in a
patient 41 months after an
ABC-associated hyper-
sensitivity reaction (HSR)

* (a): positive patch test

L

* (b): positive CD8 proliferation =
(A10: control, A7: patient; SEB: g

staphylococcal enterotoxin)

* (c): Increased frequency of
MHC alleles of the 57.1 .
ancestral phenotype in patients
with ABC HSR
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AIDS 2005;19:979-987
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HLA-B *5701 screening for ABC HSR

 Prospective, randomized, double-
blind multicenter study
» 1956 patients with HIV type 1

1098 ervobed
infection not having been treated
W0 xcrmerg T8 emteml gy
with ABC
» Prospective screening group (980 Sretin R erguion S tarlly sons

patients): HLA-B *5701 positives — Axscaes
no ABC. Remaining patients ABC

+ Control group (976 patients): no
screening, all ABC

» Endpoints: incidence of clinical

HSR and positive patch testing

N Engl J Med 2008;358:568-79
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HLA-B *5701 screening for ABC HSR

Prospective
Mypersensitivty Roaction Screening Control

no. of patieetstotel o, (W)

(95% CIp* P Value

Chrically diagnosed

040 (025-062) POO0I
038 023-0462) P00

Torsl population that could be evaluated 17/803 () 4) 66/847 (7 8)

Whae subgroup 24679 (1.5) GL/7IRAS5)
Immunologically confirmed

Total population that could be evaluated 0/802 22 2.7

Whae subgroup o/6re 22713 (3.1

003 000-0.18) P«0.00)
003 (000-0.19) P<0.00)

» HLA-B *5701 genotyping reduces clinically diagnosed hypersensitivity reactions
» HLA-B *5701 genotyping eliminates immunologically confirmed (patch clamping)

hypersensitivity reactions (NPV 100)

N Engl J Med 2008;358:568-79
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Abacavir hypersensitivity - molecular mechanism

a: normal recognition of antigens
on cell surfaces: viral proteins are
recognized as «foreign», «self-
proteins» not

b: Abacavir binds in the ER to
HLA-molecules and changes
binding sites of the HLA. «Self
protein»-fragments, which
normally don’t bind, can now bind

and are recognized as foreign

Nature 2012;28;486:554-8
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PDES inhibitors on the market

Drug Dose (mg) | Ingestion Metabolism Half- Duration of
before sex (h) | (CYP) life (h) | effect (h)

50-200 0.5 3A4, 2C9 6-17 ca.6

25-100 ca. 1l 3A4 4 4-6

10-20 1-36 3A4 17 24-36

5-20 ca. l 3A4, 2C9 5 4-6
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cGMP Avanafil Sildenafil Tadalafil Vardenafil

Mode of action of PDES5 inhibitors

Inhibition of PDE5
« Degradation of cGMP {

+ cGMP dilates smooth muscles - Endetiwlial

cell

and stimulates blood flow into
corpus cavernosum

No “chemical” erection

» Sexual stimulation is necessary
for NO synthesis — stimulation of

cGMP-synthesis

» Neurovascular function must be

intact
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Pulmonary arterial hypertension - pathogenesis

| Mvwts | [Lung disease/hypoxia)

Resting pulmonary
arterial pressure
>25 mmHg

| Loft-sided heart disease

Pharmacological modulation of pulmonary arteries

Source: Agarwal et al: Am Heart J 2011;162:201-13



Sildenafil in pulmonary arterial hypertension
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Nasal application of drugs - anatomy

Respiratory region

* 130 cm2 .
+ Columnar cells, goblet cells (mucus), ;,-4.. \ 5".".7
basal cells (progenitors) ‘:. A ,’,';‘ Yl
« Very high vascularization, good =y & ?"—*:*7,7{'{
~ DL
permeability ATRETRA R
Olfactory region ™ \\
. 15 cm2 iiia ——
» Receptor cells, supporting cells and N _;-r_,,,
N Gp33 VTS
basal cells p—rd
L ALIERA N RN
+ High vascularization, direct access to —. A A 0) | ]

CNS " e

J Pharm Pharmaceut Sci 2009;12:288-311

Nasal application of drugs — pharmacy & pharmacology

Advantages

* Non-invasive, easy drug application

« Circumvents intestinal and hepatic
presystemic metabolism

» Rapid effect for a non-invasive

application canalicalus

* Preparation has not to be sterile
Disadvantages

* Low volume (100-150 pL)

« Nasal irritation and/or systemic toxicity if Gl Ao b

adjuvan'[S are Used @ Matabolita &= Othar transporter

» Absorption may be altered in patients

with nasal diseases

J Pharm Pharmaceut Sci 2009;12:288-311



Midazolam - pharmacokinetics

Rapid absorption

Bioavailability ~30% (intestinal and
hepatic presystemic metabolism)
Protein binding 98%, V. =1 L/kg

Almost complete metabolism by

CYP3A4/A5 to 1’-OH-midazolam and 4-

OH-midazolam

Half-life midazolam 1.5 -2.5h
(1’-OHMDZ ~1 h)

Lipophilic, limited water solubility

patients with seizures

Nasal application might be preferable for

CYPIA
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Midazolam — pH-dependent solubility

+ Saturation concentrations of MDZ at
different pH

* Britton-Robinson (BR) buffer alone (©)

* BR buffer with 10% solubilizer
hydroxypropyl-B-cyclodextrin (HPRCD)
™

* Randomly methylated B-cyclodextrin
(RMBCD) (4)

* Hydroxypropyl-y-cyclodextrin (HPyCD)
(¢)
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Br J Clin Pharmacol 2010;69:607-616
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Midazolam — nasal preparations assessed
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» Comparison of the pharmacokinetics after nasal and iv application

Br J Clin Pharmacol 2010;69:607-616

Midazolam — pharmacokinetics of nasal preparations
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Midazolam — pharmacokinetics of nasal preparations

S ALXCID~)
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Br J Clin Pharmacol 2010;69:607-616

Midazolam — pharmacodynamics of nasal preparations

a:5mgi.v.
b: 6 mg nasal ’
c: 3 mg nasal T4
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Clin Pharmacol Ther 2012;91:856-862
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Conclusions

Drugs that are on the market can be further developed in different ways

Investigation for new indications is common — in particular for anti-cancer drugs

New galenical formulations are particularly common in pediatrics (off-label or off-
license formulations due to lacking studies)

Pharmacists can initiate new developments and can help particularly well in designing

new preparations
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