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Anaphylaxis
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1. Immunologic mechanism ¥in IgE-dependent
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(IgE) M wmzvansiu lag IgE Nafra¥uanilazluuiu high-affinity ISE receptor (FCERI) fiagfuniiives
mast cells waz basophils kagilleofinsdudaiuasuudnase arsuuagluTuiu IsE nsedul mast cells waz
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(IgE dependent]

Allergen

\IgE cross-linking

Immune
[IgE independent] complex (Direct activation]
(IgG)
NSAIDs N Opioid
Contrast media Ethanol
Dextran NM blocking agents
Biologic agents Physical stimuli
Complement
Preformed mediators Newly synthesised mediators
Tryptase Histamine PAF  PGD2 LTC4 LTD4 LTD5

NM blocking agents, neuromuscular blocking agents; PAF, platelet activating factor; NSAIDs, non-steroidal anti-inflammatory drugs;
PG, prostaglandin; LT, leukotriene; FCERI, high-affinity IgE receptor; FCYRII, low-affinity G receptor
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2. Immunologic mechanism %1ia IgE-independent
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runalnantl wu elungy non-steroidal anti-inflammatory drugs (NSAIDs), @15#usad, dextran wae

a15%971mg (biologic agents)

3. Non-immunologic mechanism
Ana1nnsnsEAuUls mast cells waz basophils inN1suasansdenanseenuilagnss (direct mast cells
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activation) TnglsitAenfuufisemaniidudy nalnwanil ¥ud Ufisenanerunseiia wu eilungu opioid
uay ethanol Jademamenn wWu mssenidsme, anudew, Ay, wawan venani mast cells
9190NNTEAUHIUNGIITY (receptor) WU Mas-related G-protein coupled receptor member X2 210
#1UNY iR WU neuromuscular blocking agents kazaUfTIULNEL fluoroquinolones HkaviAABINTS

willauny

4. Multiple mechanism
ansursrdaanunsanszuliiiauewiiuandalauinndr 1 naln wu e1lungu NSAIDs, a1s7iusad

WAEEIYIING

5. Idiopathy
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1. Fan13iu (histamine)

\JuansdonansfidrfyeneBwienisiiaueuniluinda Tnedusussudanifiueded 1 (histamine
receptor type 1, H1 receptor) yiliiina1n1sfu, ﬁﬁgﬂ, iy, Awasis, oSy, Uinvies, RELERREHINGE
wasrilndnionasaaumaia Wadsaiia meladun uaﬂmﬂﬁé’aaaﬂg%%ﬁW@fﬁU%ﬁWﬁWﬁ@ﬁ 2
(histamine receptor type 2, H2 receptor) vilsiinnnssanas (lushing) Yandswe dwmsunmzanuduion
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2. Platelet activating factor (PAF)
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finsfinwmuin fUhendszdures PAF aslunanaunasfionnisuewludndasuusaniu’ uenainil PAF
fanseuszuun1sudesiivendon viliiAn disseminated intravascular coagulation lugiUsuewiluanda

Taanee’?

3. Prostaglandin
asdenansnassannealansveswtswadiduientiu PAF 1ay prostaglandin fiddailuniay
woufludnda e prostaglandin D2 (PGD2) Inefinavinlviviasnaunainieia 1innnsvenemveivasniion

uatinavinlinasalaenuas coronary #a@a"

4. Leukotriene

U membrane-derived lipid wuiiigniu prostaglandin lag leukotriene Viﬁﬁﬁ'ﬁyslumilﬁﬂ
wauHLaNTa e leukotriene C4 (LTCA), leukotriene D4 (LTD4) wag leukotriene D5 (LTD5) Foilna
iliiAnvaenaumanSsuaziinnsueneiverasnidenuieaiu prostaglandin

waNANHaNTFNa1INAT08N11A1N Mast cells wag basophils fellnanseAuszuy kallikrein, s¥UU

nsudsfnvesidon (coagulation), S¥UU complement Laztndnden YlAAnNTONIEUTDIS1INEIURE

wowiudndaviliAnanizden (anaphylactic shock) :nnsiidnssivesasiesnuenvaeniden
(extravasation) Wazn15U818UBIaBAIdandulats (peripheral vasodilation) tunalnuanludsusn
n§aentusamearnevausdagnisndans catecholamines liuA norepinephrine Wag epinephrine 53
fanseduszuy angiotensin Yinlvivaeadondiutatonad uazanindsnsiioonainuasadenuiniy
Bew q dwmalduunandendioanainiileanategiann sunsfinturesdnsinasuaznisvafives

vaenidonkianunsaasszauanududenlild Wiludnnedensniuu duanduinsd 2
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wWu veuwmiley, le, meladusia viaideyayndniau ensmsssuuiilakasraeniden nulasesas 30-35
Town Geudswe, Wuay, mududenanad Larea1n1sn1eseuumaiuets nulasesay 25-30 wu Aauld,
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A5199 2 Malasuudaimsvhaueesssuuinlanazvasadenlu anaphylactic shock (aulasannionansensdei 14)

fauus YUZEULAADING ITYTLLIN (‘Ll"lﬁ) m’az%ananmu

Taedsldldsunissnen | (prolonged shock)
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Cardiac output

Peripheral vascular resistance
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9IN5VBIDUTLANTaTLAnTuiBensaAed 3unIn “uniphasic anaphylaxis” 1neINSATULAY

Y & T & ' P o . oy T a o & 8
navuduluddnasslunaisienn Sendn “biphasic anaphylaxis” dwulvgjdniineinisnauiduginiely
8 Falus wsoranulasue 1-72 Talusnasainiionnishiau dusunalnnisiie biphasic anaphylaxis 84
Linsuuudn Insfnwmuin glhenlasunmssneaieen adrenaline ndsEuiionnisuinnda 60 uil aud
lenaiiin biphasic anaphylaxis wix@u 2.3 wih'" uasUleiiuimeanududondnieliniuannves

v o

dnseaundaauetaiinloniaiin biphasic anaphylaxis ¢ uenanilenisveswsunluandaunsnsel

q

aunsaindulauuinseiuduszeznaimateiu 138n31 “protracted anaphylaxis”
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1. ovguazind Twanengtesndi 15 U wualinisaimsfaueuiudndalumameninninnamds
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Tunnidn meddadeueuiiuandaeiavilaenlumsn dululosuenaiingdnssudesonsiulssnuems
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winuaaunulunisosiunmsineamiulnaenda nful dwiudgeenglaudssienisfaueuniludnda
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2. lsaUszdnaavesdUae Uieniilsauszdndn laun lsaiala, Tsamaduniglawaslsaiia,
Tsagfui 1wy lspayndniauanngiiuiivaslsaRovmisdniauaingiui e1avilinisifauewfluandasuusavy
lnsiamggiielsrfiniiniuaueinislalid wenainigirenilsandanvenavihlivenainslad sauds
Isandinmsuasasdenarsunniiuluriednisinatsaisdenanslalid 1wy 15a mastocytosis wazlsa?iil
KIT mutation vilinsudsdamiluuay tryptase 910 mast cells oanunlmdusiuiuann eradwaliia

a & o &
WBUNTUANTANTULIITY

a A

3. g1 U1y erfivhliiAsweunfludngafisuuss laun engu beta-blocker, angiotensin-

converting enzyme inhibitor Laze1ngs NSAIDs dauenfivhliuatseinisvesweuniiudnda leun ethanol,

gIUDUNAY, 81 Hl-antihistamine Sq'ul,l,iﬂ Ly recreational drugs

4. Jadpsauivinlniaweuiluanda Ieuwn N15eenindanie, NsARW, ANUASER wazn1Iznou

al o S
A5UUTZABY

5. Asnslasuansnagiud nisldsvenlaeisnisdavililoniaiaueuniiudndaldaindiinis

SuUsemu

6. AULANANNISNTAEAT NsvIaInfuftungulssensiondeegusnaildulaunatios

1adinainlanIanisAwa U LANTE

MsnsooMoRooUfURMS
ndadeuewfuindaendenasinisidedeainUszifuaznisnsiasimedundn n1snsanig
weaujuRnmslddmiudaglunsideds, mannguesdainsedu viefiedislunisuenlsndu Jelidndudes

N5y
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1. N15AINBTEUTUNITIVABOUNNLANT S

1.1 N159AZAU tryptase luldean (serum total tryptase)
Tryptase Juansiivdseanunan secretory granules 984 mast cells Fafl 2 vile Ao alpha-tryptase
e beta-tryptase g alpha-tryptase 9gvadeanuiloaglunmizuni diu beta-tryptase awnatoonLile

gNNIEAULaEiinTuANe (degranulation) ¥ed mast cells Wt Fskinuludonvesruund dsiunisinseu
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beta-tryptase Tudandsfianudimzdiuweuiiudnda wiidnisnsianeudngen Jsflendudu total

tryptase Ly

v v

Tugiausnvesnisifnueuiiuinda szdu tryptase ludonaziindulanaus 15 milusnuaziugegn

o

7 1-2 Tl 91vvugeeglauulszana 5 Flumdninine s Aiumsdnsiadenniely 1-2 Flus

'
' A

51 e tryptase Tuidenfiiodnguliedianannndy 10-15 lulasnsu/ans

ysaliiu 6 TAluanaaunineIns

v
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FufiugnsguveIwiariesliins TneAgndnvesuunduan fe 11.4 lulasnsu/ans™ mngUedisseu
tryptase gafiu 11.4 lulasnsu/ans Uaueniien1ig mast cells gnnsedu n153nseau tryptase 919dusslowl

Tunsyagifadeneufluindanguuss Insanzdilasuaisnegiuiainnisdnevseuuasreswaziil

P
LY [ =

ANURLEenn1 Fuinnusedu tryptase geiuvaineIn1s” sgielsianumnldnunisiintuvessgeiu

v
I

tryptase Wlausdin guaelilainnied Wesminenvldnumsiiinduvesssiu tryptase ladsdesaz 40

Toganmzlunsalnfnnauridndaainniswie i s>?

uaﬂmﬂﬁﬁgﬂwhﬂ mastocytosis #3015A mast cell activation syndrome agiiszau tryptase Tu
\Hongeeginn JauuslVidwsiaseau baseline tryptase Tuldansiumie lnefiansandmsiandaineinis
yosuawiindndavnelegnien 24 lus iletrsusnitrsueuiludndaninisnseduves mast cells
\Beundu (acute mast cell activation) AugtaeifimuRnunEives mast cells sihlsifinmsndsansdenansesn
wnaonm Tagduasiiflsedy tryptase 1fisduan baseline 12 wh + 2 lulasndu/ans uansfanisd
N3NIEAUVDY mast cells W@aunay wazmnilsedu baseline tryptase 11nnd1 20 lulasnsu/ans AsAnda
T5A mastocytosis e :nnsanwilulsmetunagmasnssl wui gledniildsunsitedoueuniiundnga
NAITUNDINNT WUTZAU tryptase Lﬁmqﬁmﬁm%’aﬂaz 12.5 n3dildien cut off 7 11.4 lulasn$u/dns egsls
Aaumnlfinasiansesu tryptase Fiiuuann baseline 1.2 wh + 2 lalasn$i/ans avanunsanuiiintudy
Soway 72.7°

a

N13dIM3I932AU tryptase winlalaunsadansiadenlaiuil awnsadusendsuiulingungl

Y

v

2-8 parnwawealauiulidiu 1 et vsaiuliReumadl -20 asmwalealsuudunaiuinnii 1 Y

9 Y

1.2 mMyinszavdanilunaziuunualanlulaanig

= | aa a N ) v a = = a X

\HesnAnssliinuesdanidunoudisdunin Tngseaudaniduluidenaziintunieluszezig
5-10 wiinanifinueuniudnda uazanaindug baseline nMeluszaziian 30-60 w1l IneBaniiiuazgn
wwulwal N-methyltransferase wag diamine oxidase gognanelulunuelad Ao N-methylhistamine wag

N-methylimidazole acetic acid @sszAuvsauuvuslanazantuosnumelaansuayaglauiuis 24 Falug

Y Y

= ' A < & < 2 a ~ | = " &
Feenvdwsnaswarilannmaiiulaane 24 Hilus egrlsinunsiuisdnsiatinnugenislaiu
Py warnan13nTIae1alinauInaInsagtiefulsEmMuemsNIUSINMBamilugs W A1e scombroid

poisoning”
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UBNAINNIINTIATLAU tryptase wavdavnilunan Jagulatimsfnwiieaiuansdu 9 Ainuidindu
seuIainuewILdnda Wi chymase, PAF, carboxypeptidase, heparin, cysteinyl leukotriene,
prostaglandin wazlelalaumig q wu IL-2, IL-4, IL-5, IL-6, IL-10, IL-13, interferon (IFN)-gamma Wag

tumor necrosis factor (TNF)” #sansane 9 warinwulalusseznariuanasiurdsainiiaweuniiudndea

o

wararsusrdanuiianudrdgaenisiiauouludndanunss MdunIsnTIaTEAvaIsnaIlsInmeea

q
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)~ | aa a @ a . < o v o | 9 A
NﬂﬁSIEJ‘ZﬁjLUﬂW?U”JEJ'JUC\] guauUINLand @EJ'NvLiﬂGﬂlﬂau{j?\]?UUENI@Jaquqiﬂa\‘]miq'ﬂig@]‘Uﬁ]@ﬁ?ﬂ?lflﬁﬁ']u1®

Turiesuifn1snaly

2. MIATIVMAINAVBIDUNHUAN TS

a ¥ a

NsnAgaUURNIeIuin1eimtls (skin prick test, SPT uag/%3e intradermal test, IDT) %30
nsasradonifionszdu specific IgE antibody Giamﬁfianuﬁl,t,ﬁﬁmﬁﬁdmﬁ Tdwiunsdiiasdoindu
weuudndaiiinanufitensiu 1gf Feenadutslemilunmssendt asuoradutafonseduliiie
wouiudngaluding udliansavenlduueuidiofaueuiudndannastuieluiogadanu o
o1feUsEiRazonsTinde Tunsdifladonouniludndanemsiiuiugiaeiivse alidaauuazaa
nsnaaeuUfisengiuinmeiiimvitdanse specific IgE antibody likauIn 813fa1suvinsnaaeulagn1sii
Sulssmuemsiiasdeiut (oral food challenge) Tnertes  Wiulssmuemsiasdonsasdon q uay
funnensveiiey dwdunsaltasdouiion Iasanvinsnaaeulaensliensn (drug provocation test)
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nnuialuneukazinnsanliemadendunaunumnindu

2. Yszidumaiumela (airway), n1smela (breathing) wagszuulvaisuiden (circulation)
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3. Tinssnween adrenaline Fadoldueniifinnuddyianuas dndusedliludihengui iosn
adrenaline ﬁqw%ﬂizﬁuﬁ& alpha- Wag beta-adrenergic receptors Iﬂﬂmaﬁuadmaﬂizﬁu alpha-1 adrenersic

receptors yliviaanidennam, WuAMUMLEER karann1suINTamLAuMela dunsnsedu beta-1
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adrenergic receptor iinanszAuussivivesnduiieilavaziildimladuiTu (positive inotropic

WAz chronotropic effects) wagn1snsed beta-2 adrenergic receptor dgnavilivaenauvees wag

WNTa319 cyclic AMP anelumag viTliannsvasansdenansan mast cells way basophils®
WAV Ao @1sarany adrenaline 1:1,000 (1 1n./4a.) 0.01 Ua./AN. VUIALIEEATLA Ag

0.3 ua. Twdn vide 0.3-0.5 wa. ludlvg) vsmsenlaensdadindwilousoa mid-anterolateral voedua

~ < = Aa = v o =1 AR ) g
Wosnduusnaniinisgedueldiinign wasmnoinshifituansaldglasn 1-2 ase n 5-15 wdl

nsalgUheiinnuiuideniunuaglineuauasion1sidne) adrenaline Windwiile visegUlehdl
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5. Tveandumkariansanlavieviemeladiolnizmeladuiainuteus

6. Wansinlufeniinnududensmdainliien adrenaline silavosansunfilviesidu crystalloid

(lactated Ringer’s solution %39 normal saline) laglvuia 10-20 wa/nn. awlu 5-10 wIiLsn uag

v
= @

Ysusnsnistransimudyaiadn Tunsslanuaudendelufdunasainlien adrenaline wazaisun as

1500719 dopamine

7. mslgdu 9 loun

7.1 gdrudanidiu (antihistamine)

nquildigniianzdudamil udlivaslunsinwenisifnnnnimdsansinanady
W cysteinyl leukotrienes, prostaglandins waz PAF Falidadsununldunuen adrenaline Tnseilungy
H, antihistamine =978aABINITNNTTUURMILL W 91013FU Auaufiv usenavilifionnsthafes wu
9usu dudswe Taaaniznisii H, antihistamine iq'uuﬁﬂ 19 diphenhydramine W&z chlorpheniramine

FoiliwnmdUsedinvennistaenn 813ld H, antihistamine Jufl 2 (second generation) WU WU cetirizine,
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loratadine wag fexofenadine @elldanninadruAssvinliinadasnin wasllawizensuuseniu diu
H, antihistamine fUsglewilun1sthisanainisiindseey, aaru kazaanisiinAnusuGensl e1viadeengy
Feenaldsauduld e1lungu H, antihistamine Wlleuld Ao ranitidine Jagiuesdnisemsuasendsssiu
nsleniliesannuasiulou Insefionaldunuiuls A cimetidine warslid ¢ Wosaneradnayinli
v A oV v o & 1 < 1 I3 a wa o ! °
Ausudenmlsmnlimvaendenatasia agalsinuwwinujiivesunsusemalulagiulauug

Tildenquiliieannuiandngudalszdndirdivssansnmlunssnwueuniudnda™

7.2 pashlAdRasaen (corticosteroid)
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Mumsfinwidedunanuin eeshlaaiiesesdlilaiinalunisan biphasic anaphylaxis Aetiuluuuimig
wUfiRdmiunisguagUeninsuiaiinguuse we. 2560° Juwuihdl e1afinsanlinesilaaifissesn
TufhenfinmzueunfiudnTaguuse, TusziRlsaiin wiodUreineldsu systemic corticosteroid Tuvian
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7.3 gnvgrgnaananvila f3,-adrenergic agonist
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7.4 Glucagon wag atropine

Q’ﬂwﬁlé’%“um beta-blocker a19iinAuRLdanmwazFladudiannsnanisiuvesiilae
ﬁﬂﬁlﬂummquLLiwaaLLauﬁ\ILLﬁﬂ%aLLaziaJmauauawiam adrenaline filwluvwnundle nnsli elucagon
%ﬁqmémzﬁuﬂﬁmLﬁaﬁﬂaLLasammsmm%wamaamaﬂﬂmﬂmu beta receptor @3 atropine JUszlyasl

Tupsaliilawiut AnsanlienilunsdlngUlglinevausssienisliien adrenaline uazaisun
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1. wigue1dn adrenaline lnupnenldnszuandng nsiaudn (adrenaline prefilled syringe) %38
adrenaline auto-injector Lﬁ@iﬁé’ﬂaSWﬂﬁméfﬂf’imaamnmuaﬂ%’lé’ﬁuﬁﬁaﬁmmi wieuriiaauiinisanen
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Ay a .
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Aenseduidn leu msshwlsagiuimeniduiutida (allergen immunotherapy) Tnsnsliansiiglaoud
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