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Angioedemdié aux médicaments

Bradykininergique wIECGliptines Sartans

(@R RETRE e ERE w SirolimusEverolimusSacubitri] autres
les normes) meédicaments

Histaminergique o _
wTous les médicaments peuvent faire une
reaction immédiate de type |

lgEmeédie

(allergique)

Histaminergique wAINS, Vancomycine, Morphine,
Neilulpaelas o iy anesthesiques locaux, produits de contraste
des mastocytes lodés, myorelaxants etc.




3 présentations possibles des réactidmstaminiques

Angioedeme Angioedéme

’ |solc? . et Urticaire isolée
0 I__JI- a R Urticaire

manifestation)




3 présentations typiques des reactiommdykinigues

Angioedeme Angioede me

’ |solc? . et L'rticaire isclée
0 I__JI- a R Urticaire

manifestation)




3 présentations typiques des reactiommdykinigues

Ang_ioec}éme Angioedéme Symptomes
’ |solc? . et abdominaux
0 L_JI- a R symptomes isolés
manifestation) abdominaux




Une urticaire surajoutée
exclut presque toujours

une origine bradykinique
comme étiologie majeur
R Q dngjioedeme




Mais unangioedeme
ISolé peut étre

histaminique ou
bradykinique




Réactiondradykiniques
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Toutes ces transformations et activations
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Bradykinine Métabolites inactfs
‘ Fig. 1. Métabolisme de la bradykinine.

Le C1 Inhibiteur est absolument

necessaire

pour contrbler la quantité de Bradykinine



Dégradation de la Bradykinine
Plusieurs enzymes impliguees

L Bouiller/ Revue frangaize d'allergologie 52 (2002) 157-15%
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Effet positif:
- Vasodilatation
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Cofacteurs
Présents (un seul
peut étre suffisant):
- Infection

- Réaction paranfectieuse

- Autres médicaments

-Traumatisme

- Stress

- Opération

- EtcX
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peut provoquer un
angioedeme



Mutation/Polymorphisme dans le gene de
fa@inopeptidaseP (APP) (impliqué dans la dégradation de la bradykinine)
'YS RAYAYdziA2Yy RS I O2y OSYdNI GA
augmentation du risque de developper usngioedemesous IEC

Ciliala Corte, Hum Mut 2011
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Conclusion

A5 ya f Sangidedemdegedaymodéré
associé aux IEC,
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DipeptidylpeptidaselV
Deux effets:
Dégradation de la Bradykinine et inactivation du
GLP1

Lo Bouillet/ Revue frangaise d'allerpologie 52 (2002) 157159
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Inhibiteurs DipeptidylpeptidaselV
(Gliptine)
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Une double inhibition de la dégradation de la
Bradykinine augmente le risque de developper
un angioedeme
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L9/ S anyibeddindzS

RR
(risque relatif)

w Captopril 2x
wLisinopril 4x

®w0.65% de tous les patients

Risque abSOlu w 1-2% desafro-americains

wlLes femmes plus fréquemment touchées que les hommes

IEC eGliptines

wOR=4.57

(prise combinée)




Angiotensinreceptorll
BlockerType 1

Une nouvelle substance en phase llI:
LCZ 696 (Novartis) pour insuffisance cardiague

chronique

(Valsartan/Sacubitrile) (ARNI)
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Une nouvelle classe de substance:
LCZ 696:
v dzSt NA &l dzS LJ2 dzNJ f
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The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 SEPTEMBER 11, 2014 VOL. 371 NO. 11

Angiotensin—Neprilysin Inhibition versus Enalapril
in Heart Failure

John J.V. McMurray, M.D., Milton Packer, M.D., Akshay S. Desai, M.D., M.P.H,, Jianjian Gong, Ph.D.,
Martin P. Lefkowitz, M.D., Adel R. Rizkala, Pharm.D., Jean L. Rouleau, M.D., Victor C. Shi, M.D.,
Scott D. Solomon, M.D., Karl Swedberg, M.D., Ph.D., and Michael R. Zile, M.D.,
for the PARADIGM-HF Investigators and Committees™

BACKGROUND

We compared the angiotensin receptor—neprilysin inhibitor LCZ696 with enalapril
in patients who had heart failure with a reduced ejection fraction. In previous stud-
ies, enalapril improved survival in such patients.

Il est nécessaire de faire de nouvelles études et observations

Table 3. Adverse Events during Randomized Treatment.*

LCZ 696 Enalapril

Event [N=4187) (N=4212) P Value
Hypotension

Symptomatic 588 (14.0) 388 (9.2) <0.001

Symptomatic with systolic blood pressure <30 mm Hg 112 (2.7) 59 (1.4) <0.001
Elevated serum creatinine

2.5 mg/d| 139 (3.3) 188 (4.5) 0.007

=3.0 mg/dl 63 (1.5) 83 (2.0) 0.10
Elevated serum potassium

>5.5 mmolliter 674 (16.1) 727 (17.3) 0.15

~6.0 mmol fliter 181 (4.3) 236 (5.6) 0.007
Cough 474 (11.3) 601 (14.3) <0.001
[Rngioedemar

Mo treatment or use of antihistamines only 10 (0.2) 5(0.1) 0.19

Use of catecholamines or glucocorticoids without 6 (0.1) 4(0.1) 0.52

hospitalization
Hospitalization without airway compromise 3(0.1) 1 (<0.1) 0.31
Airway compromise 0 i —

aprescommercialisatiorpour évaluera y & tine augmentation (ou une
diminution)du risque lorsde la combinaisoNalsartarnSacubitrile(LCZ

696) encomparaisora Valsartanseul.




Genetic variants associated with angiotensin-converting
enzyme inhibitor-associated angioedema

Guillaume Parea‘d, Michiaki Kuboj, James B. Byrd®, Catherine A. MGCartyf,
Alencia Woodard-Grice?, Koon K. Teo®, Sonia S. Anand®®

Rebecca L. Zuvich", Yuki Bradford", Stephanie Ross?, Yusuke Nakamura®,

Marylyn Ritchie' and Nancy J. Brown®

Pharmacogenetics and Genomics 2013, 23:470-478

Objective The objective of this study was to identify
genetic variants associated with angiotensin-converting
enzyme (ACE) inhibitor-associated angicedema.

Participants and methods We carried out a
genome-wide association study in 175 individuals with
ACE inhibitor-associated angioedema and 489 ACE
inhibitor-exposed controls from Mashville (Tennessee)
and Marshfield (Wisconsin). We tested for replication in
19 cases and 57 controls who participated in Ongoing
Telmisartan Alone and in Combination with Ramipril
Global Endpoint Trial (ONTARGET).

Neprilysin

with a variant with a large effect size. Variants in MME
and genes involved in immune regulation may be

associated with ACE inhibitor-associated angioedema.




Rapamycine

A Inhibiteur du mTOR

A Macrolide

A Quelques produits disponibles
I Sirolimus
ARapamune Transplantation

I Everolimus

A Afinitor Cancer du sein, tumeureuroendocrine
cancer du rein

ACertican  Transplantation
AVotubia  Sclérose tubéreuse



A quol fautil faire attention en cas
RIQy 3 A dzR@éY([Bobablement
bradykinigue)

molécules similaires

wRapamycineSirolimus EverolimugInhibiteurmTor)

(CO nnue poulang [e} wTacrolimuginhibiteur de laCalcineuring

dZRS§YS A a

wt A YSONRf AYdza oLJI & SEOfdzzZ YIAa LI a
local)

Incertain

wAutres Macrolides(Erythromycin€larithromycineAzithromycineetc)

. wAnNtibiotiques macrolides qui ne sont pas connus pour angioedeme

Improbable bradykinique

wMais: Antibiotiques macrolides sont inhibiteur du Cyp3A4 et augmente
donc la concentation de la Rapamycine




Cl OUSdzNA Sy FTIREYdE
bradykinigue sur Rapamycine

wAngicdzZRS YS A a2t S

1N wt & RQdzNII A OF A NB
B radykl n I n e wlLa Rapamycine est impliquée dans le métabolisme de la
bradykinine endothéliale

wEn cas de reprise, tolérance temporaire décrite, mais
récidive décrite au cours de temps

B radykl n I n e wDosedépendance décrite

wRéponse aux stéroides souvent peu claire

wRéponse aBerinert(Firazyy (aussi mon expérience)
décrite
wEffet plus important en association avec IEC

Bradykinine




Everolimus —

(Afinitor=
Inhibiteur MTOR

(concomitant)

Disponible en ligne sur Elsevier Masson France
REVUE FRANCAISE
. . ) 5 .
SciVerse ScienceDirect EM]|consulte |e 0|0 e
v sciencedirect com www.em-consulte.com rg g

Revue frangaise d'allergologie 52 (2012) 157-159

MASSON

L’angicedéme laryngé induit par les médicaments interférant avec le
métabolisme de la bradykinine

Bradykinin mediated laryngeal oedema due to angiotensin converting enzyme inhibitor

L. Bouillet
Centre de référence des angiwdémes (CREAK), clinique universitaire de médecine interne, CHU de Grenoble, BP 217, 38043 Grenoble cedex 09, France

Disponible sur Internet le 10 mars 2012



¢ K S NJ LakngoederSebrddykinique

C-1 Inhibiteur concentre
(Beriner
20Ul/kg
(1 Amp500Ul)
2-6 Ampoules.v.

Si effet insuffisant apres
1(-3) heures, donner
2 Ampoules d@erinert

G1 Inhibiteur concentre Antagoniste duecepteur
(Cinryzé de la Bradykinine 2

(1 Amp500mg) (Icatibant Firazy)
2 Ampoules.v. 30mgs.c

Si effet insuffisant apres Si effet insuffisant apres
1(-3) heures, redonner 1(-3) heures, redonner
2 Ampoules d&€inryze 30mgs.c




Réactions pseudo
allergigues et

activation des
Mastocytes




REACTION HISTAMINIQUE

Histaminolibérateur

Activation specifique Activation nonspécifique

Médicament

: _ Alimentaire
Alimentaire +SYyAYy RQKS

Médicament
Alimentaire

Venin Infection Intoxication
RQKeYSY 2 Réaction paranfectieuse
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Identification of a mast cell specific receptor crucial for pseudo-

allergic drug reactions

Benjamin D. McNeil!, Priyanka Pundir?, Sonya Meeker?, Liang Han', Bradley J. Undem?,

Marianna Kulka24, and Xinzhong Dong! 5"

"The Solomon H. Snyder D it of ce, D wof y, Center for
Sensory Biclogy, Johns Hopkins U . School of imore, MD 21205
D 1t of Medical and Immunology, University of Alberta, Edmenton, T6G 2E1

*Department of Medicine, Division of Allergy and Clinical Immunology, Johns Hopkins University,

School of Medicine, Baltimore, MD 21205
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Mouse MrgprB2-expressing HEK293 cells

|

h Council Canada Edmaonton,

ABTEG

=HEK

2 icatibant (50 pg/ml) p (200 pg/ml) insulin (80pg/ml)
57 7 7 J 4 -
86 6 6 4
S5 H 5 3 3
24 2 4 5
83 3 3 2
82 2 2 1
g 1 1 4 14 1
20+ 0 0 04 0
0 40 80 120 0 40 80 120 0 40 80 120 0 40 80 120 0 40 80 120 0 40 80 120
seconds seconds seconds seconds seconds seconds
Human MrgprX2-expressing HEK293 cells
ciprofloxacin (200pug/ml) insulin (80pug/ml)

48/80 (10 pg/ml)

mastoparan (20 uM)

icatibant (50 pg/ml)

atracurium (50 pg/ml)

Humanembryonickidneycells

Insulinnegativecontrol=
No change ointracellularCa2+

Changes imtracellularCa2+ concentration

(associatedvith pseudceactivationofHEKcells

b
o
<5 8 5 z 5 4
g i 4 H [~ 4 3
33 s 3 4 3
§ 2 3 2 ; 2 2
21 2 14 1 11—
o 1 ~ 11
s 0+ 0+ 0 0 0+ []
2 0 4 8 120 0 40 80 120 0 40 8 120 0 40 80 120 40 80 120
seconds seconds seconds seconds seconds seconds
(o} Substance MrgprB2 ECs, MrgprX2 ECy,
Compound 48/80 3.7 £ 0.5 pg/ml 470.1 £ 139.6 ng/ml
Substance P 54.3+4.9 uM 152.3 £ 48.0 nM
Cortistatin-14 21.3£09 uM 106.7 + 39.3 nM
PAMP (9-20) 124+£1.6 uM 166.0 £ 35.7 nM
Mastoparan 24.0+3.6 uM 3.9+0.7 uM - H
measuredoy Flue4 imaging
Cetrorelix 23.4 £1.4 ug/ml 221.7 £ 63.1 ng/ml
Sermorelin 29.1 £ 1.2 pg/ml 4.5+ 0.9 ug/ml
Octreotide 10.0 £ 1.1 pg/ml 6.6 £ 0.7 pg/ml
Leuprolide 152.0 £ 7.1 pg/mi 9.1+ 0.7 ug/ml
Atracurium 44.8 £ 1.4 ug/mi 28.6 £ 2.4 pg/ml
Rocuronium 22.2 +3.3 pg/ml 261.3 £ 14.4 ug/mi
Ciprofloxacin 126.5 £ 5.1 pg/mi 6.8 £ 0.5 ug/ml
Moxifloxacin 14.1 £ 2.1 pg/ml 9.9+ 0.6 pg/ml
Levofloxacin 807.6 + 47.1 pg/ml 22.7 £ 0.4 pug/mi
Ofloxacin 225.0 £ 25.4 pug/ml 30.1 £ 1.5 pg/ml
secretagogues




Study on Mrgs is a new research field and will help researchers to understand pain mechanisms, nociceptor development
and immune system functions. [t may also contribute to new targeted drugs development. As a newly evolved family member,

future research foci.

human MraXx2 ma}.r play a mle in the evolution of the human nervous system and is very important to mast cellsJThe aim of

Ictions and

Table 2
Expression analysis of Mrgi2.
Detection Main location Expression Reference
Level
Mrgx2 DRGs bt Robas et al.,
2003
Testis, small intestine, spinal cord, pancreas, lung, heart, thymus, and colon -+
Cord blood-derived mast cells, compound 48/80 activates transfected cells e+ Tatemoto et al.,
2006,
Subramanian
etal, 2011b
Mrgx2 Small neurons in DRG (highest), TRG and cerebral cortex ot Robas et al.,
2003
Moderate neurons in DRG (highest), TRG and cerebral cortex +++
Testis spermatocytic precursors +H
Small intestine endothelium and vascular smooth muscle +
Hippocampus CAZ, CA3 and CA4 +
Hippocampus CA1 n.d.
Neurohypophysis, blood vessels o+ Allia et al., 2005
Skin mast cells, cord blood-derived mast cells, CD34 + cell-derived mast cells, a human mast +++ Tatemoto et al.,
cell line LADZ 2006, Kajiwara
etal.. 2010,
Subramanian
ecal, 2011b
Lymph nodes, spleen, or peripheral blood leukocytes n.d. Tatemoto et al.,
2006
Prostate glandular epithelium, prostate fibromuscular stroma n.d. Aicher et al.,
2009
Immuno-medulatory activities of peptides that have been demeonstrated in vivo.
Peptide Activity Associated G References
protein type
PAMP-12 & PAMP-20 Adrenal chromaffin regulates catecholamine secretion Gl Belloni et al.,
from adrenal glands 1999;
Kamohara
et al.,, 2005
PAMP Elicit hypetension through inhibiting catecholamine Gi Kamohara
secretion from sympathetic nerve endings and adrenal et al.,, 2005
chromaffin cells
CST; CST-14 & CST-17 Induction of slow wave sleep, inhibition of locomotor Gag Robas et al.,
activity, and inhibit- ion of cell proliferation 2003
B-defensins Stimulate degranulation in rat periteneal mast cells Guag & G Takano and
in vitro and cause increased vascular permeability in Fujita, 1999
rats in vivo
Dextrorphan and 3-methoxy morphanin Function unknown, pain related Ga Takedaetal.,
2003; Hinson
ctal, 1998
LL-37 S. aureus, E. coli sepsis, anti-endotoxin, wound healing, Giq Lau et al., 2005;

adjuvant, angiogenesis

Subramanian,
Kashem et al.,
2011
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HumanMast cell stimulation
(LADHAumanmastcellline)

All measuredsubstancesnduce
<€— acomplete mastcellresponse
(Histamine, TNEtc)

Smallinterfering RNA Mrgprx2

leadto adecreaseof mastcell
/ response
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