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Phan vé 1a mot rdi loan c6 kha néng gay t&r vong khi chwa dwoc xac dinh va diéu tri. Didu nay mot phan c6 thé 1a do
khéng nhan thirc dwoc rang phan vé 1a moét hdi chirng rong hon nhiéu so véi "sbc phan vé", va muc tiéu la nén sém
nhan biét va diéu tri véi epinephrine dé ngan chén sy tién trién cac triéu chirng hd hép va / hodc tim mach de doa tinh mang, bao
gom ca sbc.

QUAN LY BAN PAU — Viéc danh gia va diéu trj kip thoi 1a rat quan trong trong phan vé, vi ngwng tim ngwng thé va
tlr vong c6 thé xay ra trong vong vai phut [1-9]. Cling rat quan trong dé diéu tri phan vé nhanh chéng b&i vi né duwéng
nhw dap trng tt nhat véi didu trj trong giai doan sém, dwa trén cac quan sat cho thay viéc tiém epinephrine muén cé
lién quan dén t& vong [10-15].

Cac bang cung cap tdng quan vé danh gia ban dau va xt tri cap clru phan vé & nguwdi Ién (bang 1) va & tré em (bang
2).

Nén tadng cGa quan ly ban dau nhw sau [16-21]:

e Nglrng tiép xtc v&i di nguyén ngay lap tirc, néu cé thé (vi du, ngirng truyén thudc nghi ngo).
e Goigiup do.
e Tiém bép epinephrine , tiép theo la epinephrine IM hodc tiém tinh mach (IV).

e D4t bénh nhan & tw thé ndm nglra véi chi dwdi nang cao, triy khi cé phu né ndng dwéng hé hap trén khién bénh
nhan ding thang (va thudng nghiéng nguwdi vé phia trwéc). Néu bénh nhan cé non, viéc d&t bénh nhan & tw
thé nra nam véi chi dwdi nang cao co thé thich hop hon. Bat bénh nhan cé thai ngdm nghiéng trai.

e Thd oxy.

e Hdi stre dich dwérng tinh mach.
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Trong moét loat 164 trwdng hop tlr vong do phan vé, khoang thoi gian trung binh gilra khéi phat triéu chirng va
ngung tim ngwng thé 1a 5 phut trong phan vé do thubc, 15 phat trong phén vé do noc doc con trung va 30 phut trong
phan vé do thirc an gay ra [1].

Panh gia va quan ly ban dau — M6t sé thanh phan quan trong trong quan ly ban diu can dwoc tién hanh ddng thoi
[22-27]. Bang téng quan tém t&t cac can thiép quan trong trong vong vai phat dau tién & nguwoi Ion (bang 1) va & tré
em (bang 2):

Ban dau nén tap trung chd y vao dwdng thé, hd hap va tuan hoan, ciing nhw tinh trang y thirc. Danh gia phu
mach & méi, lu®i, hong miéng, va yéu cau bénh nhan doc tén clia minh dé& danh gia tinh trang phu né quanh
lwdi hodc thanh mén. Can xem xét cac biéu hién & da nhw may day, phu mach, néu cé thi rat hiru ich trong viéc
xac dinh chan doan.

Epinephrine nén tiém bap vao mat trwéc bén dui (bang 1 va bang 2) [10,17-21,28,29]. Néu cac triéu chirng
nghiém trong, nén tién hanh truyén tinh mach lién tuc epinephrine.

Néu dworng hd hép trén khong phu né, bénh nhan nén dwoc dét & tw thé nam véi chi dwéi nang cao dé téi wu hoa
kha n&ng twédi mau cho cac co quan quan trong (va & phu ni¥ cé thai nén ndm nghiéng trai dé gidm chén ép tinh
mach chd dwéi béi tir cung khi cé thai) [30]. Tw thé nam ciing gilip ngan ngira tut huyét ap trdm trong, gidm kha
néng dd day tim, va hoat ddng dién vé mach. Trong tinh huéng nay, t& vong cé thé xay ra trong vong vai giay
[21]. Bénh nhan c6 suy hé hap hodc nén 6i cé thé khong chiu dwng dwoc tw thé nam va nén dwoc dat & tw thé
thodi mai, v&i chi dwdi nang cao, néu cé thé.

Cung cép oxy, ban dau nén st dung mét mask khéng thé lai véi lwu lweng 15 lit / phat hodc mask lwu
lweng cao (cung cap it nhat 70 phan tram va 1én dén 100 phan tram oxy).

Hai dwdng truyén tinh mach 1én (ly twéng la c& 14 dén 16 G cho hau hét ngudi Ién) nén duoc thiét lap dé chuén bi
cho viéc dung thudc nhanh chéng va truyén dich.

O nguoi Ién cé huyét ap binh thwong, nwée mudi dang trwong (0,9%) nén dwoc truyén duy tri véi tbe d6 125 mL
/ gitv. O tré em, nén truyén véi tbe dd duy tri phu hop véi can nang cla tré.

Theo dbi lién tuc vé tinh trang tim phdi, bao gdm theo d&i huyét ap, nhip tim va nhip th& thwdng xuyén, ciing nhw
dd bao hoa oxy va&i pulse oximetry.

Quan ly dwong thé — Budc dau trong quan ly phan vé lién quan dén viéc danh gia nhanh duwéng thé ctia bénh

nhan [22-26]:

Nén dat ndi khi quan ngay 1ap tirc néu cé dau hiéu thé rit hodc ngwng thé.
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e Nén chuén bi cho viéc d&t ndi khi quan sém néu cé céc triéu chirng dwong thé hodc phu né lwdi, hong miéng,
bao gdm ca Iwdi ga, hodc néu coé bién dbéi giong ndi, ddc biét néu chi mot thdi gian ngén ké t khi tiép xtc. Sw
hién dién cta phu né dwong hd hép trén sém cho thay cé su tién trién nhanh chéng, doi héi phéi co hanh déng
Kip thoi.

e Trong mét sé it trudng hop, cé thé can phai mé khi quan cap ciru néu phu né dudng hod hép trén ngén can
viéc tiép can thanh mon.

Truyén dich — Nén dat duwéng truyén tinh mach trong moi trwdng hop phan vé. Tai phan bé dich c6 thé xay ra
nhanh chéng do tang tinh thAm thanh mach, c6 thé mét t&i 35% thé tich ndi mach trong vong vai phat [17]. Bat ky
bénh nhan nao tut huyét ap khéng dap tng kip thdi va hoan toan véi IM epinephrine nén dwoc hdi strc véi mot
lwong dich 1&n [22- 26]. Cac nguyén tac sau day nén dwoc dung dé hwéng dan diéu tri:

Viéc truyén dich nén duwoc bat ddu ngay lap tirc & nhirng bénh nhan cé ha huyét ap tw thé, hodc dap &ng
khéng day dd véi IM epinephrine.

e Nguoi lén nén nhan 1 dén 2 lit normal saline chay nhanh trong nhirng phat dau néu c6 thé. Lwong dich
I&n (Ién dén 7 lit) cé thé can thiét.

e Tré em nén duwoc dung normal saline liéu bolus 20 mL / kg, méi lan trén 5 dén 10 phut, va Iap lai, khi
can thiét. Luong dich 1&n (18n dén 100 mL / kg) cb thé can thiét [31].

Bénh nhan can dwoc theo dai lién tuc dé danh gia dap trng 1am sang va tinh trang qua tai dich.

Phu nir cé thai — Cac lwu y va can nhéc bd sung rat quan trong trong viéc quan ly phan vé & phu ni ¢é thai. Vi du,
trong qua trinh chuyén da va sinh n&, dat bénh nhan nam nghiéng trai, cung cap oxy lwu lwong cao va duy tri huyét
&p tam thu it nhat 90 mmHg, ciing nhw theo dai thai lién tuc, 1a rat quan trong.

PIEU TRI DUNG THUOC

Epinephrine — Epinephrine 1a liéu phap diéu tri du tay va quan trong nhat dbi véi phan vé, can dwoc dung ngay khi
phan vé dwoc xac dinh d& ngén chan su tién trién céac triéu chirng de doa tinh mang. Viéc tiém epinephrine muén cé
lién quan dén tl vong [10-15]. Epinephrine ciing nén dwoc dung cho bénh nhan cé cac triéu chirng hodc déu hiéu phu
hop v&i phan vé sép xay ra va nghi ngé 1am sang cao, ngay ca khi chwa thoa céc tiéu chuan chan doan.

Liéu va cach dung — Epinephrine c6 sén trén thij truéng & cac ndng dd khac nhau. Can than trong khi st dung,
pha loéng chinh xac dé tranh gay bién chirng tim mach [22-26]. Sw nham |&n van ton tai & cac bac silam sang vé
liéu epinephrine téi wu va dworng dung cho diéu tri ban dau cia phan vé [35,36].

Tiém bap epinephrine —Tiém bap (IM) 1a dwéng dung wu tién ban dau clia epinephrine cho phan vé trong
hau hét cac truong hop va & bénh nhan thudc moi Ira tudi [37,38]. IM dwoc khuyén cao hon tiém dwéi da vi nd cung cap
sy gia tang néng d6 epinephrine nhanh hon trong huyét twong va mé [19,20]. IM cling dwoc wa thich hon bolus tinh
mach vi né nhanh hon trong nhiéu tinh huéng va an toan hon (nguy co bién chieng tim mach it hon, chang han nhw
tang huyét ap tram trong va rdi loan nhip thét).
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Pha loang epinephrine tiém bap 1 mg/mL (1:1000).

e Liéu tiém bap — Déi v&i cac tinh hudng ma mét lidu chinh xac cé thé dwoc dung, liéu khuyén cao cla
epinephrine cho bénh nhan & moi Itra tudi la 0,01 mg / kg (liéu tbi da 0,5 mg), tiém vao mat trwdc bén dui.

e Danh gia dap ng vé&i IM epinephrine — Hau hét bénh nhan sé dap ng véi mét liéu IM epinephrine duy nhét,
d&c biét néu n6 dwoc dung ngay sau khi khéi phat triéu chirng. Tuy nhién, khi tiém epinephrine ngoai vién, nén
dwa bénh nhan dén Khoa C4p ctru bénh vién dé& danh gia thém. IM epinephrine c6 thé dwoc 13p lai trong
khoang th&i gian tir 5 dén 15 phit néu khong cé dap (rng hoac dap rng khong day da hodc tham chi
hoéc it nhat hai liéu tiém nhéc lai (vi du, & nhiPng bénh nhan phan vé ning va nhirtng nguwdi khong thé tiép
can cham soéc cap clru kip thdi) [4647]. Cac nghién ctru hdi clru cho thay tiém nhac lai la can thiét trong
12 dén 36% céac trwdng hop [48-54]. Bénh nhan cé tién siv phan vé trudc d6 va nhirng ngudi cé biéu hién dé
birng, vd md hoi, hodc kho thé thuwdng can nhiéu lidu epinephrine hon dé kiém soat cac triéu chirng trong mot
nghién ctru quan sat [55].

O nhirng bénh nhan tiép tuc tut huyét ap sau khi IM epinephrine, nén truyé&n dich tinh mach. Xem xét can trong
viéc bat dau chuyén ngay sang truyén tinh mach cham lién tuc epinephrine, do né thuwéng da sén sang trong
trwéng hop bénh nhan khéng dap &ng véi IM epinephrine va truyén dich.

Tiém epinephrine bolus tinh mach cham (tranh hoac chi str dung than trong) — Tiém bolus epinephrine lién
quan dén céac sai sét vé liéu dung va céc bién chirng tim mach hon so véi tiém bap va can tranh khi cé thé

mot nghién clru quan sat 362 liéu epinephrine ding cho 301 bénh nhan trong diéu tri cap ctru phan vé, co bén
trwong hop qua lieu, tat ca deu xay ra véi bolus IV [37]. Cac bién cb tim mach bét loi co nhiéu kha nang xay ra
hon véi bolus IV so v&i IM (3 trong so 30 so vdi 4 trong sO 316).

Tuy nhién, co thé co nhivng tinh hudng ma bolus tinh mach cham epinephrine dwoc chi dinh, chéng han nhw khi
bénh nhan vao séc hodc c6 nguy co séc, khang véi IM epinephrine va truyén dich, va dwéng truyén epinephrine
chwa co san.

Truyén tinh mach lién tuc epinephrine va chi dinh — Bénh nhan khéng dap &ng véi tiém bap epinephrine va
hdi strc dich tich cuc c6 thé khéng dam béo twdi mau day da dén cac méd co, nhu thueng gap nhat & nhirng
ngudi cé biéu hién tut huyét ap hodc céc triéu chirng trdm trong va c6 dau hiéu canh bao séc (chéng mat, tiéu
tiéu khong tw cha).

Nhirng b&nh nhan nay nén dung epinephrine truyén tinh mach cham, véi tbc do truyén dworc diéu chinh theo
dap (rng va tinh trang huyét déng. Truyén tinh mach epinephrine tét nhat nén dwoc dung béi cac bac si dwoc
dao tao, co kinh nghiém trong viéc dung cac thudéc van mach va cé thé dwoc diéu chinh (liéu epinephrine) véi
theo dai huyét ap lién tuc, nhip tim va chic nang.
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Glucagon cho bénh nhan dung thuéc chen beta — Bénh nhan dung thudc chen beta cé thé khang véi diéu tri
epinephrine va cé thé tién trién tut huyét ap khang tri. Trong tinh huéng nay, glucagon nén dwoc dung b&i vi né
cé tac dung co bop va lam thay ddi nhip tim ma khéng qua trung gian thu thé beta [70,71].

e Liéu dung cho nguoi I6n 1a tir 1 dén 5 mg bolus tinh mach cham trong vong vai phat. Sau doé cé thé truyén
tinh mach 5-15 mcg / phuat tuy theo dap &ng 1am sang.

e Liéu dung cho tré em 1a 20 dén 30 mcg / kg (t6i da 1 mg) bolus tinh mach cham trong vai phat. Sau d6 cé thé
truyén 5-15 mcg / phit chuan do dé dat hiéu qua (tic la, khéng dwa vao trong luveng co thé).

Dung glucagon nhanh c6 thé gay nén. Do dd, bao vé dwdng thé, vi du, dit bénh nhan & tw thé ndm nghiéng, 1a quan
trong ddi véi bénh nhan lo mo.

Thuéc gidn phé quan — Dé diéu tri co that phé quan khong dap (ng véi epinephrine, thubc gian phé quan dang hit
(vi du, albuterol, salbutamol), nén dwoc str dung, khi can thiét. Thube gidn phé quan chi la bién phap diéu tri bd sung
cho epinephrine vi chiing khéng ngén nglra hodc lam giam phu né niém mac dwdng thé trén hodc sbc, do d6 tac
dung alpha-1 adrenergic ctia epinephrine 1a tdi quan trong [22-26]. Bang chirng cho viéc st dung cac thuéc chi van
beta-2 adrenergic trong phan vé dwoc ngoai suy tir viéc str dung ching trong diéu tri con hen phé quan cép.

Cac thuéc khac — Cac thube cé thé dwoc dung dwdi dang liéu phap bd tror cho epinephrine trong diéu tri phan vé
bao gébm thuéc khang histamin H1, khang histamin H2, thubc gian phé quan va glucocorticoid. Khéng st dung thubc
nao trong sb nhirng thudc nay nhw diéu tri ban diu ho&c diéu tri duy nhét vi ching khéng lam gidm tac nghén duéng
hoé hap trén hodc dwéi, tut huyét ap, hodc sbc va phai 1a diéu tri ciru mang.

Thudc khang histamin H1 — Epinephrine la phwong phap diéu tri dau tay trong phan vé va khng cé lwa chon thay thé nao.
Thubc khang histamin H1 lam gidm ngtra va may day, va viéc str dung chiing trong phan vé dwo'c ngoai suy tir cac nghién clru vé
may day. Mét tdng quan hé théng ttr cac tai liéu khong tim thay dworc bat ky thtr nghiém ngu nhién cé ddi chirng nao dap trng cac
tiéu chuan hién hanh va ho tro viéc str dung thudc khang histamin H1 trong phan vé [11]. M&c du vay, thuéc khang histamin
H1 1a loai thubc dwoc dung phd bién nhat trong diéu tri phan vé, diéu nay cho thay sw phu thuéc qua muirc
vao cac loai thubc nay[72-75].

e Dbi v&i ngudi 16N, diphenhydramine 25 dn 50 mg cé thé dwoc tiém tinh mach trong vong nadm phut, cé thé
dworc 1ap lai véi liéu téi da 400 mg mbi 24 gid.

e DGi v&i tré em can nang dwéi 50 kg, diphenhydramine 1 mg / kg (t6i da 50 mg) c6 thé dwoc tiém tinh
mach trong vong ndm phut, cé thé dwoc 13p lai v&i lidu tdi da hang ngay 1a 5 mg / kg hodc 200 mg mbi
24 gio.

Déi véi didu tri dwdng udng, thubdc khang histamin H1 thé hé thi hai (vi dy, cetirizine) cung cép céac lgi thé nhét
dinh so v&i cac thudc thé hé thir nhat (vi dy, diphenhydramine, chlorpheniramine, hydroxyzine, va promethazine).
Thubc khang histamin H1 thé hé th& hai it co kha nang lam suy giam nhan thirc hodc van dong (vi du, kha
nang lai xe an toan) hoac gay an than [11,1578]. Cetirizine dung dwdng udng khéi phat tac dung trong vong 30
dén 40 phut va kéo dai 24 gid. Tuy nhién, thubc khang histamin H1 thé hé th(r hai khéng c6 duwéng tiém.
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Thuéc khang Histamin H2 — Mét loai thudc khang histamin H2 dwoc dung véi thube khang histamin H1 ¢
thé giup gidm may day [79].

Mé&c du thube khang histamin H2 d6i khi dwoc dung trong diéu tri phan vé, thudc khang histamine H2 khéng lam giam
tdc nghén dwéong hd hap trén hodc dwai hay 1a sbe. Cac téng quan hé thdng khong xac dinh bat ky thtr nghiém ngau
nhién cé déi chirng ndo hd tro viéc st dung cac thubc nay trong phan vé hodc may day [80,81].

Néu dwoc st dung, ranitidine (50 mg & ngwdi lén) (12,5 dén 50 mg [1 mg / kg] & tré em), c6 thé dwoc pha
lodng v&i dextrose 5 phan tram dd 20 mL va tiém tinh mach trong vong nam phut.

Glucocorticoid — Thoi gian khéi phat tac dung cla glucocorticoid mét vai gier. Do do, cac loai thuéc nay khéng
lam gidm triéu chirng va cac dau hiéu ban dau cda phan vé. Ly do dé dung chung 1a dé ngan chan vé mét ly thuyét
cac phan (rng hai pha hodc kéo dai xay ra trong mét sé trwérng hop phan vé. Tuy nhién, mét danh gia hé théng voi
céc tai liéu khong tim thay dwoc béat ky thir nghiém 1am sang ngau nhién cé déi chirng nao chirng minh hiéu qué cta
glucocorticoid trong diéu tri phan vé [82]. Ngoai ra, mét nghién ctvu & bénh nhan tai Khoa Cap ctru cé phan &ng di
&ng hodc phan vé cho thay diéu tri bang glucocorticoid khéng lam gidm sé 14n nhap Khoa Cép ctru tré lai hodc phan
vé hai pha [83].

Néu dwoc, mét liéu methylprednisolone tir 1 dén 2 mg / kg / ngay la da. Néu diéu tri véi glucocorticoids, nd
nén dwoc dirng sau mot hodc hai ngay ma khong can giam liéu dan.

TOM TAT VA KHUYEN CAO

e Bénh nhan phan vé& nén dwoc danh gia va diéu tri cang nhanh cang tét, vi ngung tim ngung thé va t&r vong c6 thé
xay ra trong vong vai phit. Phan vé dudng nhw dap tng tot nhat véi diéu tri trong giai doan sém, trude khi tién trién
séc, dwa trén cac quan séat cho thay dung epinephrine muén cé lién quan dén t&r vong.

e Quan ly ban dau dwoc tém tét trong cac bang tdng quan nhanh danh cho ngu i Ién (bang 1) va tré em
(bang 2).

e Epinephrine 13 diéu tri cru mang trong phan vé. N6 nén dwoc tiém cang sém cang tét d& ngan chan sw tién
trién cac dau hiéu va triéu chirng. Khong cé chdng chi dinh tuyét dbi dbi véi viéc st dung epinephrine, va dé 1a
lwa chon diéu trj cho phan vé & bat ky mirc dd nao. Ching t6i khuyén céo dung epinephrine cho bénh nhan c6
triéu chirng va dAu hiéu ré rang la nhe (vi duy, mét it may day va kho khé) (Grade 1B), cing nhw cho bénh nhéan
¢ triéu chirng va dau hiéu tir vira dén nang (Grade 1A).

e Duwong dung epinephrine phu thudc vao cac triéu ching biéu hién. B4i véi bénh nhan khong cé tut huyét ap
nghiém trong hoac soc hoac ngwng tim ngung th&, tiém bap vao mat trwéc bén dui la dwdng dung ban dau dwoc
khuyén céo, wu tién hon so véi tiém dwéi da hodc tiém tinh mach.

 Khi mét liéu chinh xac c6 thé dwoc dung, 0,01 mg / kg (tbi da 0,5 mg) nén duwoc tiém & mat trwdc bén
dui mdi 5 dén 15 phat hodc thwdng xuyén hon néu can thiét.

 Khi st dung but tiém tw dong, tré can nang dwdi 25 kg nén duoc dung liéu 0,15 mg va can nang trén
25 kg nén dung liéu 0,3 mg mdi 5 dén 15 phut hodc thwdng xuyén hon néu can. Viéc sir dung but
tiém tw dong phai dwoc xem xét can than & tré so sinh va tré c6 can nang dwéi 7,5 kg. Tuy nhién, loi
ich c6 thé Ién hon so véi nguy co néu day la ngudn epinephrine duy nhat s&n cé.

e Tai phan bd dich cé thé xay ra trong phan vé, va tat ca bénh nhan c6 ha huyét ap tw thé, hoac dap (rng khoéng
déy da voi epinephrine nén nhan dwgc mét lwong dich I&n véi normal saline. Bénh nhan co huyét ap binh
thwdng nén duoc dung normal saline dé duy tri dwdng truyén tinh mach trong trwdng hop tinh trang cta ho
xau di.

e Can bd sung oxy va thubc gidn phé quan cho bénh nhan cé cac dau hiéu hoéc triéu chirng cta dwong ho
hép.

e Tiém tinh mach epinephrine dwoc chi dinh cho bénh nhan tut huyét ap nghiém trong hodc céc triéu chirng va
d4u hiéu goi y sbc sap xay ra (chong mét, tiéu tiéu khong tw cha), khong dap ng véi IM ban dau va hdi stre
dich. Béi v&i nhirng bénh nhan nay, chung téi dé nghi dung epinephrine truyén tinh mach cham lién tuc hon la
bolus IV (Grade 2C). Truyén tinh mach cham c6 it kha ndng gay ting huyét ap trdm trong hoac réi loan nhip
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that. Truyén epinephrine nén di kém véi theo déi huyét dong lién tuc.

e Bénh nhan can duoc danh gia thém dé xac dinh nguyén nhan, vi cac bién phap phong tranh d&c biét hivu ich trong viéc
gidm nguy co tai phat.

Nguyén Phtc Thién

Group “Cap nhat kién thirc y khoa”
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GRAPHICS

Rapid overview: Emergency management of anaphylaxis in adults

Diagnosis is made clinically:

The most common signs and symptoms are cutaneous (eg, sudden onset of generalized urticaria,
angioedema, flushing, pruritus). However, 10 to 20% of patients have no skin findings.

Danger signs: Rapid progression of symptoms, respiratory distress (eg, stridor, wheezing, dyspnea,
increased work of breathing, persistent cough, cyanosis), vomiting, abdominal pain, hypotension,
dysrhythmia, chest pain, collapse.

Acute management:

The firstand most important treatment in anaphylaxis is epinephrine. There are NO absolute
contraindications to epinephrine in the setting of anaphylaxis.

Airway: Immediate intubation if evidence of impending airway obstruction from angioedema. Delay may lead
to complete obstruction. Intubation can be difficult and should be performed by the most experienced clinician
available. Cricothyrotomy may be necessary.

Promptly and simultaneously, give:

IM epinephrine (1 mg/mL preparation): Give epinephrine 0.3 to 0.5 mg intramuscularly, preferably in the
mid-outer thigh. Can repeat every 5 to 15 minutes (or more frequently), as needed. If epinephrine is

injected promptly IM, most patients respond to one,two, or at most, three doses. If symptoms are not
responding to epinephrine injections, prepare IV epinephrine for infusion (see below).

Place patient in recumbent position, if tolerated, and elevate lower extremities.

Oxygen: Give 8to 10 L/minute via facemask or up to 100% oxygen, as needed.

Normal saline rapid bolus: Treat hypotension with rapid infusion of 1 to 2 liters IV. Repeat, as needed.
Massive fluid shifts with severe loss of intravascular volume can occur.

Albuterol (salbutamol): Forbronchospasm resistantto IM epinephrine, give 2.5to5 mgin 3mL saline via
nebulizer. Repeat, as needed.

Adjunctive therapies:

H1 antihistamine*: Consider giving diphenhydramine 25 to 50 mg IV (for relief of urticaria and itching
only).

H2 antihistamine*: Consider giving ranitidine 50 mg IV.

Glucocorticoid*: Consider giving methylprednisolone 125 mg IV.

Monitoring: Continuous noninvasive hemodynamic monitoring and pulse oximetry monitoring should be
performed. Urine output should be monitored in patients receiving 1V fluid resuscitation for severe
hypotension or shock.

Treatment of refractory symptoms:

Epinephrine infusion T: For patients with inadequate response to IM epinephrine and IV saline, give
epinephrine continuous infusion, beginning at 0.1 mcg/kg/minute by infusion pumpA. Titrate the dose
continuously according to blood pressure, cardiac rate and function, and oxygenation.

Vasopressorsﬂ: Some patients may require a second vasopressor (in addition to epinephrine). All
vasopressors should be given by infusion pump, with the doses titrated continuously according to blood
pressure and cardiac rate/function and oxygenation monitored by pulse oximetry.

Glucagon: Patients on beta-blockers may not respond to epinephrine and can be given glucagon 1to 5
mg IV over 5 minutes, followed by infusion of 5 to 15 mcg/minute. Rapid administration of glucagon can
cause vomiting.

Instructions on how to prepare and administer epinephrine for IV continuous infusions are available as separate

tables in UpToDate.



IM: intramuscular; IV: intravenous.

* These medications should not be used as initial or sole treatment.

1 All patients receiving an infusion of epinephrine and another vasopressor require continuous noninvasive
monitoring of blood pressure, heart rate and function, and oxygen saturation.

A For example, the initial infusion rate for a 70 kg patient would be 7 mcg/minute. This is consistent with the
recommended range for non- weight-based dosing for adults, which is 2 to 10 mcg/minute. Non-weight-based

dosing can be used if the patient's weight is not known and cannot be estimated.
Adapted from: Simons FER. Anaphylaxis. J Allergy Clin Immunol 2010; 125:S161.
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Rapid overview: Emergent management of anaphylaxis in infants and children*

Diagnosis is made clinically:

The most common signs and symptoms are cutaneous (eg, sudden onset of generalized urticaria,
angioedema, flushing, pruritus). However, 10 to 20% of patients have no skin findings.

Danger signs: Rapid progression of symptoms, evidence of respiratory distress (eg, stridor,
wheezing, dyspnea, increased work of breathing, retractions, persistent cough, cyanosis), signs
of poor perfusion, abdominal pain, vomiting, dysrhythmia, hypotension, collapse.

Acute management:

The firstand mostimportant therapy in anaphylaxis is epinephrine. There are NO absolute
contraindications to epinephrine in the setting of anaphylaxis.

Airway: Immediate intubation if evidence of impending airway obstruction from angioedema. Delay may
lead to complete obstruction. Intubation can be difficult and should be performed by the most experienced
clinician available. Cricothyrotomy may be necessary.

IM epinephrine (1 mg/mL preparation): Epinephrine 0.01 mg/kg should be injected intramuscularly in
the mid-outer thigh. For large children (>50 kg), the maximum is 0.5 mg per dose. If there is no response
or the response is inadequate, the injection can be repeated in 5 to 15 minutes (or more frequently). If
epinephrine is injected promptly IM, patients respond to one, two, or at most, three injections. If signs of
poor perfusion are present or symptoms are not responding to epinephrine injections, prepare 1V
epinephrine for infusion (see below).

Place patient in recumbent position, if tolerated, and elevate lower

extremities.

Oxygen: Give 8 to 10 L/minute via facemask or up to 100%
oxygen, as needed.

Normal saline rapid bolus: Treat poor perfusion with rapid infusion of 20 mL/kg. Re-evaluate and repeat
fluid boluses (20 mL/kg), as needed. Massive fluid shifts with severe loss of intravascular volume can
occur. Monitor urine output.

Albuterol: For bronchospasm resistant to IM epinephrine, give albuterol 0.15 mg/kg (minimum dose: 2.5
mg) in 3 mL saline inhaled via nebulizer. Repeat, as needed.

H1 antihistamine: Consider giving diphenhydramine 1 mg/kg (max 40 mg) IV.

H2 antihistamine: Consider giving ranitidine 1 mg/kg (max 50 mg) IV.

Glucocorticoid: Consider giving methylprednisolone 1 mg/kg
(max 125 mg) IV.

Monitoring: Continuous noninvasive hemodynamic monitoring and pulse oximetry monitoring should be
performed. Urine output should be monitored in patients receiving IV fluid resuscitation for severe
hypotension or shock.

Treatment of refractory symptoms:

Epinephrine infusionT: In patients with inadequate response to IM epinephrine and IV saline, give
epinephrine continuous infusion at 0.1 to 1 mcg/kg/minute, titrated to effect.

Vasopressorsﬂ: Patients may require large amounts of IV crystalloid to maintain blood pressure. Some
patients may require a second vasopressor (in addition to epinephrine). All vasopressors should be
given by infusion pump, with the doses titrated continuously according to blood pressure and cardiac
rate/function monitored continuously and oxygenation monitored by pulse oximetry.

IM: intramuscular; IV: intravenous.

* A child is defined as a prepubertal patient weighing less than 40 kg.

1 All patients receiving an infusion of epinephrine and/or another vasopressor require continuous noninvasive
monitoring of blood pressure, heart rate and function, and oxygen saturation. We suggest that pediatric centers
provide instructions for preparation of standard concentrations and also provide charts for established infusion
rate for epinephrine and other vasopressors in infants and children.
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Example of epinephrine infusion (1 microgram/mL) - Adult

Exampleof preparation of epinephrineinfusion forrefractory symptoms of anaphylaxis (adult patient)
for emergency/critical care units

Final concentration: Epinephrine 1 mcg/mL

Add 1 mg (1000 mcg) of epinephrine to 1 liter bag of 0.9% normal saline (NS)

Preparation

1. CHECK vial strength.

2. To prepare epinephrine infusion for a final concentration of 1 mcg/mL, dilute 10 mL of 0.1 mg/mL
epinephrine (may also be labeled 1:10,000) in 1 liter bag 0of 0.9% NS OR 1 mL of 1 mg/mL epinephrine
(may also be labeled 1:1000) in 1 liter bag of 0.9% NS.*

Administration

Start the epinephrine infusion at 0.1 mcg/kg/minute using a programmable infusion pump while

= continuously monitoring the patient's cardiac rhythm and blood pressure (ie, approximately 6 to 10
mcg/minute in most adults).
Using a body weight of 70 kg as an example, you can determine the infusion rate to deliver a dose of
0.1 mcg/kg/minute from a 1 mcg/mL bag as follows:

1. Multiply 0.1 mcg/kg/minute dose by 70 kg body weight to determine dose in mcg/minute (=7

mcg/minute).
2. Use this table to convert 7 mcg/minute to infusion rate of 7 mL/minute (= 420 mL/hour).

Every two to three minutes, increase the infusion rate by approximately one-half of the starting rate
until the blood pressure and perfusion improve. For more detail, refer to the UpToDate topic on
emergency treatment of anaphylaxis.

In morbidly obese adults, we suggest initiating the infusion using a standard, ie, non-weight-
based dose (eg, up to 10 mcg/minute initially) and titrating to effect.

Adult infusion Administration rate for infusion pump to deliver adult dose

dose shown

mcg per mL per mL per

minute minute hour
1 1 60
2 2 120
3 3 180
4 4 240
5 5 300
6 6 360
7 7 420
8 8 480
9 9 540
10 10 600
11 11 660
12 12 720
13 13 780
14 14 840
15 15 900
16 16 960

= The above table is provided as an example. There are other acceptable concentrations. If there is a risk of
volume overload, this dilute solution should only be used as a temporizing measure until a more concentrated



solution (eg, 4 mcg/mL) is available.

Intravenous epinephrine, like all vasopressors, can cause life-threatening hypertension, cardiac ischemia, and
ventricular arrhythmias. It should be administered ONLY by clinicians trained and experienced in dose titration of
intravenous epinephrine using continuous noninvasive electronic monitoring of heart rate and blood pressure.
Epinephrine is an ischemia-causing agent and vesicant. Monitor infusion site for extravasation. Central
venous catheter administration is preferred when available. Refer to the Lexicomp drug reference for
information on managing extravasation including infiltration of phentolamine.



= Toreduce the risk of making a medication error, we suggest that centers have available an institutionally approved
protocol for epinephrine infusion that includes steps on how to prepare and administer the infusion by

programmable infusion pump and standard concentration(s).
* Unused diluted solutions should be discarded within 24 hours or less of preparation, depending on local standards.

References:
1 Gahart BL, Nazareno AR, Ortega MQ. Gahart's 2016 Intravenous Medications: A Handbook for Nurses and
Health Professionals, 32nd ed, Elsevier-Mosby, St. Louis, MO 2016.
2. Lieberman P, Nicklas RA, Oppenheimer J, et al. The diagnosis and management of anaphylaxis practice
parameter: 2010 update. J Allergy Clin Immunol 2010; 126:477.
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Example of epinephrine infusion (4 micrograms/mL) - Adult

Exampleof preparation of epinephrineinfusion forrefractory symptoms of anaphylaxis (adult patient)
for emergency/critical care units

Final concentration: Epinephrine 4 mcg/mL

Add 1 mg (1000 mcg) of epinephrine to 250 mL bag of 0.9% normal saline (NS) or 5%
dextrose water (D5W)

Preparation

1. CHECK vial strength.

2. To prepare epinephrine infusion for a final concentration of 4 mcg/mL, dilute 10 mL of 0.1 mg/mL
epinephrine (may also

be labeled as 1:10,000) OR 1 mL of 1 mg/mL epinephrine (may also be labeled as 1:1000) in 250 mL
" bag of 0.9% NS or D5W.*

Administration

Start the epinephrine infusion at 0.1 mcg/kg/minute using a programmable infusion pump while
continuously monitoring the patient's cardiac rhythm and blood pressure (ie, approximately 6 to 10
mcg/minute in most adults).

* Using a body weight of 70 kg as an example, you can determine the infusion rate to deliver a
dose of 0.1 mcg/kg/minute from a 4 mcg/mL bag as follows:
1. Multiply 0.1 mcg/kg/minute dose by 70 kg body weight to determine dose in mcg/minute (=7
mcg/minute)

1. Use this table to convert 7 mcg/minute to infusion rate of 1.75 mL/minute (= 105 mL/hour)
Every two to three minutes, increase the infusion rate by approximately one-half of the starting rate
until the blood pressure and perfusion improve. For more detail, refer to the UpToDate topic on
emergency treatment of anaphylaxis.

In morbidly obese adults, we suggest initiating the infusion using a standard, ie, non-weight-
based dose (eg, up to 10 mcg/minute initially) and titrating to effect.

Adult infusion Administration rate for infusion pump to deliver adult dose

dose shown

mcg per mL per mL per

minute minute hour
1 0.25 15
2 0.5 30
3 0.75 45
4 1 60
5 1.25 75
6 15 90
7 1.75 105
8 2 120
9 2.25 135
10 2.5 150
11 2.75 165
12 3 180
13 3.25 195
14 35 210
15 3.75 225
16 4 240

= The above table is provided as an example. There are other acceptable concentrations.



« Intravenous epinephring, like all vasopressors, can cause life-threatening hypertension, cardiac ischemia, and
ventricular arrhythmias. It should be administered ONLY by clinicians trained and experienced in dose titration of
intravenous epinephrine using continuous noninvasive electronic monitoring of heart rate and blood pressure.

= Epinephrine is an ischemia-causing agent and vesicant. Monitor infusion site for extravasation.

Central venous catheter administration is preferred when available. Refer to the Lexicomp drug
reference for information on managing extravasation including infiltration of phentolamine.

= Toreduce the risk of making a medication error, we suggest that centers have available an institutionally approved
protocol for epinephrine infusion that includes steps on how to prepare and administer the infusion by
programmable infusion pump and



standard concentration(s).
* Unused diluted solutions should be discarded within 24 hours or less of preparation, depending on local standards.
References:
1 Gahart BL, Nazareno AR, Ortega MQ. Gahart's 2016 Intravenous Medications: A Handbook for Nurses and
Health Professionals, 32nd ed, Elsevier-Mosby, St. Louis, MO 2016.

2. Lieberman P, Nicklas RA, Oppenheimer J, et al. The diagnosis and management of anaphylaxis practice
parameter: 2010 update. J Allergy Clin Immunol 2010; 126:477.
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Example of epinephrine infusion - Pediatric 10 kg

Example of preparation of epinephrineinfusion for refractory symptoms of anaphylaxis for pediatric
patient of 10 kg body weight for emergency/critical care units

Final concentration: Epinephrine 10 mcg/mL

Add 1 mg (1000 mcg) of epinephrine to 100 mL bag of 0.9% normal saline (NS) or 5%
dextrose water (D5W)

Preparation

1. CHECK vial strength.

2. To prepare epinephrine infusion for a final concentration of 10 mcg/mL, dilute 10 mL of 0.1 mg/mL
epinephrine (may also be labeled 1:10,000) in 100 mL bag of 0.9% NS or D5W OR 1 mL of 1 mg/mL
epinephrine (may also be labeled 1:1000) in 100 mL bag of 0.9% NS or D5W.*

AdMinistration

. Infuse aninitial dose of 0.1 mcg/kg/minute using a programmable infusion pump and titrate, as needed,
while continuously monitoring the patient's cardiac rhythm and blood pressure.

For detail on titrating the infusion based upon response, refer to the UpToDate topic on emergency
treatment for anaphylaxis.

o ) Administration rateforinfusion pump to deliver
Pediatric dose for 10 kg child pediatric dose shown
mcg per mL per minute mL per hour for
mcg per

kg per minute for 10 kg 10 kg

minute child child
0.05 0.5 0.05 3
0.1 1 0.1 6
0.2 2 0.2 1
2
0.3 Multiply by 3 0.3 Multiply by é

patient 60 minutes

0.4 . 4 0.4 2
weight 4
0.5 (10kg) 5 05 3
0
0.6 6 0.6 3
6
0.7 7 0.7 4
2
0.8 8 0.8 4
8
0.9 9 0.9 5
4
1 10 1 6
0

The above table is provided as an example. There are other acceptable concentrations.

Intravenous epinephrineg, like all vasopressors, can cause life-threatening hypertension, cardiac ischemia,
and ventricular arrhythmias. It should be administered ONLY by clinicians trained and experienced in dose
titration of intravenous epinephrine using continuous noninvasive electronic monitoring of heart rate and
blood pressure.

Epinephrine is an ischemia-causing agent and vesicant. Monitor infusion site for extravasation. Central
venous catheter administration is preferred when available. Refer to the Lexicomp drug reference for
information on managing extravasation including infiltration of phentolamine.

Toreduce the risk of making a medication error, we suggest that centers have available an institutionally




. approved protocol for epinephrine infusion that includes steps on how to prepare and administer the
. infusion and standard concentration(s).

* Unused diluted solutions should be discarded within 24 hours or less of preparation depending on local standards.
References:
1 Gahart BL, Nazareno AR, Ortega MQ. Gahart's 2016 Intravenous Medications: A Handbook for Nurses and
Health Professionals, 32nd ed, Elsevier-Mosby, St. Louis, MO 2016.
2. Lieberman P, Nicklas RA, Oppenheimer J, et al. The diagnosis and management of anaphylaxis practice
parameter: 2010 update. J Allergy Clin Immunol 2010; 126:477.
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Example of epinephrine infusion - Pediatric 20 kg

Example of preparation of epinephrineinfusion for refractory symptoms of anaphylaxis for pediatric
patient of 20 kg body weight for emergency/critical care units

Final concentration: Epinephrine 10 mcg/mL

Add 1 mg (1000 mcg) of epinephrine to 100 mL bag of 0.9% normal saline (NS) or 5%
dextrose water (D5W)

Preparation

1. CHECK vial strength.

2. To prepare epinephrine infusion for a final concentration of 10 mcg/mL, dilute 10 mL of 0.1 mg/mL
epinephrine (may also be labeled 1:10,000) in 100 mL bag of 0.9% NS or D5W OR 1 mL of 1 mg/mL
epinephrine (may also be labeled 1:1000) in 100 mL bag of 0.9% NS or D5W.*

AdMinistration

. Infuse aninitial dose of 0.1 mcg/kg/minute using a programmable infusion pump and titrate, as needed,
while continuously monitoring the patient's cardiac rhythm and blood pressure.

For detail on titrating the infusion based upon response, refer to the UpToDate topic on emergency
treatment of anaphylaxis.

Administrationrateforinfusion pumptodeliver
Pediatric dose for 20 kg child pediatric dose shown
mcg per mL per minute mL per hour for
kg per mmci?]uqcir for 20 kg 20 kg
minute child child
0.05 1 0.1 6
0.1 2 0.2 12
0.2 4 0.4 24
0.3 6 0.6 36
0.4 Multiply by 8 08 Multiply by 48
05 pat_ient 10 1 60 minutes 60
weight
0.6 (20kg) 12 1.2 72
0.7 14 14 84
0.8 16 1.6 96
0.9 18 1.8 108
1 20 2 120

The above table is provided as an example. There are other acceptable concentrations.
Intravenous epinephrine, like all vasopressors, can cause life-threatening hypertension, cardiac ischemia,
and ventricular arrhythmias. It should be administered ONLY by clinicians trained and experienced in dose
. titration of intravenous epinephrine using continuous noninvasive electronic monitoring of heart rate and
. blood pressure.

Epinephrine is an ischemia causing agent and vesicant. Monitor infusion site for extravasation. Central

venous catheter administration is preferred when available. Refer to the Lexicomp drug reference for

information on managing extravasation including infiltration of phentolamine.

To reduce the risk of making a medication error, we suggest that centers have available an institutionally
= approved protocol for epinephrine infusion that includes steps on how to prepare and administer the

infusion and standard concentration(s).

* Unused diluted solutions should be discarded within 24 hours or less of preparation, depending on local standards.

References:
1. Gahart BL, Nazareno AR, Ortega MQ. Gahart's 2016 Intravenous Medications: A Handbook for Nurses and
Health Professionals, 32nd ed, Elsevier-Mosby, St. Louis, MO 2016.



2. Lieberman P, Nicklas RA, Oppenheimer J, et al. The diagnosis and management of anaphylaxis practice
parameter: 2010 update. J Allergy Clin Immunol 2010; 126:477.
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Beneficial effects and adverse effects of epinephrine in the treatment of anaphylaxis

Beneficial effects

At alpha-1 receptor:
Increased vasoconstriction (at low doses)
Increased peripheral vascular resistance
Increased blood pressure
Decreased mucosal edema (eg, in larynx)
At beta-1 receptor:
Increased heart rate (chronotropy)
Increased force of cardiac contraction (inotropy)
At beta-2 receptor:
Decreased mediator release from mast cells and basophils
Increased bronchodilation
Increased vasodilation

Adverse effects*T4A

Common and Anxiety, palpitations, pallor, tremor, fear, restlessness, dizziness, headache

transient

Uncommon Ventricular arrhythmias, angina, myocardial infarction, pulmonary edema, sudden sharp
(typically occur increase in blood pressure, intracranial hemorrhage

after overdose)

* Risk of adverse effects may be increased in the following conditions:

= Use oftricyclic antidepressants, monoamine oxidase inhibitors, or cocaine.

= Some pre-existing cardiovascular, central nervous system, or thyroid diseases. Examples include

intracranial surgery, acute aneurysm,or untreated hyperthyroidism.

] Serious adverse effects such as those listed in the table potentially occur when epinephrine is given in
overdose by any route, most commonly after an intravenous bolus injection, an overly rapid intravenous
infusion, or an erroneous intravenous injection of a 1 mg/mL (1:1000) epinephrine solution instead of an
appropriately diluted 0.1 mg/mL (1:10,000) or a 0.01 mg/mL epinephrine solution.
A Anaphylaxis can present as an acute coronary syndrome, arrhythmias, myocardial infarction, or angina, before
or in the absence of epinephrine injection. This potentially occurs in patients with known coronary artery disease,
patients in whom subclinical coronary artery disease is unmasked, and patients (including children) with
transient coronary artery vasospasm in whom no cardiovascular abnormalities can be detected by
electrocardiogram or echocardiography after recovery from anaphylaxis.
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