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Thudc van mach 1a mot loai thube gay co mach manh va do d6 lam ting huyét ap dong mach trung binh (MAP).
Thudc van mach khac véi thude ting co bép co tim; tuy nhién, nhidu loai thude c6 ca hai tac dung. Mic du nhiéu loai
thudc van mach da duoc sir dung tir nhirng ndm 1940, chi c6 ¢ mét sb thir nghiém 1am sang so sanh truc tiép cac loai
thudc nay hodc ghi nhan cai thién két cuc do viéc sir dung chung [1]. Nhu vy, cach thire ma cac loai thubc nay
thuong duoc st dung chi yéu phan anh y kién cua chuyén gia, dir liéu nghién ciru ¢ dong vét va st dung céc chi
tiéu 1am sang thay thé.

CO CHE SINH LY CUA SU CO MACH — Céc loai chinh cua thy thé adrenergic lién quan dén hoat dong co
mach 1a cac thy thé alpha-1, beta-1 va beta-2, ciing nhu thu thé dopamine [23].

Alpha adrenergic — Kich hoat thu thé alpha-1 adrenergic, tai thanh mach méau, gay co mach dang ké. Cac thu thé
alpha-1 adrenergic ciing c6 mit & tim va c6 thé ting thoi gian co bop ma khong lam ting nhip tim. Tuy nhién, ¥
nghia 14m sang cua hién tuong nay khong rd rang [4].

Beta adrenergic — Céc thy thé beta-1 adrenergic ¢ tim lam ting co bop va nhip tim véi tac dung co mach ti thiéu.
Kich thich thu thé beta-2 adrenergic tai mach mau gy giin mach.

Dopamine — Céc thu thé Dopamine hién dién ¢ giwdng mach méau than, tang (mac treo), mach vanh, va mach mau
nio; kich thich cac thu thé nay s& gay gidn mach. Phan nhom thtr hai ciia thy thé Dopamine c6 thé gy co mach bang
cach giai phong norepinephrine .

Cic thudc 1am ting nhay cam véi canxi — Mot s6 thude 1am tang tinh nhay cam caa co bop co tim véi canxi, lam
tang co bop co tim (vi dy, pimobendan, levosimendan). Cac thudc niy c6 cac tinh chat duge 1y bo sung, chang han
nhu e ché phosphodiesterase, c6 thé lam ting co bop, gidn mach va déng gop dang ké vao cac dic diém 1am sang
Cua chung.

Angiotensin — Céc thy thé angiotensin (AT1 va AT2) 1a cac thu thé protein bat cap voi angiotensin II.
Angiotensin II 1a chat co mach, mét phan cua hé renin-aldosterone-angiotensin (RAAS). Khi thu thé duoc kich
thich, ndng d6 canxi ting 1én lam trung gian tac dung co mach ciing nhu ting tiét aldosterone va vasopressin [5].

NGUYEN LY — Tut huyét ap c6 thé do giam thé tich tuan hoan (vi du, do mat mau), suy bom (vi duy, suy
tim khang tri hoac bién ching sbc trong nhdi mau co tim), hoac réi loan phan b6 mau (vi du, sdc nhiém
khuan, phan vé).

Thudc van mach duoc chi dinh khi huyét ap tam thu giam 30 mmHg so véi mitc nén, hoic huyét ap dong mach
trung binh < 60 mmHg, gdy ra tinh trang rdi loan chiic niang co quan dich do giam tudi mau. Nén diéu chinh tinh
trang giam thé tich tuan hoan trude khi diéu tri thudc van mach [6].

Viéc st dung hop 1y cac thudc van mach va ting co bop duge huéng din béi ba ndi dung co ban:

e Mot thude, nhiéu thu thé — Mét loai thudc nhat dinh thuong c6 nhiéu tac dung vi cac tac dong trén nhiéu hon mét thy thé.
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Vi dy, dobutamine ting cung lwong tim bang cach tac dong 1én thu thé beta-1 adrenergic; tuy nhién, né ciing tac
dong 1én cac thu thé adrenergic beta-2 va do d6 gy gidn mach va c6 thé gy ha huyét ap.

e Duong cong dap ung liéu - Nhiéu thubc co6 dudng cong dap tng lidu, sao cho phan nhom thuy thé
adrenergic chinh dugc kich hoat béi thudc phu thuoc lidu. Vi dy, dopamine kich thich thu thé beta-1
adrenergic ¢ liéu 2 dén 10 mcg / kg / phiit, va thy thé alpha adrenergic khi liéu vugt qua 10 mcg / kg / pht.

e Tac dong truc tiép va phan xa - Mot thude nhat dinh c6 thé anh huong dén huyét ap dong mach trung binh
(MAP) béi ca tac dong truc tiép 18n cac thu thé adrenergic va bai cac tac dong phan xa dugc kich hoat boi
dap ung dugec ly. Kich thich don doc beta-1 adrenergic do norepinephrine sé gay ra nhip tim nhanh. Tuy
nhién, MAP ting tir sy co mach do tac dong cua norepinephrine 18n thy thé alpha-adrenergic s& giy phan
xa lam cham nhip tim. Két qua c6 duoc 1a nhip tim 6n dinh hoic giam nhe khi dung thuéc.

CAC VAN PE TRONG THU'C HANH LAM SANG — Sir dung cac thudc van mach va tang co bop can chu ¥
dén mot so van deé:

Héi strc dich — Bu du thé tich ndi mach, khi thoi gian cho phép, 1a rat quan trong trude khi bit dau dung cac
thudc van mach. Vi du, hau hét bénh nhan sé¢ nhidm trung can it nhat 2 lit dich truyén tinh mach dé cac thuéc
van mach dat hiéu qua téi da [7]. Thudc van mach s& khong c6 tac dung hoic chi c6 hiéu qua mot phan khi c¢6 tinh
trang giam thé tich tuan hoan.

Dich c6 thé duoc ngung & nhitng bénh nhan cé phit phéi dang ké do ARDS hoic suy tim (HF). O nhiing bénh nhan c6
catheter dong mach phéi, ap luc mao mach phdi bit (PCWP) tir 18 dén 24 mmHg dwoc khuyén cao cho séc tim [8], va
tir 12 to 14 mmHg cho séc nhidm tring hoac sc giam thé tich [9].

Lwa chon thudc va chudn dd — Lya chon thudc ban dau phai dua trén nguyén nhan sdc nghi ngo (vi du,
dobutamine trong truong hop suy tim ma khong c6 ha huyét ap dang ké, epinephrine cho séc phan vé). Liéu nén
dugc chuin do dé dat duoc hiéu qua trén huyét ap hodc tudi mau co quan dich voi bang chimg 13 cac tidu chi nhu
lwong nudc tidu hodc mire do v thic. Néu lidu t6i da cua thube dung ban dau 1a khong du, nén dung thém mét loai
thudc thir hai. Trong trudng hop didu nay khong hiéu qua, ching han nhu séc nhidm tring khang tri, mot sé bao céo
d3 mo ta viéc dung thém loai thudc thir ba, mic du khong cé thir nghiém nao chimg minh dwoc loi ich cia phwong
phép nay.

Pwong dung — Cac thudc van mach va tang co bop nén duoc dung qua mat catheter tinh mach trung tdm dugc dat &
vi tri thich hop, néu c6 san. Piéu nay tao thuan lgi cho viéc phan phdi thude dén tim va tuan hoan hé théng nhanh hon
cling nhu loai bé nguy co thoat mach ngoai vi. Khi mot bénh nhan khong c6 catheter tinh mach trung tim, cac thudc
van mach va ting co bop c6 thé duoc dung théng qua mot catheter tinh mach ngoai bién tam thoi, cho dén khi
catheter tinh mach trung tdm duoc dat.

Quen thudc nhanh — Pap ing Véi cac thude niy co thé giam theo thai gian do hién tugng tachyphylaxis. Liéu phai
duogc chuan do lién tyc dé diéu chinh hién tuong nay va thay doi tuy theo tinh trang 1am sang cta bénh nhan [10,11].

Anh hwéng huyét @gng— Huyét ap dong mach trung binh (MAP) anh huong boi khang luc mach mau hé
théng (SVR) va cung lugng tim (CO). Trong cac tinh hudng nhu séc tim, ting SVR 1am ting hau tai va ganh
nang 1én tim dang suy, do d6 c6 kha nang lam giam CO. Mot sé tac gia dé nghi gitt SVR khoang 700 d¢én 1000
dynes x sec / cm5 dé tranh qua tai hau tai va giam thiéu cac bién chirng tir sy co mach manh (calculator 1) [12].
Tuy nhién, khong c6 su déng thuan vé chi s6 tim(Cl) muc tiéu 1y tuéng. Cac nghién ciru ¢ gang duy tri
mot Cl trén muc sinh 1y > 4 dén 4,5 L / phat / m2 khong cho thay hiéu qua co6 1gi [1314].
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Ding thudc dwéi da — Bénh nhan ning thudng duoc tiém thudc dudi da, ching han nhu heparin va insulin.
Sinh kha dung cua cac loai thudc nay c6 thé giam khi diéu tri véi cac thudc van mach do co mach duéi da.

Mot sb tac gia cho rang bénh nhan co thé can lidu cao hon cta heparin LMW dé dat duoc muc tiéu du phong huyét
khéi thich hop. M6t cach tiép can khac 1a ddi sang dang tiém tinh mach bt ctr khi nao bénh nhan dwoc diéu tri van
mach.

Thudng xuyén danh gia lai — Bénh nhin ning c6 thé c6 ton thuong huyét dong 1an thir hai doi hoi mot sy thay doi
trong viéc ding thudc van mach va ting co bop. Liéu lwong ciia mot thude nhit dinh khéng nén chi don gian dwoc
tang 16n do ha huyét 4p dai dang hoac tram trong hon ma can phai xem x¢ét lai tinh trang 1dm sang ctia bénh nhan va su
phu hop cua chién luoc diéu tri hién tai.

CAC THUOC ADRENERGIC — Cac thudc Adrenergic, chang han nhu phenylephrine, norepinephrine, dopamine,
va dobutamine, 1a cac thubc van mach va ting co bop thuong duoc st dung & nhitng bénh nhan ning (bang 1). Cac
thudc nay tac dong chon loc trén cac thy thé va biéu hién hiéu qua 1am sang khac nhau (table 2).

Norepinephrine — Norepinephrine (Levophed) tic dong trén ca thu thé alpha-1 va beta-1 adrenergic, do d6 tao ra
tac dung co mach manh ciing nhu ting cung luong tim khiém t6n [6]. Nhip tim cham phan xa thuong xay ra dap
rng v&i tang huyét 4p dong mach trung binh (MAP), do d6 anh hudng 1am ting nhe nhip tim khong xay ra va tan
sb tim van khong thay d6i hodc tham chi giam nhe. Norepinephrine 1a thudc van mach wu tién trong diéu tri séc
nhiém trung.

Phenylephrine—Phenylephrine (Neo-Synephrine) chi tic dong trén alpha-adrenergic va do d6 gy co mach véi
tac dung ting co bop co tim hoic ting nhip tim tbi thiéu. Tang MAP bang cach ting khang luc mach méau hé
théng (SVR) [16]. Thudc c6 ich trong truong hop ha huyét ap véi SVR < 700 dynes x sec / cm5. Mot bét loi
tiém tang cua phenylephrine 14 né c6 thé lam giam thé tich nhat bop, vi vy n6 duoc danh riéng cho bénh nhan
chdng chi dinh véi norepinephrine do réi loan nhip hoic nhitng nguoi da that bai véi cac lidu phap khac.

Mic du ting SVR lam tang hau tai caa tim, hau hét cac nghién ctiru déu ghi nhan riang cung lwong tim (CO) duoc duy
tri hodc thuc sy tang 1én & nhitng bénh nhan khong c6 réi loan chirc ning tim truée d6 [4,17]. Thube nay 1a chbng chi
dinh néu SVR > 1200 dynes x sec / cm5.

Epinephrine—Epinephrine (Adrenalin) tac dong manh lén thu thé beta-1 adrenergic va cé tic dung vira phai vai
thu thé beta-2 va alpha-1 adrenergic. Trén 1am sang, liéu thap epinephrine ting CO do tac dung ting co bop co
tim va tang nhip tim cua thy thé beta-1 adrenergic, trong khi tac dung co mach do thu thé alpha adrenergic
thuong dugc bu trir bang tac dung gidn mach cia thy thé beta-2 adrenergic. Két qua 1a 1am tang CO, giam SVR
va céc tac dung thay d6i trén MAP [3]. Tuy nhién, & liéu epinephrine cao hon, tac dung 1én thy thé alpha-
adrenergic chiém uu thé, din dén tang SVR ngoai viéc taing CO. Epinephrine thudng dugc sir dung dé diéu
tri phan vé, hoac 1a thubc hang tha hai (sau norepinephrine) trong soc nhiém tring, va dé quan Iy ha huyét ap sau
phau thuat bic cau mach vanh.

Nhitng han ché khac cua epinephrine bao gom viéc gay ri loan nhip (do kich thich thu thé beta-1 adrenergic) va co
mach tang. Mirc ¢ co mach tang duong nhu 16n hon so véi ciing liéu norepinephrine hoac dopamine & nhiing bénh
nhan séc nang [18], mac dui tim quan trong ciia diéu nay trén 1am sang 1a khong rd rang.
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Ephedrine — Tuong ty nhu epinephrine, ephedrine tac dong chua yéu trén thy thé alpha va beta-adrenergic, nhung
kém hon. N6 ciing tic dong bang cach gy giai phong norepinephrine noi sinh. Ephedrine hiém khi duoc st dung
ngoai trir trong trudng hop ha huyét ap sau gay mé.

Dopamine — Dopamine (Intropin) c6 tac dung tiy thudc vao liéu dung. N6 thuong dugc dung nhu mét hya chon
thay thé hang thtr hai cho norepinephrine & nhitng bénh nhan c6 nhip cham tuong ddi hoic tuyét déi va nguy co loan
nhip nhanh thap. Viéc ding dopamine dya trén trong luong co thé co thé tao nén ndng do thude huyét thanh twong
db6i khac nhau gitra cac bénh nhan [19], nhung nhirng diéu sau ddy cung cip mé ta gan ding vé tac dong cua no:

e O lidu1dén2 mcg/kg/phut, dopamine tac dong chii yéu trén cac thu thé dopamine-1 ¢ giwdng mach mau
than, mac treo, nio va mach vanh, gy gian mach chon loc. Mot sb béo céo cho rang dopamine lam ting
lwgng nudce tidu bang cach ting luu lwong mau dén than va do loc cau than, va ting natri niéu bang cach wc
ché aldosterone va van chuyén & natri dng than [20-22]. Cac tac dung nay cé thé bi giam bai haloperidol va
cac thubc butyrophenones khéac [22]. Tuy nhién, hiéu qua 1am sang cta nhiing hién trong nay 1a khong rd rang, va mot sb
bénh nhan c6 thé tién trién tut huyét ap 6 lidu thip [23].

e O lidu 5 dén 10 mcg/kg/phut, dopamine ciing kich thich thy thé beta-1 adrenergic va ting cung luong tim, chu
yéu bang cach ting thé tich nhat bop véi tac dung thay ddi trén nhip tim [24]. Liéu giita 2 va 5 meg/kg/phut co
tac dung thay doi vé mat huyét dong & tirng bénh nhan: gidn mach thuong dugc can bang bang cach ting thé tich
nhat bop, tao ra anh huéng khong dang ké dén huyét ap hé thong. Mot sé kich thich nhe thu thé alpha adrenergic
lam ting SVR, va két qua 1a 1am ting MAP.

e O liéu >10 mcg/kg/phit, tac dong chu yéu cua dopamine 1a kich thich cac thu thé alpha-adrenergic giy ra co
mach va ting SVR [24,25]. Tuy nhién, tac dong tdng thé 1én thu thé alpha-adrenergic cua dopamine yéu
hon so véi norepinephrine, va sy kich thich thu thé beta-1 adrenergic caa dopamine & liéu > 2 mecg/kg/phit c6
thé lam gi6i han lidu do rdi loan nhip.

Trong thuc hanh 1dm sang, tac dung phu thudc lidu caa dopamine c6 nghia 1a thay ddi liéu lwong caa thude ciing
giéng nhu viéc chuyén ddi thudc van mach. Nguoc lai, chi cin don gian ting liéu dopamine ma khong hiéu rd
vé tac dong trén thu thé khac nhau c6 thé gy ra két qua khong mong muén.

Liéu thong thuong cua dopamine 1a tir 2 dén 20 meg/kg/phit, mic du lidu cao dén 130 mecg/kg/phut da duoc

str dung [26]. Khi dugc sir dung cho suy tim, dopamine nén duoc bat dau & muac 2 meg/kg/phit va sau do

duoc diéu chinh dén hiéu qua sinh Iy mong mudn hon 1a tiy thudc vao khoang du doan nhu dugc mé ta &

trén.
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Dobutamine — Dobutamine (Dobutrex) khong phai 1a mét thudc van mach ma 1a thude ting co bop co tim va gy
gidn mach. T4c dong wu thé cia dobutamine trén thy thé beta-1 adrenergic 1am ting co bop co tim, ting nhip tim va
1am giam 4p lyc d6 day tht trai. O bénh nhan suy tim diéu nay dan dén giam hoat dong giao cam caa tim [27]. Tuy
nhién, tac dong tdi thiéu 1én thy thé alpha va beta-2 adrenergic giy gidn mach, cing véi gidn mach phan xa
do tang CO. Nhin chung, dobutamine cé tac dong tang CO, giam SVR c¢6 hoac khong c¢6 giam nhe muc
huyét ap.

Dobutamine thudng dugc st dung nhidu nhat ¢ cac truedng hop suy tim va séc tim ning, khang tri va khong nén duoc
str dung thuong xuyén trong nhidm triung huyét do nguy co tut huyét 4p. Dobutamine khong c6 tic dung gidn mach
chon loc véi givdng mach mau than, nhu dopamine & lidu thap.

Isoproterenol — Isoproterenol (Isuprel) chu yéu ciing 14 mét thude 1am ting co bop co tim va ting nhip tim chir khong
phai 1a thudc van mach. N6 tac dong trén thy thé beta-1 adrenergic va, khong gidng nhu dobutamine, co tac dung ting
nhip tim ndi bat. Do méi lién hé cua thubc vai thu thé beta-2 adrenergic, n6 c6 thé giy gidn mach va giam MAP. Do do,
viéc sir dung n6 duoc gigi han trong cac tinh huéng ma ha huyét ap 1a két qua caa nhip tim cham.

Chéng chi dinh va twong tac — M6t s6 tinh trang hoac thude can phai tranh:

e O nhitng bénh nhén séc tim, norepinephrine dugc wu tién hon dopamine 1am thudc van mach dau tay vi phan
tich tir thir nghiém ngau nhién cho thiy bénh nhan sbc tim dung dopamine c6 ty & tir vong cao hon so Vi
nhitng ngudi dugc dung norepinephrine [28]. Ngoai ra, rdi loan nhip thuong gap hon ¢ nhom dung
dopamine.

e Bénh nhan u tuy thuong than c6 nguy co kich thich hé than kinh thyc vat qua mirc khi dung thube
van mach adrenergic.

e Dobutamine chdng chi dinh trong cac truong hop bénh co tim phi dai vé cin c6 hep dudi van dong mach chu.

e Bénh nhan dung thudc e ché monoamine oxidase cuc ky nhay cam véi thudc van mach va do d6 can lidu thip
hon nhiéu.

VASOPRESSIN VA CAC ANALOG — Vasopressin (hormone chéng bai niéu) duoc sir dung trong didu tri dai thao
nhat va xuat huyét do v& gidn tinh mach thuc quan; tuy nhién, né ciing c6 thé hiru ich trong viéc quan 1y sdc gian
mach (bang 1). Mac du vai trd chinh xac ctia no trong sc gidn mach da dugc xac dinh, n6 chu yéu duoc sir dung nhu
thudc hang thir hai trong séc gidn mach khang tri, dac biét 1a soc nhidm tring hozc sdc phan vé khong dap ung véi
epinephrine [29-35]. N6 d6i khi ciing duoc sir dung dé giam liéu cac thudc lya chon dau tay. Terlipressin, tuong tu
vasopressin, di dugc danh gid ¢ nhitng bénh nhan sbc gidn mach [36- 41], nhung n6 khong cé san & Hoa Ky..

Nhirng anh huéng caa vasopressin va terlipressin trong sdc gian mach (chu yéu 1a sé¢ nhiém trung) duoc danh gia
trong mot tong quan hé théng xac dinh 10 thir nghiém ngau nhién c6 lién quan (1134 bénh nhan) [42]. M6t phan tich
gop cua sau thir nghiém (512 bénh nhan) so sanh vasopressin hoac terlipressin véi gia dugc hoidc chim séc hd tro.
Khong c6 su cai thién dang ké vé ty 18 tir vong ngan han & nhitng bénh nhan ding vasopressin hoic terlipressin (40,2
S0 Vi 42,9%, relative risk 0.91, 95% CI 0.79-1.05). Tuy nhién, bénh nhan dung vasopressin hoac terlipressin can
lidu it hon so véi norepinephrine. Mot thir nghiém ngau nhién thir hai so sanh vasopressin véi norepinephrine & 409
bénh nhan sdc nhidm trang. Mic du vasopressin khong cai thién ty 1é tir vong, nhung né cé thé lién quan dén viéc
giam ty 18 suy than can diéu tri thay thé than (25 so véi 35%) [43]. Can nghién ctru thém trude khi vasopressin c6 thé
thay thé norepinephrine nhu 14 lya chon dau tay cho bénh nhan séc nhiém tring,
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Tac dong cua vasopressin cé thé phu thugc liéu. Mot thir nghiém ngiu nhién so sanh hai liéu vasopressin
(0,0333 s0 v&i 0,067 IU / phat) & 50 bénh nhdn sc gidn mach, nhitng ngudi can vasopressin nhu 1a thudc tha
hai thém vao [44]. Liéu cao hon c6 hiéu qua hon trong viéc ting huyét 4p ma khong lam ting tan suat tac dung
phu & nhitng bénh nhan nay. Tuy nhién, lidu vasopressin trén 0,03 don vi / phit ¢ lién quan dén thiéu méau cuc
bo mach vanh, mac treo va hoai tir da trong mot sé nghién ctru [45-48], mac du mét sé trong nhimg nghién ctu
nay la tién hanh & dong vat va hoai tir & nguoi ciing c6 thé 1a do cac tinh trang ton tai dong thoi (vi du, dong mau
noi mach lan toa). Tuy nhién, liéu cao hon khoang diéu tri (0,04 don vi / phut) n6i chung nén tranh vi nhitng 1y
do nay, trir khi huyét ap dong mach trung binh (MAP) khéng thé dat dwoc muc tiéu véi cac thudc van mach
khac.

Tut huyét 4p rebound dudng nhu 1a thuong gap sau khi ngung vasopressin. Dé tranh tut huyét ap rebound, liéu giam
dan 0,01 don vi / phit sau mdi 30 phiit.

Céc tac dung phu tiém tang khac cua vasopressin bao gom ha natri mau va co mach phdi [45-49]. Terlipressin ¢
vé co tac dung phu tuong tu nhu vasopressin. Trong phan tich gop bén thir nghiém (431 bénh nhan) duoc thuc
hién nhu mot phan caa téng quan hé thong duoc mé ta & trén, khong c6 su khac biét dang ké vé tin suat cac tac
dung phu & nhirtng bénh nhan dung vasopressin hoac terlipressin (10.6 so véi 11.8%, relative risk 0.90, 95% Cl
0.49-1.67) [42].

CAC THUOC NONADRENERGIC — Mét s6 thuéc cung cép tac dung co mach hoic ting co bop thong qua co
ché nonadrenergic, bao gom cac thudc tc ché phosphodiesterase va wc ché tdng hop nitric oxide, thudc 1am ting
nhay cam véi canxi, hoac angiotensin 11.

Thubc e ché PDE — Thudc chat uc ché Phosphodiesterase (PDE), chiang han nhu inamrinone (trudc
day goi 1a amrinone) va milrinone, 14 cac loai thudc nonadrenergic cé tac dung ting co bop va gidn mach.
Theo nhiéu cach, hiéu qua cua chung twong tu nhu dobutamine nhung véi ty 18 mic cac réi loan nhip thip hon.
Thudc e ché PDE thuong dwoc sir dung dé diéu tri bénh nhan c6 suy giam chirc ning tim va suy tim khang tri,
nhung dic tinh gidn mach cta chung han ché viéc st dung & nhitng bénh nhan c6 tut huyét ap [24]. Inamrinone
khéng con tdn tai & Bac My va hiu hét / tat ca cac quéc gia khac nén thude e ché PDE dudng tinh mach duy nhét
duoc str dung & My 1a milrinone.

Chat trc ché NOS— Sy san xuat qua mirc nitric oxide duong nhu dong mét vai trd quan trong trong gian mach
gy ra bai nhiém trang huyét. Cac nghién ctru vé cac chat irc ché tong hop nitric oxide synthase (NOS) nhu N-
monomethyl-L- arginine (L-NMMA) trong nhiém tring huyét cho thiy su gia ting phu thuoc liéu cia khang luc
mach mau h¢ théng (SVR) [50]. Tuy nhién, chi s tim (CI) va tan s6 tim (HR) giam, ngay ca khi bénh nhan
duoc diéu tri ddng thoi vai norepinephrine hoac epinephrine. Su gia ting SVR ¢ xu hudng duoc bu trir bang
giam CI, do d6 huyét 4p dong mach trung binh (MAP) chi ting thém tdi thiéu. Loi ich 1am sang cua loai thudc
nay van chua duoc chiang minh.

Thuéc 1am ting nhay cam véi canxi — Mot s thude 1am tang co bop co tim (vi du, pimobendan, levosimendan) nhung
bang ching két luan vé két cuc duoc cai thién véi viéc sir dung ching Van con thiéu [51,52].

Angiotensin I1 — Cac thir nghiém ban dau da bao cao mot tic dong van mach thich hop khi ding angiotensin 11 tong
hop ¢6 ngudn goc ngoai sinh cho sc gidn mach (vi du, sé¢ nhidém tring) [53,54] Su ung ho tét nhét vé vai tro ctia nd nhur 1a
mot thude van mach 1a mét thir nghiém ngau nhién & 344 bénh nhan sde gidn mach (80% co nhiém tring huyét va bénh nhan ¢6
cung lugng tim binh thudng) da duoc ding liéu cao norepinephrine hoic cac thudc van mach twong dwong [55]. Khi so sanh
vai gia dugc, angiotensin 11 cho thy cai thién ty 18 bénh nhén tang huyét ap dong mach trung binh (MAP) 10 mmHg
hozc cao hon hodc ting MAP 1én dén 75 mmHg hoic cao hon (70 so voi 23%), tai thoi diém ba gio. Khong c6 anh
huong dén ty 1¢ tir vong hodc diém SOFA. Cac tac dung phu nghiém trong khong khac nhau giita cac nhom.
Angiotensin Il cho két qua str dung thudc van mach nén it hon va tan sé tim cao hon nhung khong gay ra loan nhip
nhanh de doa tinh mang. Can thém céc thir nghiém khéc dé so sanh angiotensin II v&i cac thudc van mach khac va
kiém tra tac dung cua ¢ nhitng nhom dan sé khac trudce khi nd c6 thé dugc st dung thudng xuyén nhu 1a mot lya chon
hang thir hai dé diéu tri séc.
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BIEN CHUNG — Céc thudc van mach va ting co bop c6 kha ning giy ra mot sé bién ching dang ké, bao gébm giam
tudi mau, réi loan nhip, thiéu mau cuc bd co tim, anh huong tai chd, va ting duong huyét. Ngoai ra, c6 mot s twong
tac thudc ton tai.

Giam twéi mau — Sy co mach qua muc dap ang véi ha huyét ap va viéc ding cac thudc van mach co thé tao ra
sy tudi mau khong ddy da ¢ cac chi, mac treo, hoic than. Co mach qua mac véi tudi mau khong day du va
khang lyc mach mau hé théng (SVR) > 1300 dynes x sec / cm5, thudng xay ra trong béi canh cung lugng tim
khéng du hoic hdi stc dich khong day du.

Nhitng phat hién ban dau 1 nhirng thay d6i mau da & dau cac ngon tay va / hodc ngén chn, co thé tién trién dén
hoai tir va ty rung ngon. Su giam luu lwong mau téi giwdng mach mau than c6 thé gy ra suy than va thiéu niéu,
trong khi bénh nhan c6 bénh dong mach ngoai bién c6 thé tién trién thiéu mau cuc bo chi cip tinh.

Sy tudi mau mac treo khong ddy du lam ting nguy co viém da day, ton thuong gan, thiéu mau cuc bo ruét, hoic dich
chuyén hé vi khuan duong ruot gdy du khuan huyét. Mic du c6 nhiing lo ngai nay, viéc duy tri MAP véi cac thudc van
mach c6 hiéu qua trong viéc duy tri luu lwgng mau dén than va mac treo hon 1a cho phép MAP giam xudng, va duy tri
MAP Vi cac thubc van mach co6 thé ctru sdng tinh mang bénh nhan bit chip cac bang ching cua giam twdi mau cuc bd

[16,56].

Loan nhip tim — Nhiéu thudc van mach va ting co bop giy ra tac dung ting nhip tim manh mé thong qua kich
thich thy thé beta-1 adrenergic. Pidu nay lam ting nguy co nhip nhanh xoang (phé bién nhét), rung nhi (c6 kha
ning tang dan truyén qua nat nhi thit [A-V] va do d6 ting dap @ng that), nhip nhanh vao lai nat nhi tht, hoic
loan nhip nhanh that,

Bu khéi lwrong dich diy du co thé giam thiéu tan suat hoic mirc 6 nghiém trong caa rdi loan nhip tim. Miac du vay,

rbi loan nhip thudng han ché lidu va doi hoi phai chuyén sang thuéc van mach khéc c6 it tac dong ndi bat trén beta-1
adrenergic hon. Mtc do cac thubc anh huong dén tan suat loan nhip tim duoc minh hoa bang thir nghiém ngau nhién &
1679 bénh nhan séc [28]. Loan nhip tim phd bién hon & nhitng bénh nhan duoc dung dopamine so véi nhitng ngudi
dung norepinephrine (24,1 so véi 12,4%).

Thiéu mau cuc b co' tim — Céc tac dung ting co bop va ting nhip tim khi kich thich thu thé beta-adrenergic c6 thé
lam tang tiéu thy oxy co tim. Trong khi thudng co gidn mach vanh dé dap ung véi cac thudc van mach [57], tudi mau
van c6 thé khong du dé dap tng nhu cau oxy co tim ting 1én. Dién tam d6 hang ngay & bénh nhan duoc diéu tri bang
thudc van mach va ting co bop c6 thé gitip phat hién thiéu mau cuc b, va tranh nhip nhanh qua muc voi giam d6 day
tam truong Mach vanh.

Anh hwéng tai chd— Su thoat mach ngoai vi ciia cac thudc van mach vao mo lién két xung quanh c6 thé dan dén
co mach tai chd qua muc véi hoai tir da sau d6. Dé tranh bién ching nay, cac thudc van mach nén duoc truyén
qua dudng tinh mach trung tim bat cir khi nao c6 thé. Néu tac dong nay xay ra, diéu tri tai chd vai phentolamine
(5 &én 10 mg trong 10 mL normal saline) tiém dudi da c6 thé giam thiéu co mach tai chd [58].

Ting dwong huyét — Ting duong huyét cé thé xay ra do su tc ché tiét insulin. Mirc d6 ting duong huyét noi
chung la nho va tré nén ro rét hon véi norepinephrine va epinephrine hon 1a dopamine [21]. Theo ddi mac duong
huyét khi ding thudc van mach co thé ngin ngira cac bién chirng cia ting dudng huyét khong dugc diéu tri.

CAC TRANH CAI — Mot s6 tranh cdi ton tai lién quan dén viéc sir dung cac thudc van mach va ting co bop &
nhitng bénh nhan nang. Phan I6n xuat phat tir dit liéu twong dbi it 6i cac nghién ctiru quy mé 10n so sanh cac nhom dan
s6 bénh nhan twong tu dugc diéu tri bang cac phac d6 khac nhau. Su phat trién cia cic dinh nghia rd rang cho hoi
chirng dap tmg viém toan than, nhidm tring huyét va sé¢ nhidm tring 1a mot budc tién huéng toi cac thir nghiém so
sanh giita cic nhém bénh nhan duoc chuan hoa.
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Lwa chon thudc trong séc nhiém tring — Thudc téi wu & nhitng bénh nhan s¢ nhidm tring 1a chua rd rang va
thye hanh 1dm sang thay d6i dang ké giita cac chuyén gia. Tuy nhién, dua trén phan tich gop cac thir nghiém ngau
nhién nho va nghién ctru quan sat, mot sy thay doi trong thyc hanh 1am sang da xay ra véi viéc hau hét cac chuyén
gia mudn tranh dopamine trong dan sé va ting ho ding norepinephrine nhu 1a hya chon dau tay.

""Liéu than" caa dopamine—Dopamine gia ting chon loc luu lugng mau than khi diung cho ngudi tinh nguyén
binh thuong & muc 1 ¢én 3 meg / kg / phit[59.60]. Cac nghién ciru trén dong Vat ciing cho thiy rang dopamine liéu thip trong
bbi canh nhiém tring huyét phu thude vao thude van mach gitip duy tri luu rong méu than [61].

Tuy nhién, tac dung c6 loi caa lidu thip hoic "liéu than" cua dopamine it dugc ching minh & nhiing bénh nhén
nhidm tring huyét hodc bénh 1y ning khac. Nhirng bénh nhan ning khong c6 bang ching vé suy than hoidc giam lugng nudc tiéu
s& tién trién loi niéu dé dap tng véi dopamine & mirc 2 dén 3 meg / kg / phit, Vi cac anh huong khac nhau trén do thanh thai
creatinin, nhung 1oi ich ctia nd van con 1a mot dau cham hoi [10,23]. Can thiép nay khong hoan toan vo hai vi ha huyét ap
va nhip tim nhanh c6 thé xay ra. Mot nghién ctru nho da chirng minh rang viéc ding dopamine liéu thap cho
bénh nhan dang dung cac thudc van mach khac 1am ting luu lwong mau tang nhung khong lam thay d6i cac chi
s6 khac cuia tudi mau mac treo, chang han nhu pH niém mac da day (pHi) [62].

Hién tai, khong co dir liéu hd tro viéc sir dung thudng xuyén liéu thap dopamine dé ngin ngira hoic diéu tri suy
than cap hoac thiéu mau cuc bd mac treo. N6i chung, phuong phéap bao vé than hiéu qua nhét trong bdi canh séc nhidm tring duong
nhu 14 duy tri huyét 4p dong mach trung binh (MAP) > 60 mmHg trong khi ¢4 gang tranh co mach qua muc (khang huc mach mau hé
thdng [SVR] khong nén virot qua 1300 dynes x gidy / cm5) [7,12,63,64].

Liéu téi wu — Mic du liéu norepinephrine 1én dén 100 mcg / phut & ngudi I6n thudng duoc st dung trong séc
khang tri va nhu liéu phap diéu tri ciru canh khi két hop vai mot thude van mach tha hai, khéng c6 liéu tbi da
duoc thiét lap tot. M6t sé nghién ctru da cho thdy tudi mau mé duoc cai thién khi st dung lidu norepinephrine cao
hon (1én dén 350 mcg / phut) [12,64] nhung khong c6 loi ich séng con cua norepinephrine lidu cao da duoc ching
minh mot cach chic chéin.

Chi s6 tim trén mirc binh thwdong — Ting chi s6 tim véi cac thude ting co bop dén cac gia tri trén mirc binh thuong (tirc 1,
> 4.5 L/ phut / m2) c6 kha ning lam ting sy van chuyén oxy dén cac mé ngoai vi. Vé Iy thuyét, viéc ting lwong oxy cung
cap c6 thé ngin ngira tinh trang thiéu oxy mé va cai thién két cuc, va cac nghién ciru ban dau hd trg cho gia thuyét nay [65-
67]. Tuy nhién, cac thir nghiém I6n hon sau d6 cho thay liéu phap huyét dong huéng dén muc tiéu ting chi
s6 tim 1én > 4.5 L / phat / m2 hoic van chuyén oxy > 600 dén 650 mL / phat / m2 bang tiang thé tich hoic
dobutamine déu dan dén két qua la khong cai thién hodc lam xau di vé mat bénh suat hoic ty 18 tir vong [13,14,68].

Do d6, viéc dung thudng xuyén cac thudc van mach va ting co bop dé cai thién cung lugng tim hoidc phan phdi oxy
trén muc binh thuong khong duoc ung hg.
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TOM TAT VA KHUYEN CAO

e Thudc van mach 1a mot loai thudc cé kha nang giy co mach manh va tang huyét ap dong mach trung
binh (MAP).

e Céc thy thé Alpha-1 adrenergic gay co mach, trong khi cac thu thé beta-1 gay ting co bép cong véi ting nhip
tim va thu thé beta-2 gay gian mach. Mot phan nhém cua thy thé dopamine gay giai phong norepinephrine
V&i co mach sau d6, méc du nhiéu thy thé dopamin gy gidn mach. Mot s6 thude 1am ting d6 nhay cam cia co tim voi
canxi trong khi nhiitng thudc khac gay co mach truc tiép théng qua kich thich thu thé angiotensin 11.

e Thudc van mach duoc chi dinh khi MAP <60 mmHg, hodc giam huyét ap tam thu vuot qua 30 mmHg so
voi mirc nén, khi tinh trang nay dan dén rdi loan chic ning co quan dich do giam twéi mau.

e Tinh trang giam thé tich tuan hoan nén dugc diéu chinh trudc khi diéu tri van mach dé dat duoc hiéu qua
t5i wu. Bénh nhan nén duoc danh gia lai thuong xuyén sau khi diéu tri van mach da duoc bt ddu. Cac van
dé thudng xay ra bao gom tachyphylaxis, c6 thé can didu chinh liéu, va tinh trang huyét dong xau di, cin
duoc nhan biét va quan 1y.

e Lua chon thudc ban dau phai dya trén nguyén nhén tiém an cua séc (vi dy, dobutamine cho séc tim ma
khong co tut huyét ap dang ké norepinephrine cho séc nhiém tring va sc tim vai ha huyét ap, epinephrine cho séc
phan v¢).

e Cic bién chiing cua viéc diéu tri van mach bao gém giam tudi mau (dac biét anh hudng dén cac chi,
mac treo hoic than), rdi loan nhip, thiéu mau cuc bo co tim, thoat mach ngoai vi véi hoai tir da va
tang duong huyét.

Nguyén Phic Thi¢n
Group “Cap nhat kien thac y khoa”
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GRAPHICS

Vasopressors and inotropes in treatment of acute hypotensive states and shock: Adult dose and selected
characteristics

Range of
Agent UStrade| | .o mat:]stﬁ;nc ;naximum Roleintherapy and
name oses used selected
e dose in characteristics
range refractory
shock .
Vasopressors (alpha-1 adrenergic)
Norepinephri | Levophed | 8 to 12 2to4 35 to 100 * Initial vasopressor of
ne mcg/minute mcg/minute | mcg/minute choice in septic,
(noradrenalin (01 (0.025 t0 0.05 (0.5 ] cardiogenic, and
e) ©00.15 _ mcg/kg/minut ©00.75 _ hypovolemic shock.
mcg/kg/minute) | e) mcg/kg/minu Wide range of doses
A lower te;up to 3'_3 = utilized clinically.
initial dose of meg/kg/min Must be diluted; eg, a
5 meg/minute te has been | * usual concentration is 4
may be used, needed mg in 250 mL of D5W or
eg, in older rarely) NS (16 micrograms/mL).
adults
Epinephri Adrenalin | 1 mcg/minute | 1to 10 10to 35 Initial vasopressor of
ne (0.014 mcg/minute | mcg/minu " choice in anaphylactic
(adrenalin mcg/kg/minute( (0.014 to 0.14| te (0.14 to . shock.
e) ) mcg/kg/minut| 0.5 Typically an add-on agent

e)

mcg/kg/minut
€)

to norepinephrine in septic
shock when an additional
agent is required to raise
MAP to target and
occasionally an alternative
first-line agent if
norepinephrine

is contraindicated.

Increases heart rate; may
induce

tachyarrhythmias and
ischemia.

Elevates lactate
concentrations during
initial administration (ie,
may preclude use of
lactate clearance goal);
may decrease
mesenteric perfusion.




Phenylephrin
e

Neo-
Synephri
ne,
Vazculep

100 to 180
mcg/minute
until

stabilized
(alternatively,
0.5

to 2
mcg/kg/minute)

20to 80
mcg/minu
te (0.25t0
1.1

mcg/kg/minut
€)

80 to 360

mcg/minute
(11

to 6
mcg/kg/minute
)i

Doses >6
mcg/kg/minu
te do not
increase
efficacy
according to
product
information
in the
United
States

Must be diluted; eg, a
usual concentration is 1
mg in 250 mL D5W (4
micrograms/mL.).

Pure alpha-adrenergic
vasoconstrictor.

Initial vasopressor when
tachyarrhythmias
preclude use of
norepinephrine.
Alternative vasopressor
for patients with septic
shock who:

(1) develop
tachyarrhythmias on
norepinephrine,
epinephrine, or dopamine,
(2) have persistent shock
despite use of two or
more
vasopressor/inotropic
agents including
vasopressin (salvage
therapy), or (3) high
cardiac output with
persistent

hypotension.

May decrease stroke
volume and cardiac output
in patients with cardiac
dysfunction.




Dopamine Inotropin

2to5
mcg/kg/minute

51020
mcg/kg/minute

20 to >50

mcg/kg/minut
e

May be given as bolus
dose of 50 t0100
micrograms to support
blood pressure during
rapid sequence
intubation.

Must be diluted; eg, a
usual concentration is
10 mg in 250 mL D5W
or NS (40
micrograms/mL).

An alternative to
norepinephrine in septic
shock in highly selected
patients (eg, with
compromised systolic
function or absolute or
relative bradycardia and a
low risk of
tachyarrhythmias).
More adverse effects (eg,
tachycardia, arrhythmias
particularly at doses >20
mcg/kg/minute) and less
effective than
norepinephrine for
reversing hypotension in
septic shock.

Lower doses (eg, 1to 3
mcg/kg/minute) should
not be used for renal
protective effect and can
cause hypotension during
weaning.

Must be diluted; eg, a
usual concentration is
400 mg in 250 mL D5W
(1.6 mg/mL); use of a
commercially available
pre- diluted solution is
preferred.

Antidiuretic hormone




Vasopres Pitressin, | 0.03 units per | 0.03t00.04 | 0.04to Add-on to norepinephrine
sin Vasostrict | minute units per 0.07 to raise blood pressure to
(arginine- (alternatively [ minute (not | units/minu target MAP or decrease
vasopress 0.01t00.03 titrated) te; norepinephrine
in) units/minute Doses requirement. Not
initially) >0.04 recommended as a
units/minut replacement for a first-line
e can cause Vasopressor.
cardiac Pure vasoconstrictor,
ischemia may decrease stroke
and should volume and cardiac
be reserved output in myocardial
for salvage dysfunction or precipitate
therapy ischemia in coronary
artery
disease.
Must be diluted; eg, a
usual concentration is 25
units in 250 mL D5W or
NS (0.1 units/mL).
Inotrope (beta 1 adrenergic)
Dobutamine | Dobutrex | 0.5t0 1 21020 20to 40 Initial agent of choice in

mcg/kg/minute

(alternatively,
2.5
mcg/kg/minut
e in more
severe cardiac
decompensati
on)

mcg/kg/minute

mcg/kg/minute

Doses >20
mcg/kg/minu
te are not
recommende
din heart
failureand
should be
reserved for
salvage
therapy

cardiogenic shock with
low cardiac output and
maintained blood
pressure.

Add-on to norepinephrine
for cardiac output
augmentation in septic
shock with myocardial
dysfunction (eg, in
elevated left ventricular
filling pressures and
adequate MAP) or
ongoing hypoperfusion
despite adequate
intravascular volume and
use of vasopressor agents.




Increases cardiac
contractility and rate; may
cause hypotension and
tachyarrhythmias.

Must be diluted; a usual
concentration is 250 mg in
500 mL D5W or NS (0.5
mg/mL); use of a
commercially available
pre- diluted solution is
preferred.

Inotrope (nonadrenergic, PDE 3 inhibitor)

Milrinone Primacor | Optional
loading dose:
50 mcg/kg

over 10
minutes
(usually not
given)

0.125t00.75
mcg/kg/minute

Alternative for short-term
cardiac output
augmentation to maintain
organ perfusion in
cardiogenic shock
refractory to other agents.

Increases cardiac
contractility and modestly
increases heart rate at
high doses; may cause
peripheral vasodilation,
hypotension, and/or
ventricular

arrhythmia.

Renally cleared; dose
adjustment

in renal impairment
needed.

Must be diluted; eg, a
usual concentration is 40
mg in 200 mL D5W
(200 micrograms/mL);
use of a commercially
available pre-diluted
solutionis preferred.

= All doses shown are for intravenous (1) administration in adult patients. The initial doses shown in this table
may differ from those recommended in immediate post-cardiac arrest management (ie, advanced cardiac life
support). For details, refer to the UpToDate topic review of post-cardiac arrest management in adults, section

on hemodynamic considerations.

* Vasopressors can cause life-threatening hypotension and hypertension, dysrhythmias, and myocardial ischemia.
They should be administered by use of an infusion pump adjusted by clinicians trained and experienced in dose
titration of intravenous vasopressors using continuous noninvasive electronic monitoring of blood pressure, heart

rate, rhythm, and function.

Hypovolemia should be corrected prior to the institution of vasopressor therapy. Reduce infusion rate

gradually; avoid sudden discontinuation.

= Vasopressors can cause severe local tissue ischemia; central line administration is preferred. When a patient




does not have a central venous catheter, vasopressors can be temporarily administered in a low concentration
through an appropriately positioned peripheral venous catheter (ie, in a large vein) until a central venous
catheter is inserted. The examples of concentrations shown in this table are useful for peripheral (short-term) or
central line administration. Closely monitor catheter site throughout infusion to avoid extravasation injury. In
event of extravasation, prompt local infiltration of an antidote (eg, phentolamine) may be useful for limiting tissue
ischemia. Stop infusion and refer to extravasation management protocol.

= Vasopressor infusions are high-risk medications requiring caution to prevent a medication error and patient
harm. To reduce the risk of making a medication error, we suggest that centers have available protocols that
include steps on how to prepare and administer vasopressor infusions using a limited number of standardized

concentrations. Examples of concentrations and other detail are based on recommendations used at
experienced centers; protocols can vary by institution.

D5W: 5% dextrose water, MAP: mean arterial pressure; NS: 0.9%6 saline.

Prepared with data from:
1. Rhodes A, Evans LE, Alhazzani W, et al. Surviving sepsis campaign: International guidelines for
management of sepsis and septic shock: 2016. Crit Care Med 2017;45:486.
2. Hollenberg SM. Vasoactive drugs in circulatory shock. Am J Respir Crit Care Med 2011; 183:847.
3. Lexicomp Online. Copyright © 1978-2018 Lexicomp, Inc. All Rights Reserved.
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Vasoactive medication receptor activity and clinical effects

Dru Receptor activity Predominant clinical effects
g Alpha- | Beta-1| Beta-2| Dopaminerg
1 ic
Phenylephrine | +++ 0 0 0 SVR 1 1, CO </t
Norepinephrine | +++ ++ 0 0 SVR 11, CO «</1
Epinephrine +++ +++ ++ 0 CO 11, SVR | (low dose) SVR/1 (higher
dose)

Dopamine (mcg/kg/min)*

0.5to0 2. 0 + 0 ++ CcoO

5. t0 10. + ++ 0 ++ CO 1,SVR 1

10. to 20. ++ ++ 0 ++ SVR 11
Dobutamine 0/+ +++ ++ 0 CO1,SVR |
Isoproterenol 0 +++ +++ 0 CO 1,SVR |

+++: Very strong effect; ++: Moderate effect; +: Weak effect; 0: No effect.

* Doses between 2. and 5. mcg/kg/min have

variable effects. Graphic 63100 Version 1.0
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