Vasopressor therapy in critically ill patien with shock
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STATE-OF-THE-ART REVIEW

St&r dung thudc vdn mach & bénh nhan nang ..

updates

c6 Choang

[ Tém tat
B&i canh: Thudc van mach duoc dung cho bénh nhan bénh nang bi séc gidn mach khéng déap
&rng vdi hoi stre dich, va it gdp hon trong séc tim va sdc giam thé tich.
Muc tiéu: Muc tiéu 1a xem xét sy an toan va hiéu qua cta thudc van mach, sinh ly bénh, tac
nhan lam giam liéu thudc van mach, dau an sinh hoc dy dodan, thudc chen beta-1 va hudng
nghién clru.
Phwong phap: Chat lvgng bang chirng dugc danh gid bang cach sir dung Phan loai, Danh gia,
Phat trién va Danh gid (GRADE).
Két qua: Vasopressors lién két adrenergic: al, a2, betal, 2; vasopressin: AVPR1a, AVPR1B,
AVPR2; angiotensin Il: AG1, AG2; va dopamine: thu thé DA1, DA2 gy co mach. Su lya chon va
litu lwong thudc thay d6i do bénh nhan va thyc hanh béc si. Cac tac dung phu bao gém co
mach qua murc, thi€u mau cuc bd, ting dwdng huyét, ting lactate mdau, nhip tim nhanh va roi
loan nhip nhanh. Khéng cé thlr nghiém ngau nhién cé d6i chirng thuéc van mach cho thay sy
khac biét dang ké vé ty 1é t&r vong trong 28 ngay. Norepinephrine la thuéc van mach duwoc lya
chon d4u tién trong séc dan mach sau khi hoi sirc d thé tich. Mét s6 chién lugc lam gidm liéu
norepinephrine (vasopressin, angiotensin 1l) khong lam giam ty 1é tlr vong trong 28 ngay trong
khi corticosteroid da gidm dang ké ty |1& tlr vong trong 28 ngay & mot sd (hai thir nghiém 16n)
nhung khdng phai tit cd cac thir nghiém. & nhitng bénh nhan khang tri norepinephrine,
vasopressin hodc epinephrine cé thé dugc thém vao. Mdt thuc vAn mach méi, angiotensin
1, c6 thé hitu ich & nhitng bénh nhan ha huyét dp sdu. Dobutamine cé thé dwoc thém vao vi
thu6c van mach cé thé lam gidm sy co bép cda that. Dopamine chi dwoc khuyén cdo & nhirng
bénh nhan nhip tim chdm. Cé nhitng thuéc van mach manh véi bang chirng han ché (vi du:
xanh methylen, metaraminol) va thuéc vdn mach mdi trong qua trinh phéat trién (selepressin).
K&t ludn: Norepinephrine la lya chon dau tién sau d6 la vasopressin hodc epinephrine.
Angiotensin Il va dopamine cé chi dinh han ché. Trong twong lai, cdc ddu &n sinh hoc du dodn
c6 thé hudng dan lya chon thudc van mach va thudc van mach méi cé thé xuat hién.
T khoa: Thuéc van mach, Norepinephrine, Vasopressin, Angioensin Il, S6¢c nhiém khuan,
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1504 Vasopressor therapy in critically ill patien with shock

Gidi thiéu va ly do

Ly do clia t6ng quan nay la can cé huwdng dan 1am sang cho viéc st dung thudc van mach vi
c6 van dé méi véi thudc van mach, thudc van mach méi cé san trén |am sang va thudc van mach
mdi trong cac thir nghiém quan trong ké tir nhirng danh gid gan day [1, 2].

Van deé

Muc tiéu 13 d& xem xét cdc nhan xét |ldAm sang chung vé viéc st dung thudc van mach trong
s&c, sinh Iy bénh, dic di€ém van mach cu thé, an toan va bang chirng hiéu qud, cac tadc nhan lam
gidm liéu thuéc van mach, dau an sinh hoc dy doan, thudc (rc ché betal trong séc nhiém trung,
thudc van mach trong chodng tim va giam thé tich va tac déng truc ti€p dén cac nghién ctru. Thudc
co mach thudng dwoc dung dé diéu tri s6c dan mach, ddc biét 1a s6c nhiém trung, khéng dap &ng
v3i hoi strc thé tich. Cac nguyén nhan giy séc khac duoc st dung thudc van mach bao gdm séc
mach sau phau thuat tim mach, chodng sau nhdi mau co tim cap tinh, sau phau thuat / phau thuat
bung / gdy mé hodc sau khi dung thudc nhat dinh cling nhu s6c¢ tim va gidam thé tich. Hau hét cac
thr nghiém ngau nhién cé d&i chirng chat luvgng cao (RCT) clia thudc van mach déu bj séc nhiém
trung.

Tom tat cac chirng ct

B4t chap cac hudng dan qudc té [3], thudc van mach chuyén biét dwoc chon va liéu thudc
van mach thay d6i rat nhiéu trong thuc hanh 1am sang do bénh nhan va béc si thuc hanh khéng
déng nhat [4]. Vi du, liéu norepinephrine dugc st dung trong nhém d6i chirng trong cac RCT vé
choang rat khac nhau (trung binh 0,20 - 0,82 mcg / kg / phut ) [5]. Hon nita, viéc st dung rat thay
ddi cua vasopressin |am sang va thyc hanh cla cac bac st khdng ddng nhat. Mot nghién ciru doan
hé quan sat (n = 584.421 bénh nhan; 535 bénh vién) da danh gia viéc sir dung vasopressin trong sdc
nhiém trung [6]. Nhitng bénh nhan & bénh vién "s& dung vasopressin cao" cé khad ndng nhan

A n

vasopressin cao gap 2,6 lan so véi bénh nhan & bénh vién "s&r dung vasopressin thap". Viéc giai
thich bi han ché& do sy khdng dong nhat ciia bénh nhan tir nhiéu bénh vién Ién va céng déng.

Thuéc co mach duoc chi dinh cho nhitng bénh nhan khéng dép (rng vdi hoi stre truyén dich
day du [3] nhung diéu nay co thé thay déi rong rai va khé do ludng 1Am sang vi cac bac s 1am sang
do cdc tinh trang thé tich twong d6i khong chinh xac. Hon nita, sy tuong tac cla cdc loai dich khac
nhau, khoi lwong tai cta dich va tadc dung van mach gy ra sy sai léch rdt manh mé va quan trong vi
thuéc van mach (khong giong nhu dich) tac dong 1én dong mach va tinh mach. C6 rat it bang chirng
vé thudc van mach nhw 13 thudc thay thé 13 thudc van mach lya chon d3u tién vi RCT cla thuéc van
mach bao gdbm bénh nhan dung norepinephrine.

Thudc co mach 13 héc-mon gay co mach bang cach kich hoat thu thé (norepinephrine /
epinephrine: al, 1, 2; vasopressin: AVPR1a, AVPR1b, AVPR2; angiotensin Il: AGTR1, AGTR2;
dopamine: DA1; DA2 (hinh 1) cé |& dang gi¢i han co héi phat trién thudc. Thu6c vdn mach mdi la
nhitng slra d6i cha hormone ty nhién (vi du: selepressin, mdt chat chd van AVPR1a dac hiéu). Co
sy trao ddi chéo phirc tap cla cac hé théng hormone nay (Hinh 2) lam phirc tap thém liéu phap
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Vasopressor therapy in critically ill patien with shock 1505

thuéc van mach.Tat ca cac thudc van mach thuwdng cé tic dung phu trong thuc hanh, dac biét 13
thi€u mau cuc bd/nhdi mau co quan, thay déi chuyén hda (tang glucose méau do kich thich betal;
tang lactate mau do B2, nhip tim nhanh va réi loan nhip tim nhanh do betal). Ap suat déng mach
trung binh muc tiéu (MAP) trong khi s& dung thuéc van mach 1a 65 mmHg [3] nhung van con dang
tranh ludn; mot RCT [8] khéng tim thay su khdc biét vé ty 1é tlr vong gitra cac loai thong thudng (65
- 70 mmHg) so v&i MAP cao (80 - 85 mmHg). Tuy nhién, mét két qua co lién quan dén Idm sang d3
xuat hién ma ching toi st dung: & nhitng bénh nhan bj tang huyét &4p man tinh, muc tiéu MAP cao
lam gidm tén thuong than cip tinh.
~ Théngtincitlsi

Thuéc co mach dwoc dung cho bénh nhan bi bénh nang vadi sé¢ vdn mach khéng

dap &ng véi hoi strc thé tich, va it gdp hon 1a sdc tim va s6c giam thé tich.

Norepinephrine la Iwa chon dau tay cé thé duwoc theo sau bdi vasopressin hodc

epinephrine. Angiotensin Il va dopamine cé chi dinh han ché. Trong twong lai, cac

dau an sinh hoc du dodn cé thé hudng dan Iua chon thuéc van mach va thudc van

mach md&i cé thé xuat hién.

Bénh nhan dung thuéc van mach thuwdng gdp nhung khéng phai lic nao ciing yéu cau dat
catheter ddng mach dé theo ddi dp lwc ddng mach (va ap luc tinh mach trung tdm (CVP) (CVP> 8 -
12 cm H20 [3]). Mét s8 bac sT 1am sang st dung catheter déng mach phéi va theo déi mao mach
phdi ap luc bit va cung lwgng tim. Tuy nhién, theo d&i tim mach khéng xam 1an d3 thay thé theo dbi
catheter PA & nhiéu bénh nhan.

Quan ly thuéc co mach la trong tdm trong Tri liéu Muc tiéu sém (EGDT), c6 hiéu qua trong
RCT ban dau [9] nhung khéng phai trong RCT ti€p theo [10], vi vdy st dung EGDT khdng dugc
khuyén cdo cho st dung 1am sang.

Dinh nghia vé sepsis 3.0 cla S6c nhiém trung dwoc khuyén cdo trén 1am sang, yéu cau st
dung c3 thudc van mach va lactate mau > 2 mmol / L [11] (sepsis 2.0 chi cdn st dung thudc van
mach). Khi nhiém trung huyét 3.0 dwoc dp dung cho RCT vasopressin then chét truéde d6 [12],
vasopressin cé hiéu qua nhat & nhitng bénh nhan khéng dap (rng dinh nghia nhiém trung huyét 3.0
(tire 1a s&r dung thudc van mach va lactate mau < 2 mmol / L) [13]. Ty |é t& vong quan sat duoc cao
hon véi nhiém trung huyét 3.0 so vdi dinh nghia nhiém trung huyét 2.0 cla séc nhiém trung [14].
Do d6, viéc st dung s&¢c nhiém trung 3.0 s& thay d&i thwe hanh 1am sang va RCT cla so¢ nhiém trung.
Viéc st dung sdc nhiém trung 3.0 cho RCT sé that chat cac tiéu chi thu nhan, giam kich thuwdc mau
(gidm 50% trong phan tich hoi ctru ciia VASST RCT) va tang ty |é tl&r vong [13, 14].

Cudi cung, khdng cé RCT cua thuéc van mach ndo cho thdy sy khac biét dang ké vé ty |é tlr
vong trong 28 ngay. Mot sé chién lugc lam gidm liéu norepinephrine (vasopressin [12, 15],
angiotensin Il [16]) d3 khéng lam gidm ty 1& t&r vong trong 28 ngay, trong khi mot sé khac
(corticosteroid) da giam dang ké ty |& tl&r vong trong 28 ngay & mot sd (hai thir nghiém lon [17, 18)
1) nhung khéng phai tat ca cac thir nghiém [19, 20].
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1506 Vasopressor therapy in critically ill patien with shock

D6i v&i bac st 1am sang, linh viee thudc van mach d3 phat trién [3]: norepinephrine van la
thudc vdn mach d4u tién, epinephrine hodc vasopressin |a thudc lwa chon thi hai, dopamine chi
duoc khuyén dung & bénh nhan nhip tim chdm duoc chon loc va mét thudc van mach mai,
selepressin [21] dang dugc thir nghiém.

Theo @6, ching tdi xem xét sinh ly bénh ly lién quan dén 1am sang cda sdc vdn mach, RCT
thudc vdn mach quan trong, 1am thé& nao bac si xac dinh thuéc vdn mach cé dwoc st dung va loai
nao dé quan ly, va duoc hoc chuyén biét, hwéng din khuyén cdo, tac dong, cac tac dung phu, liéu,
theo ddi, cai gidm thu6c va cac két qua. Chung tdi thao luan vé céc thudc tang co bép dé bé sung
thuéc van mach, diu &n sinh hoc dy dodn va thudc vdn mach mdi. Ching téi xem xét vai tro cla
thudc chen betal trong s6c nhiém trung. Chung t6i xem xét sé¢c dan mach sau phau, sau phau thuat
tim mach va sau nhéi mdau co tim cép, séc¢ tim va séc giam thé tich.
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Hinh 1. Norepinephrine (NE) lién két vdi cdc thu thé adrenergic alpha-1 cla co tron mach mdu dé gédy co
mach, lién két vdi thu thé beta-1 va beta-2 géy ra sw gidn mach, va lién két vdi cdc thu thé alpha-1 va beta-
2 diéu chinh khdc nhau ddp trng mién dich trong nhiém triing huyét. Tiép xtc vdi NE ciing diéu chinh gigm
xuéng mat do thu thé alpha-1 va beta-2 va diéu dé cd thé lam thay déi do nhay cém vdi NE, do dé dan dén
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Vasopressor therapy in critically ill patien with shock 1507

tdng liu norepinephrine va nguy co cdc bién cé xdu mach mdu va mién dich nhiéu hon. Vasopressin (AVP)
lién két vdi thu thé AVPR1a, dopamine (DA) lién két véi thu thé DA1 va DA2, va angiotensin Il (AG) lién két
vdi thu thé angiotensin Il (AGTR1, AGTR2), tét cé déu gdy co mach.

Sinh ly bénh lién quan dén 1am sang cta séc gidan mach

Anterior pituitary

Posterior pituitary

NOREPINEPHRINE Adrenal gland

EPINEPHRINE VASOPRESSIN ( » \

ANGIOTENSIN | )
CORTISOL J

A
ACE /
A

ANGIOTENSIN Il

Hinh 2. Sy twong tdc phire tap clia mét s6 truc ndi tiét quan trong trong séc nhiém triing bao gém: (1) gidi
phdng norepinephrine va epinephrine tir tdy thuong than, (2) gidi phong hormone tuyén thuong than (ACTH)
tir tuyén yén trudc va cortisol tir vé thuong than, (3) gidi phéng vasopressin (AVP) tir tuyén yén sau va (4)
gidi phdng renin [d€ ddp tng vdi ha huyét dp) tir thén. Renin dwoc chuyén déi thanh angiotensin | (ANG-1)
bédi angiotensinogen (duoc gidi phdng tir gan], va sau dé angiotensin | dwoc chuyén déi thanh angiotensin Il
(ANG-2) bdi enzyme chuyén déi angiotensin (ACE) trong phéi. Téng hop aldosterone va gidi phdng tir vé
thuong thdn, va aldosterone lam tdng sw luu gilt natri & thdn. Angiotensin Il ciing lam tdng gidi phdng
vasopressin. Vdi sw cho phép tir Russell [7]

S&c¢ gian mach dwoc dic trung bdi tinh trang gidn mach (dugc xac dinh 1dm sang bang da
am), ha huyét 4p, nhip tim nhanh va twdi mau khdng day dd (suy giam chirc nang y thire, thiéu
niéu). Khi réi loan chirc ndng tdm that va giam thé tich tuan hoan déng gdp sé cé cac dic diém thay
ddi (da lanh, tang ap lwc tinh mach canh (JVP) va CVP néu cd réi loan chirc nang tam that va JVP va
CVP thap néu cd giam thé tich mau). Gian co tron mach mdu la co ché trung tam cla séc¢ gidn mach
[22]. M&c du khéng ré rang déi véi bac st 1am sang, nhung dang sau hau trudng huyét dong dé co
mot phan (rng ndi tiét td nhanh chdng, phirc tap ddi véi ha huyét ap: bai tiét nhiéu hoocmon
(norepinephrine, epinephrine, vasopressin, angiotensin Il, aldosterone, adrenomedullin va cortis),
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1508 Vasopressor therapy in critically ill patien with shock

c6 céc tac dung hiép dong cb gang gia tang trwong lwc van mach, nhip tim va sttc co bdp. Thong
thudng sy gidn mach van dai dang do B1, B2 va céc thu thé khac bj diéu chinh xudng [23], s khac
biét vé kiéu gen giita nhirng bénh nhan khac nhau [24, 25] va chuyén hoa bién d6i gen [26]. Khi cac
co ché da hormone diéu tiét nay bi 4p dao, ha huyét ap va sdc s& ton tai dai dang.

Su gidn mach trong nhiém trung huyét bj tac ddng qua trung gian chi yéu bai oxit nitric (NO)
va prostacyclin. Téng hop cdm &rng NO (iNOS) duoc gay ra bdi endotoxin va cytokine; mot chat trc
ché& iNOS 1am tang téng hop NO va huyét dp, giam nhu cau thudc vAn mach nhung giam ty 1é séng
sét trong mot RCT 16, do d6 khdng cé sdn trén |am sang va ciing khéng dwoc khuyén céo [27, 28].
Prostacyclin duoc gidi phdng bai cac té& bao ndi mo dé dap rng vdi ndi doc td va cdc cytokine gay
viém. M6t RCT then chét vé ibuprofen (chat (rc ché téng hop prostacyclin) khdng cé tac dung ddi
V@i su séng con [29]. Adrenomedullin, mét loai thudc gy gidn mach va trc ché tim, lam ting séc
nhiém trung va lién quan dén ty lé t&r vong. Anti-adrenomedullin tdng kha ndng séng sét, dap irng
vdi norepinephrine va chitc nang than trong cac mé nhiém trung huyét va la muc tiéu diéu tri méi
trong soc¢ nhiém trung [30].

Bang 1 Cac thudc van mach, lién két thu thé cha chiing, cac tac dong cé loi b sung, liéu lwong va
cac dau an sinh hoc lién quan

Noradrenaline a-1>B-1,2 Hoat dong MD 5-100ug/p B2 receptor SNP [24]
Epinephrine a-1>B-1,2 Hoat d6ng MD 5-69ug/kg/p B2 receptor SNP [24]
B-1 hon NE
Phenylephrine a-1 Hoat déng MD 50-100ug bolus
0,1-1,5ug/kg/p
Dopamine DA1, DA2 Hoat déng MD 1-5/kg/p liéu thap
5-15ug/kg/p lieu TB
20-50pg/kg/p liéu cao
Vasopressin AVPR1a, Hoat d6ng MD 0,01-0,04U/p LNPEP SNP [26]
AVPR1b Angiopoietin % [42]
AVPR2 Vasopressin/copeptin
Terlipressin AVPR1a Hoat dong MD ? 1.3 ug/kg hr LNPEP [26]
(AVPR1b) > 20-160 pg/hr Vasopressin/copeptin
AVPR2 bolus: 1 mg
Selepresin AVPR1a J Angiopoietin-2 1.25-2.5 ng/kg/p pha 2 LNPEP SNP [26]
{ Thodat mach 1.25-5.0 ng/kg/p pha 3 Angiopoietin 1/2 [42]
Vasopressin/copeptin
Angiotensin-I| AGTR1, AGTR2 M Vasopressin 5-200 ng/kg/p (3 h dau; 1.25-40 AGTRAP SNP [25]

N Erythropoietin
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Uc ché thu thé
GABAA

L Thoat mach Bolus (2 mg/kg) sau d6 truyén leo

thang—0.25, 0.5, 1, 2 mg/kg/hr

Xanh methylen

SNP single nucleotide polymorphism, LNPEP leucyl and cystinyl aminopeptidase, AGTRAP angiotensin Il receptor associated protein,
AGTR1, AGTR2 angiotensin Il receptors 1 and 2, GABAA gamma-aminobutyric acid

Panh gia 1am sang va sinh ly cho bac si 1am sang dé xac dinh khi ndo va dung thudc vdn mach nao
dé slr dung

Danh gid trong giai doan cap ciru wu tién dudng thd, hoé hdp va hodi sirc tim mach dua trén
danh gia 1am sang vé tinh trang thé tich va twdi mau, b6 sung bang cac xét nghiém trong phong thi
nghiém (khi mau dong mach, lactate mdau, huyét hoc, chirc ndng than va gan) (Hinh 3). SOFA nhanh
(gSOFA: nhip hé hdp > hodc = 22 / phut, thay déi tri gidc, huyét dp tdm thu < hodc = 100 mmHg)
duoc khuyé&n cdo dung dé sang loc nhiém trung huyét ngoai ICU [11]. H6i sirc thé tich va thudc van
mach (s) nén dugc bat dau trong vong mot gid dau tién [3] va hoi strc vdi dich tinh thé (30 ml / kg
ban d4u va nhidu hon khi can thiét) nén dat trwdc thudc van mach, va chi thém vao néu twdi mau
khéng du [3].

Bang 2 Cac RCT then chét chia thudc van mach trong so¢ nhiém trung

SEPSIS-ACT Selepressin Placebo (266) 828 40,6% 39,4% NA Ngay khongRRT,
[45] (562) Ngay khéng ICU
VASST [12] Norepinephrine Vasopressin 778 35,4% 39,3% 3.9(-2.9to DAF van mach, th&
(382 (396) 10.7) 0.26 may va RRT, p NS
VANISH [15] Norepinephrine Vasopressin 409 30,9% 27,5% 34(-5.4to Ty & RRT, thoi
(204) (205) 12.3) gian, ngay khong
MOFs, Ngay nam
ICU/vién, p NS
SOAP Il [48] Norepinephrine Dopamine (858) 1679 48,5% 52,5% 1.17 (0.97 to DAF van mach, th&
(821) 1.42) 0.10 may va RRT; Thoi
gian namICU/ vién
ATHOS-3 ANG Il (163) Placebo (158) 479 46% 54% HR: 0.78¢ Thay d8i diém
[16] (0.57t01.07)  SOFA; thay déi liéu
0.12 norepinephrine
CAT [37] Epinephrine Norepinephrine 277 23% 27% HRe¢: 0.87 K&t cuc chinh: DAF
(139) (138) (0.48t0 1.58)  van mach (thoi
0.65 gian dat duwgc MAP
muc tiéu trong 24h
CATS [47] Epinephrine Norepinephrine + 330 40% 34% RRY: 0.86 T&r vong ICU, ndi
(161) dobutamine (169) (0.65to 1.14) vién va 90 ngay;
0.31 Huyét dong; SOFA;

thoi gian khéng
can van mach
trong 24h

HR hazard ratio, RR relative risk, DAF ngay séng va khéng cé sy can thiép nhu thudc vAn mach, thd may va thay thé than (RRT), NS

khéng cé y nghia
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1510 Vasopressor therapy in critically ill patien with shock

a két cuc tlr vong ngay thr 28 do moi nguyén nhan; két cuc chinh: ngay khéng thay thé than
b Chodng do moi nguyén nhan; tlr vong ngay thi 28

¢ Hazard ratio

d Relative risk

Song song va&i hoi sirc, st dung kiém tra |dm sang va danh gid can |dAm sang dé chan dodn
nguyén nhan gay sdc; sot, va ting bach cau, nghi ngd sé¢ nhiém trung va ngudn nhiém trung huyét
nén dugc diéu tra. Tinh trang cé bénh canh "gid" Nhiém trung huyét bao gdm viém tuy, hit séc, Hoi
chirng suy hd hap cap tinh (ARDS), phau thuat gan day, sau nhoi mau co tim cap tinh, chan thuong
va thuéc (gdy mé va di irng thuéc / séc phan vé).

Khong cé bang chirng cho thay bat ky cong cu chan doan nao cé hiéu qua dé huéng dan diéu
tri, it nhat 13 lién quan dén ty |1& tlr vong. Siéu am tim tai giwdng han ché cé thé cé hiéu qua dé
hudng dan quan ly dich va thudc van mach. Ching toi thudng st dung siéu am tim tai giwdng han
ché (siéu @am tim nhanh) vi mdt nghién ctru kiém sodt truérng hop cla siéu 4m tim tai giwvdng & bénh
nhan ICU dugc héi strc dang trong tinh trang séc (1) tinh trang thé tich thudng nhiéu hon a thiéu
(2) han ché dich dwoc khuyén nghi (65% bénh nhan) va (3 ) bat dau s& dung dobutamine duorc
khuyén cdo (25% bénh nhan) [31]. Ty 1é tl&r vong thadp hon & nhédm siéu dm tim so véi nhédm chirng
[31]. Tuy nhién, co ch& ma siéu am tim dau giwvdng dan dén viéc dobutamine dwoc str dung sau dé
dan dén gidm ty |é tlr vong |a khéng chac chan.

Phan loai tac ddng chia thudc vin mach

Xem Bang 1 vé cdc thudc van mach, thu thé, tic dong, liéu lwvong va diu an sinh hoc. Cac
nghién clru vé sir dung khang sinh sém [32, 33] va Liéu phdp diéu trj tryc tiép sdm (EGDT) [10, 33]
d3 day cdc bac silam sang tap trung viéc nhan biét sém va diéu trj séc nhiém trung trong vong mot
gior dau (cé thé so sanh véi "gior vang" trong chan thuong) va phu hop vdi nghién clru tri tué nhan
tao (Al). Trai nguoc véi thue hanh [am sang trong mot doan hé 1én & Anh, Al khuyén cdo bénh nhan
nhiém trufmg huyét nén dung thudc van mach thudng xuyén hon (30% so véi 17%) [34]. Tuy nhién,
cac nghién ctru quan sat khong duoc ki€m soat khac cho thay rang thudc van mach sém c¢é hai [35]
d@é nghi can cé su "can bang" déi véi viéc st dung thudc van mach sém.

Bang 3 Cac tac dung phu cta thudc vin mach dwa theo cac thudc vin mach cu thé, cac co ché va
bénh twong tic véi cac tic nhan bat lgi cu thé, nhan manh vao séc nhiém trung

Thi€u mau cuc bd: tim, al Norepinephrine, epinephrine, dopamine, DIC
ndo, tang, than, dau chi AVPR1a vasopressin, terlipressin, selepressin?
AGTR1, AGTR2 Angiotensin b
Tim nhanh, réi loan nhip ~ B1 Epinephrine > norepinephrine > vasopressin CHF, IHD
nhanh B1, DA1, DA2 Dopamine > norepinephrine
B1 Dobutamine¢
Rung nht ?B1 ? Epinephrine > norepinephrin CHF, IHD
Tang duwdng huyét B1 Epinephrine > norepinephrine DM, corticosteroid
Tang lactate mau B1 Epinephrine > norepinephrine
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Giam cung lvgng tim

T6n thwong than cap

Téc dong mién dich

al Phenylephrine > norepinephrine, epinephrine,
AVPR1a vasopressin, terlipressin, selepressin@

al Phenylephrine > norepinephrine, epinephrine,
AVPR1a vasopressin, terlipressin, selepressin?

al, a2, B1, B2 Phenylephrine norepinephrine, epinephrine
AVPR1a Vasopressin, terlipressin, selepressin

CHF, IHD
CKD, DM, hypertension, ACE

Corticosteroids, suy giam
mién dich

Vasopressin cé thé |am giam ty 1& bién c& bat loi va cac tac dung phu dic hiéu (s6c gidn mach va rung nhi méi) [56]
DIC d6ng mau ndi mach lan téa, CHF suy tim sung huyét, IHD bénh tim thi€u mau cuc bd, DM dai thao dwdng, CRD bénh thdn min
tinh, ACE thuéc trc ch& men chuyén ang angensensin

a Chi ra rang ty & bién c& bat loi 1a twong tu trong RCT va nghién ctru quan sat gitta cac thudc van mach duoc dé cap

b Angiotensin Il RCT [16) d3 st dung gid duwoc dé d6i chirng nén viéc so sanh ty 1 bién cd bat lgi gilta cac thudc van mach cé thé so

sanh khac nhau

¢ Dobutamine 1a mét thuéc ting co bép, nhwng né dwoc tinh dén béi vi né thudng duwoc dung véi thudc van mach

d Céc tac dong mién dich la phirc tap [36, 40] va cho dén nay y nghia Idm sang 1a khdng chic chin

Cac nghién ctru kinh dién vé thuéc van mach

Y

Laboratory

Norepinephrine

I

. Cause of

”i A

¢ Vasodiatory shook ™ vasodilatory shock

¥ Y ¥ Y
ABCs Septic postANi | | PoROV®
surgery
Fluids Sourcg of »| Drain source
sepsis
Y Y
Not responsive Responsive

| cvs evaluation'

Not responsive®

v

Profound
hypotension

v

Phenylephrine or
angiotensin Il

Responsive

\ 4

Vasopressin® or
epinephrine

A

H

Decreased
ventricular function?

v

Dobutamine

Hinh 3. Luot d6 dé€ qudn ly thuéc van mach. O nhitng bénh nhdn bj séc gidn mach, wu tién hang déu la hdi

strc dwdng thé, hé hdp va tuén hoan (ABCs), trong khi thurc hién ddnh gid cdn I6m sdng song song (khi mdu

déng mach, lactate, huyét hoc, chirc ndng than va gan) va dénh gid nguyén nhén gdy séc gién mach. Cdc
dich cho ban déu (30 ml / kg khéi déu va nhidu hon khi can thiét) phéi la tinh thé. O nhitng bénh nhdn khéng
ddp tng vdi hoi sic day dd, norepinephrine duoc bét déu. O nhitng bénh nhén khdng ddp ing vdi

norepinephrine, vasopressin (terlipressin) hodic epinephrine sé thém vao. O nhitng bénh nhén bj ha huyét dp

séu, phenylephrine hodc angiotensin Il cé thé dugc xem xét. Bdnh gid nguyén nhén géy séc duoc thue hién
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song song vdi hdi strc; sét va tdng bach cdu goi y s6¢ nhiém tring. S6¢ nhiém khudn doi hdi phéi tim kiém
ngudn nhiém tring huyét va dan lwu dp xe va viém mi mang phdi. Bénh cdnh "gié" Nhiém tring huyét bao
gdém nhdi mdu co tim sau cdp tinh (AMI), sau phdu thudt tim mach va cdc nguyén nhdn khdc (viém tuy, hit
sdc, Hoi chirng suy hé hdp cdp tinh (ARDS), sau phdu thudt 6 bung, chdn thwong va thuéc (dj tng va di tng
thuéc).

ITrén bénh nhén khéng ddp ting vdi norepinephrine, vasopressin, epinephrine hodc angiotensin I, ddnh gid
tim mach la can thiét.

2pdnh gid tim mach nén tién hanh nhu siéu ém tim tai giwdng han ché, cung luong tim khéng xém lén, dp
Iwe tinh mach trung tém (CVP) hodc dp lwc mao mach phéi bit (théng qua éng théng déng mach phéi). Néu
6 chirc ndng tém thét gidm (phén sudt téng mdu gidm), thi nén bé sung dobutamine.

3Khéng ddp trng vdi norepinephrine hodc thubc vén mach khdc khéng cé dinh nghia ré rang nhung thudong
¢6 nghia ld khéng ddp trng vdi liéu cao.

4Vasopressin ¢ thé duoc thay thé bdng terlipressin nhung cdc thir nghiém ngdu nhién cé déi ching vé
terlipressin nhé hon nhiéu so vdi vasopressin. Selepressin (mét chdt chu van AVPR1a rdt ddc hiéu) dang duwoc
phdt trién

RCT then chét cla norepinephrine so vdi epinephrine [37], norepinephrine cong vdi
dobutamine so v&i epinephrine [47], vasopressin s&dm [15] so v&i norepinephrine, va vasopressin
so v&i norepinephrine trong séc nhiém trung [12], va norepinephrine so véi dopamine trong tat ca
cac loai s8¢ duwoc xac nhan rang norepinephrine déu vuot trdi so véi dopamine va twong dwong vdi
vasopressin va epinephrine (Bang 2). M6t s trong cac RCT nay chi cé ¢c& mau vira phai. Trong khi
hai RCT c¢6 hon 700 b&nh nhan moi ngudi (SOAP 11 [48] (dopamine so v&i norepinephrine n = 1679;
VASST [12] (vasopressin so v@i norepinephrine n = 778)), ATHOS-3 [16] (angiotensin Il so v&i gia
duwoc n =479), VANISH [15] (vasopressin so v&i norepinephrine, n = 409, CAT [37] (epinephrine so
v&i norepinephrine, n = 330) va CATS [47] (epinephrine so v&i norepinephrine cong v&i dobutamine
n=277).

Khong cé su khac biét vé ty 1é tlr vong gilta vasopressin va norepinephrine trong VASST [12]
va VANISH [15], nhung vasopressin cé thé cé hiéu qua hon trong séc it nghiém trong hon
(norepinephrine co bdn <15 pg / phat). Vasopressin ¢ lién quan dén cac két qud tuong tu vdi
norepinephrine trong mét nghién clru doan hé phu hop vdi xu huwdng [49]. Mot RCT nho cla
vasopressin va norepinephrine sém so véi norepinephrine chi thay rang nhém vasopressin va
norepinephrine sém dat dugc MAP nhanh hon 65 mmHg so véi nhdm norepinephrine [50].

Trong s6c¢ nang hon, céc bac silam sang thudng diéu tri két hop thudc van mach nhung sy
két hop thudc van mach t8i wu van chua dugc biét vé ty |é tlr vong. Trong mot phan tich téng hop
mang vé RCT (43 RCT; 5767 bénh nhan) thuéc vadn mach [51], hiéu qud cao nhat ddi vdi
norepinephrine cdng véi dobutamine; ty 1&é nhéi mau co tim cip tinh cao nhat vdi norepinephrine
cdng vai epinephrine; ty 1& rdi loan nhip tim cao nhat v&i dopamine va thip nhat véi vasopressin.
Nghién ctru hoéi clru nay phai duoc gidi thich than trong va tao ra gia thuyét.
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Tac dung phu

Céc tac dung phu nghiém trong phd bién nhat cta thuéc van mach la thi€u méu cuc bd dau
chiva co quan, nhip tim nhanh va rung tdm nhi [52] (tdng nguy co dot quy [53]) (Bang 3). Liéu thudc
van mach tich Iy cao hon cé lién quan dén réi loan chirc ndng ndi tang va ty 1é t&r vong [54], nhung
cac nghién cttu két hop bi nhiéu nhiéu loan. Nhiéu thudc van mach cé tac dung mién dich cé thé
duwoc chirng minh 13 quan trong trong s6c nhiém trung & ngudi. Norepinephrine cé tac dung e ché
tang trudng mién dich va vi khudn vira phai trong cdc mé hinh tién 1am sang cé thé lam ting nguy
co nhiém trung, nhwng nguy co mién dich cla norepinephrine truyén la khong chac chan [36].
Vasopressin thic day viéc gidm cytokine théng thudrng nhiéu hon norepinephrine, dic biét |a trong
s&c¢ nhiém trung it nghiém trong [55].

Cac tac dung phu nghiém trong cla thudc van mach la tuvong ty & hdu hét cdc RCT nhung
khac biét dang ké giira dopamine so vdi epinephrine trong SOAP 2 [48] [gdp ddi s6 Ian loan nhip vdi
dopamine (24,1%) so v&i norepinephrine (12,4%, p <0,001) 4)]. C6 nhiéu ngwng thudc nghién ctru
epinephrine hon dang ké so va&i norepinephrine & CAT (12,9% so vdi 2,8%, p = 0,002) [37].

Bang 4 Cac tac dung phu nghiém trong trong cac RCT then chét clia thudc van mach trong séc

nhiém trung

SEPSIS- SE Placebo TMCB SE Placebo RLN/CA SE Placebo
ACT (2054/562)  (1086/266) (92/562)  (36/266) (209/562) (87/266)
[45] 83.3%) 88.3%" 14.4%" 12%h 27.9%" 25.2%"
VASST NE VASO TMCB2 NE VASO RLN/CA NE VASO
[12] (40/382) (41/396) (23/382) (26/396) (14/382) (11/396)

10.5% 10.3% 6.0% 6.6% 3.7% 2.8%

p=1.0

VANISH NE VASO TMCBP NE VASO RLN/CA¢ NE VASO
[15] (17/204) (22/05) (10/204)  (23/205) (5/204) (2/205)

8.3% 10.7% 5% 11.2% 2.4% 1%
SOAP II NE DOPA TMCB NE DOPA RLN/CA NE DOPA
[48] (800/821)# (979/858)= (79/821) (98/858) (102/821) (207/858)

97.4% 100%h 9.6% 11.4% 12.4% 24.1%

p < 0.001

ATHOS- ANnG | Placebo TMCB®  AnGII Placebo RLN/CA AnG Il Placebo
3 (99/163) (106/158) (8/163) (8/158) (29/163) (28/158)
[16] 60.7% 67.1% 4.9% 5.0% 17.8% 17.7%
CAT [37] SAEY EPI NE

(18/139) (4/138)

12.9% 2.8%

p = 0.002

CATS SAE® EPI NE + DOBU TMCBf EPI NE + DOBU RLN/CA EPI NE + DOBU
[47] (33/161) (41/169) (9/161) (11/169) (31/161) (30/169)

20.5% 24.3% 5% 7% 19% 18%

SAE bién c& bat loi nghiém trong, NE Noradrenaline, SE selepressin, VASO vasopressin, EPI epinephrine, DOPA dopamine, DOBU
dobutamin, TMCB thi€u mau cuc b6 co tim, RLN/CA r&i loan nhip/ngung tim
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aThi€u mau cuc bd = thi€u mau co tim ca /nhdi mdu, thi€u mau cuc bd mac treo, thiu mau cuc bd dau chi, thi€u mau cuc bd ndo/nhoi
mau ndo

bThi€u mdau cuc bd = thi€u mau co tim ca /nhdi mau, thi€u mau cuc bé mac treo, thi€u mau cuc bd dau chi

¢ R&i loan nhip tim de doa tinh mang

d Nguwng thudc

e Trong qua trinh truyén catecholamine

f Thi€u mau cuc bd = thiu mau co tim cdp/nhdi mau, thiéu mau cuc bd dAu chi, thiu mau n3/nhdi mau nio

g SAE bao gdm thiu mau cuc bd, rdi loan nhip tim va nhiém trung khdi phat mdi chiém phian 1én SAES (691/821 = 75,4%
norepinephrine lién quan dé&n SEAs va 674/858 = 78,6% SAE lién quan dén dopamine). Khéng bao gdbm nhiém trung khéi phat mai,
ty 18 SAE ddi v&i norepinephrine va dopamine [an lwot 13 181/821 = 22,0% va 305/858 = 35,5%

h Téng s6 SAEs vugt qua s6 bénh nhan cho thay cé hon 1 SAE trén mdi bénh nhan

Theo d6i lam sang cac thudc van mach

Thudc co mach dugc bat dau, diéu chinh va cai thudc dwa theo MAP, cac bién phap luvgng
gia tinh trang tudi mau (trang thai tri gidc, lvgng nudc tiéu, lactate mau) va danh gid tim mach
khéng xam Ian (vi du nhu cung lwgng tim khéng xam 1an, danh gia siéu am tim cho chirc ndng tam
that va tinh trang thé tich (sup tinh mach chd dwéi), vi tudn hoan). Cac bién phap lugng gid 1am
sang (vi du: thoi gian d6 day mao mach) va cac bién phdp can 1am sang (vi du: Lactate) lién quan
tuong dwong vai ty 18 tir vong dé theo ddi hdi sirc trong mdt RCT gan day (n = 424) [57].

Cai thudc vdn mach

Cai cac thuéc van mach it tiéu chuan hon so vdi giai doan hoéi strc va khéng cé RCT vé cai
thuéc. Bénh nhan dwoc dénh gid 1a thich hop cho viéc gidm liéu thudc van mach dan dan khi dwoc
cho 3 " 6n dinh chac chan", (khdng cé dinh nghia phé quat), tirc 1a tinh trang thé tich va tudi mau
day du. Tinh trang xau di doi hdi phai diéu chinh trd lai vdi liéu cao hon, sau d6, khi su én dinh trd
lai thi cai thuéc sé I3p lai. Théng tin y khoa tin hoc du dodn chinh xac cai thudc van mach thanh céng
s&@m hon va chinh xac hon so vdi bac silam sang [58].

Két qua cac RCT vé thudc van mach

May man thay, c6 mét s& RCT chat lwong cao cla thudc van mach trong s6¢ nhiém trung.
K&t cuc chinh thudng gap ddi véi cac RCT vé thudc van mach trong séc nhiém trung 13 tlr vong ngan
han (vi du 28 ngay) nhung ty | t&r vong ngdn han d3 gidm [59], vi vay cac RCT cla thudc van mach
hién nay tap trung vao cai thién két qua lau dai va rdi loan chitc nang co quan ngan han ma né phu
hop véi két qua 1au dai [60]. RCT then chét cla selepressin trong s6¢ nhiém trung la vé s& ngay
khong thudc van mach va khéng théd may [45]. Bac st 1am sang nén hiéu dwoc ly, huéng dan, tac
dong, tdc dung phu va liéu thuéc vdn mach (Bang 1).

Norepinephrine

Trong huéng dan Chién dich Cai thién séng con Nhiém trung huyét (SSC), norepinephrine I3
thuéc van mach dau tién (bang chirng vira phai) [3]. Norepinephrine tdccddng manh tir cac thy thé
al, a2 va it lién két vdi thu thé B1, B2 lam tang ndng dd canxi ndi bao co tron va co mach va mét
s6 tac déng inotropic duong tinh (tdng kha nang co bdp cta tdm that).
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Lam thé& nao cac bdc s 1am sang nén bat dau s&m norepinephrine trong sdc 1a khéng chac
chan. Norepinephrine liéu thap s&m cé thé hiéu qua hon so véi dung norepinephrine dung tré hon.
Trong mot bang chirng gan day vé RCT [61] (n = 310) ctia norepinephrine liéu thap so véi gid duorc,
k&t qua chinh (kiém soét s6¢c: MAP> 65 mmHg cong véi lvgng nudc tiéu > 0,5 ml / kg / gid hodc
gidm 10% lactate) dat dugc thuwdng xuyén hon (76,1% so véi 48,4%) va ty |é t&r vong thap hon
(15,5% so v&i 21,9%, p = 0,15) & nhdm norepinephrine sdm. Phu phdi do tim va r6i loan nhip tim
mai khdi phat d3 giam mét nlra véi nhdm dung norepinephrine sém. Norepinephrine sém cé thé
c6 hiéu qua bang cach giam tén thwong co quan, liéu norepinephrine va / hodc hiéu qua mién dich
cla norepinephrine [36] (Hinh 1). Can thém RCT cGa norepinephrine sém. Ty |é céc tac dung phu
cta Norepinephrine (10 - 15%) it hon dang ké so véi dopamine [48] va twong tw nhu vasopressin
[12, 15] cling nhu epinephrine [37, 47].

Epinephrine

Epinephrine 1a mdt thudc van mach dwoc lwa chon thi hai trong s6c nhiém trung [3] (khuyén
céo yéu, bang chirng thap) [3, 37, 62] & nhitng bénh nhan khéng dap rng vdi norepinephrine.
Epinephrine cé nhiéu tac ddng déng van |én thu thé beta-1 hon norepinephrine. Mdc du cac RCT
epinephrine cé thé so sanh véi norepinephrine [37], vdi norepinephrine cdng véi dobutamine [47],
va vdi norepinephrine két hgp vasopressin [63], epinephrine khdong phai la thuéc van mach dau tay
vi tdng nguy co gay co mach tang, rdi loan nhip nhanh, tang lactate mau [37, 47]. Epinephrine cé
thé 1a thudc van mach dau tay & cic qudc gia noi norepinephrine qua tdn kém [64], vi epinephrine
it t&n kém hon va cé hiéu qua tvong duong trong phan tich téng hop [62].

Phenylephrine

Phenylephrine 1a mot chat chd van al gan nhu tinh khiét thuong duwoc si dung ngan han
dé diéu tri ha huyét ap sau thodng qua. Phenylephrine cé thé gy nhip tim chdm phan xa qua trung
gian baroreceptor (do co mach do al gy ra) va thiéu mau cuc bd tang do dé khdng dwoc khuyén
c4o dé hoi strc s6c nhiém trung [3]. Phenylephrine cé thé kém hiéu qua hon trong thuc té so voi
norepinephrine dya trén mot thi nghiém tu nhién phat sinh tir sy thi€u hut norepinephrine quéc
gia gan day cta Hoa Ky [65]. Phenylephrine 1a thuéc vAn mach duwoc st dung phé bién nhat trong
thoi gian thi€u norepinephrine va st dung phenylephrine cé lién quan dén ty 1é tlr vong cao hon so
v&i str dung norepinephrine [65], nhung day 1a mot thi nghiém bang chirng thap khong ngiu nhién,
khong mu.

Dopamine

Dopamine truéc day la thudc van mach dau tay trong séc nhiém trung, nhwng dopamine, ty
|& bién cd bat lgi I&n hon (nhip tim cao hon va réi loan nhip tim nhanh nhiéu hon) so vdi
norepinephrine [48] can thiét s&t dung & nhitng bénh nhan nhip tim chdm duwoc lwa chon cao [3].
Dopamine gan vdi cac thu thé al va beta-1 va cac thu thé dopaminergic DA1 va DA2, sau dé gay ra
sy gidn mach than va tang & lidu thap trong cac th&r nghiém tién 1dm sang va nho (th nghiém
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dopamine thap). Tuy nhién, RCT bang chitng manh m& trén bénh nhan bi bénh ning khdng tim thay
lgi ich cla dopamine liéu thap so vdi gid dugce vé ty 1é thay thé than, chirc nang than hodc tlr vong
[48].

Vasopressin, terlipressin, and selepressin

Vasopressin dwoc khuyén dung [3] nhw mot thudc van mach thi hai trong s6c nhiém trung.
Vasopressin kich thich AVPR1a (gdy co mach), AVPR1b (kich thich gidi phdng ACTH) va thu thé
AVPR2 (tac dung chéng loi tiéu) va tang tdng hop NO [66], han ché co mach va bdo ton tudi méu
than [67], nhung gép phan manh mé gay (rc ché tim. Néng d6 vasopressin trong huyét twong thap
s&m trong s6¢ nhiém trung. Truyén Vasopressin lam giam nhu cau norepinephrine, duy tri huyét ap
va ting lugng nuwdc tiéu trong cac thir nghiém nho [68 - 70].

M6t RCT I&n chia vasopressin so véi norepinephrine (VASST) khdng tim thdy sy khéc biét vé
ty 1 t&r vong trong s&c nhiém trung [71]. Phan tich téng hop mirc dd ca nhan cla bénh nhan cho
thay khéng cé sy khac biét vé chirc nang than (két cuéc chinh) hodc ty |é t&r vong clia vasopressin
so v&i norepinephrine [72]. Mét twong tac vasopressin / corticosteroid - Vasopressin kich thich
AVPR1b gay tang ti€t ACTH c6 thé cé loi. Tuy nhién, tuvong tac vasopressin / corticosteroid trong
s&c nhiém trung [73] khdng duoc xac nhan 1a ¢6 Igi trong RCT then chét (VANISH) [15]. Vasopressin
cai thién chirc nang than nhiéu hon norepinephrine trong VASST [74] va gidm dang ké viéc st dung
liéu phap thay thé than (RRT) trong VANISH [15, 72].

D3i vai bac s 1am sang, tadc dung phu cla vasopressin, tuwong tu nhu norepinephrine trong
thuce té [75] nhu trong cdc RCT [15, 74]. Norepinephrine nén dwoc gidm liéu trudce khi vasopressin
vi giam liéu vasopressin trwdc lam tang sy mat 6n dinh huyét déng trong VASST [12)] va trong céac
nghién ctru sau [76]. Terlipressin cé hoat tinh AVPR1a nhiéu hon vasopressin, va cac tac dung tuong
tw va ty 1é tlr vong twong ty trong cac RCT gan day [43, 44].Trong cac nghién ctru tién |am sang, cac
thudc dong van AVPR1a thuan tdy d3 1am gidm kha ndng tham cla mao mach trong s6c nhiém trung
t6t hon vasopressin va diéu d6 d3 dan dén sy phat trién cla thudc selepressin. Selepressin giam
phu phéi va can bang chat dich nhiéu hon vasopressin trong cac mé hinh viém phic mac [77] va
viém phdi [78]. Trén 1am sang ¢4 lién quan hon, selepressin lam gidm sy can bang dich rong va mot
s6 dau hiéu sém cla tén thuong ndi tang trong RCT giai doan 2 trong s6¢ nhiém trung [21]. RCT
selepressin so véi gid duoc giai doan 2B / 3 trong s&¢ nhiém trung khong tim thay su khac biét gitra
cdc nhom & két cudc chinh, ngay khéng thé mdy va dung thudc van mach, khdng cé sy khac biét
gitta cac nhdm trong bat ky két cudc chinh hodc bién cd bat loi nao vi vay selepressin khéng cé san
sang s dung trén |am sang [45].

Angiotensin Il

Angiotensin Il, hé renin-angiotensin van mach, cé san trén 1am sang dé diéu trj gidn mach
gay ha huyét ap va cé thé hitu ich cho hdi strc ban dau cla bénh nhan tut huyét ap sau. Angiotensin
[l gan véi thu thé angiotensin-1 va -2 (AGTR1, AGTR2) gy co mach, téng hop aldosterone, va phéng
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thich vasopressin. AGTR1 duwoc diéu chinh xudng trong cac md hinh nhiém trung huyét 1am gidm sy
khéng nhay cam cla angiotensin Il [16, 79]. Angiotensin Il tang nhanh MAP hon 3 gi¢ trong RCT do
ATHOS-3 d6i chirng gia duoc trong séc gidn mach khang tri [80]. RCT I&n hon lwc manh hon cho rdi
loan chirc nang ndi tang va tl vong hién dang rat can thiét. Tac dung phu nghiém trong cla
angiotensin Il (Bang 4) trong ATHOS 3 bao gém thiéu mau cuc bd (dau chi, dudng rudt, co tim) va
réi loan nhip tim [16].

Metaraminol
Metaraminol, chdt cha van chd yéu Ién thu thé al kich thich gidi phdng norepinephrine,

duoc sir dung cho cac bién chirng clia gdy mé nhuwng hiém khi dugc st dung trong sdc va cé tac
dung huyét déng twong tw nhu norepinephrine nhung khéng c¢6 RCT nghién clru vé metaraminol.

Methylene blue
Methylene blue, mét chat (rc ché GMP vong, (rc ché guanylate cyclase dé trc ché sy thu gidn

co tron bang NO va c6 thé& [am gidm rd ri mach méau phdi. Methylene xanh [am ting MAP va gidm
nhu cau norepinephrine trong ha huyét ap khang tri sau phau thuat bac cau tim phdi va s6c nhiém
trung. Khong cé RCT vé methylen blue, gi¢i han cac khuyén cdo cho viéc sir dung né trong séc¢ nhiém
trung [81].

Corticosteroids

Corticosteroid liéu thap luon lam gidm nhu cau norepinephrine trong sé¢ nhiém trung & RCT
va dugc khuyén cdo & nhitng bénh nhan khéng dép &ng véi norepinephrine [3]. Corticosteroid d3o
nguoc suy yéu tuyén thuwgng than lién quan d&n nhiém trung huyét va gidm nhe phan (rng viém ctia
s&c¢ nhiém trung.

Tuy nhién, corticosteroid van con gay tranh c3i vi két qud mau thuan cla it nhat bén RCT
I&n, hai lgi ich tim thay va hai khdng tim thay anh hudng dén ty |1é tlr vong. Hydrocortison cong vdi
fludrocortisone lam gidam dang ké ty 1& tl&r vong (35,4% so vai 41,0%, p = 0,04) trong mét RCT gan
day [17] va RCT truwdc d6 [18], nhung khdng phai trong mdt RCT gan day [20] (ty 1é t&r vong:
hydrocortisone 27,9% so vdi gia duoc 28,8% %) hodc RCT cii hon [19]. Su khac biét vé corticosteroid
dwoc st dung va tiéu chi dau vao cd thé giai thich mot phan cho hién twong "can bang" clia cdc RCT
nay.

Céc thudc ting co bop dé bd sung thudc van mach trong sdc nhiém trung

RGi loan chirc ndng tdm that do nhiém trung huyét 1 phd bién trén 1am sang va cé thé bj
tram trong hon do thuéc van mach, do d6, thudc tang co bdp (dobutamine > milrinone) thudng
dugc thém vao norepinephrine [47] va vasopressin [71, 82] dé lam tang cung lwong tim, nhirng vdi
cac tac dung phu: tang nhip tim, rdi loan nhip, va tiéu thu oxy co tim. Milrinone 13 mét inotrope /
thuéc gidn mach khéng adrenergic va |a mot inotrope tuong dwong vdi dobutamine nhung cé tac
dung gidn mach 1&n hon va do d6 it duwoc khuyén dung hon dobutamine [3] nhwng cé thé hiéu qua
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& nhitng b&nh nhan gan day cé s dung thudc chen beta. Levosimendan, mét thudc tdng co bdp
khong adrenergic dwong tinh, khdng cé hiéu qua trong RCT trong soc¢ nhiém trung [37, 47]. Nhiéu
bénh nhan dung levosimendan bj réi loan nhip tim va mét sé it bénh nhan dung levosimendan dwoc
cai mdy thanh cong khithéd may [83]. Vi vay, levosimendan khéng dwoc khuyén cdo trong séc nhiém
trung.

Cac dau an sinh hoc gitp Iwa chon thudc

Cac dau an sinh hoc dy dodn dugc st dung béi cac bac silam sang dé xac dinh rd hon nhirng
nguwdi dap ing vdi thudc (vi du: hda tri liéu cho bénh ung thu) va cé kha nang lua chon thudc van
mach dugc cd nhan hda. Mét da kiéu hinh nucleotide don B2 (SNP) danh dau ty | tlr vong tang va
c6 thé xac dinh dap &ng véi norepinephrine [24]. Cac diu an sinh hoc du doan vasopressin,
terlipressin va selepressin la angiopoietin-2 huyét tuvong, mot chat trung gian lam tang tinh thdm
[42] (selepressin lam gidm angiopoietin-2 huyét tuong), leucyl / cystinyl aminopeptase (la mot
enzyme xuc tac vasopressin) [26]. Kiéu gen cla protein lién quan dén thu thé angiotensin-II
(AGTRAP) c6 lién quan dén ty lé tlr vong clia sdc nhiém trung va cé thé 1a dau an sinh hoc cho
angiotensin Il [25].

Vai tro “mia mai” clia thuéc chen B1 in trong s6¢c nhiém trung va gidn mach

Céc bac si 1am sang nén biét rang cé mot s& bénh nhan bi s6¢c nhiém trung cé thé duoc
hwdng lgi twdng chirng rat "trd tréu" tlr cac thudc chen beta-1. Cac thuéc déng van beta-1 cé hiéu
lwc chronotropic va inotropic khac nhau; dopamine va epinephrine la nhirng tac nhan chronotropic
I&n nhat (tdng nhip tim 15% so v&i norepinephrine [47, 48, 84]); vasopressin lam gidm nhip tim 10%
[12]. Levosimendan, mdt chat nhay cdm véi canxi, lam tdng nhip tim nhiéu hon 10% so véi
norepinephrine [83].

Bé&nh nhan tré tudi thuwong cé nhip tim nhanh 1&n hon trong sé¢c nhiém trung va nhip tim
nhanh I&n hon trong gidi han thoi gian lam ddy tdm truong va khdi lvgng thé tich nhat bdp. Truyén
Esmolol lam gidm nhip tim (30%), can bang dich, lactate, va t&r vong, va cai thién chirc ndng than
trong mot RCT nhd (n = 154) mang tinh bang chirng nguyén tic [85]. Midc dU phan tich téng hop
cho thay hiéu qua duong tinh cla esmolol [86], esmolol yéu cdu mot RCT du manh dé xac dinh rd
hon lya chon bénh nhan, an toan va hiéu qua.

Choéng tim va séc dan mach sau phau thuit tim (CVS)

Norepinephrine duoc khuyén dung dau tién trong séc tim sau phau thuat tim, mot so it
ngudi bi séc gidn mach dac trung bdi ha huyét dp va khang tréd mach mdau hé théng thap [41]. Sé¢c
gidn mach sau phau thuat tim mach, thwong bat dau hon & nhitng bénh nhan dung thuéc chen beta
hodc thudc rc ché men chuyén angiotensin trwdc khi phau thuat. N&u ha huyét dp van ton tai sau
khi hoi sirc d0 thé tich, thi norepinephrine dwoc thém vao, thudng ting MAP ma khéng bi suy giam
chirc nang than [87]. Nhdm muc tiéu MAP cao hon (70 - 80 mmHg so v&i 40 - 50 mmHg) trong qua
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trinh phau thuat bac cau tim phdi bang cach truyén liéu cao hon norepinephrine khong lam gidm ty
|& nhdi mau n3o trong RCT duwoc thiét ké tot [88).

C6 mot su thi€u hut tuong déi vasopressin sau phau thuat tim mach va lgi ich cta viéc truyén
vasopressin. Tuy nhién, cac thir nghiém trudc day clia vasopressin so vdi norepinephrine sau phau
thuat tim mach d3 dugc khéng du luc théng ké [89 - 94]. Trong mot RCT 4n don trung tdm vé
noradrenaline |d nhém chirng (VANCS n = 300) & Brazil trong s&c gidn mach sau phau thuat tim [41],
vasopressin da giam két cudc chinh (tlr vong hodc bién chirng nang), tiét kiém norepinephrine, trong
khi rat ngdn thoi gian nam ICU, giam ty |8 rung nhi, t6n thwong than cap tinh va RRT. Khéng ¢ su
khac biét trong ty |é tlr vong trong 28 ngay.

Vasopressin cé lgi trong séc dan mach mdau sau phau thuat tim mach [95] nhung khong phai
la s&¢ nhiém trung [15, 71] ¢ 1& vi cac két cuc chinh khdc nhau: t&r vong va bién chirng ndng né [41]
so V@i tir vong 28 ngay [71]. Ty lé t&r vong cao (15,9 va 15,4% sau 28 ngay norepinephrine so vdi
vasopressin) trong VANCS [95] nhung khong dwoc bao cdo trong RCT vasopressin trudc dé trong
s&c dan mach sau ph3u thuat tim mach [89, 91, 92, 94].

Chodng tim va sdc dian mach sau nhéi mau co tim cap (AMI)

Norepinephrine cling dugc khuyén dung dau tién trong cac huéng dan quéc té sdc tim sau
AMI [96, 97] b&i vi mdt RCT gan day d3 phat hién ra rang epinephrine dan dén séc khang tri nhiéu
hon so v&i norepinephrine trong sdc tim thuan tdy sau AMI [98]. Ha huyét dp va stirc cdn mach mau
hé théng thap dac trwng cho s6c ddn mach sau AMI. Dopamine khdng duoc khuyén cdo trong sdc
tim vi tac dung chronotropic I&n hon norepinephrine [48].

Choang mat mau va giam thé tich

Thuéc co mach dwoc khuyén cdo trong s6c mat mau de doa tinh mang néu MAP va tudi
mau khong thé duoc duy tri bang hoi sitc truyén dich [99]. Hwédng dan chan thuong & chau Au
khuyén cdo ha huyét dp cho phép (MAP 50 - 60 mmHg) va truyén dich han ché cho dén khi chay
mau l&n dugc kiém soat [100] va thudc van mach s& cho khi ha huyét ap de doa tinh mang néu hoi
strc thé tich khéng dat dwoc MAP dich (mirc d6 chirng c&r 1C) [100]. Thudc co mach cé thé han ché
tinh trang qua tai dich, phu ndo va ARDS trong s6¢c mat mau. Trong mét RCT nho mu (n = 78) trong
chan thuong, vasopressin cé lién quan dé&n can bang dich thap hon va ty & tlr vong thap hon (13%
so vai 25%, p = 0,19).
Cac nghi van va huwéng nghién clru trong tuong lai

Cac ciu hoi trén 1am sang lién quan dén viéc s&r dung thudc vAn mach ngay nay trong soc
bao gbm liéu s&r dung mot s& thudc van mach cé gan cac thu thé bd sung an toan va hiéu qua hon
so v&i mot thudc van mach, cach du dodn ddp rng nhu thé nao bang cach s dung dau an sinh hoc,
khi nao va lam thé& nao dé hoi sirc, cach lwa chon bénh nhan cho diéu trj inotropic, va chon ai cho
viéc sir dung (rc ché B1. Nghién clru trong tuong lai cling nén tap trung vao khdm pha va xdc nhan
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cac dau an sinh hoc du doan dap (rng vdi thudc van mach. Giai doan xudng thang hoi sirc dé han
ché& ddc tinh thudc van mach tich Ity dang duoc cha y [101].

Closed Loop Hinh 4 Mét sy thay d6i md hinh trong
nghién clru két hgp cdc phuong phap sinh
J] Survival hoc va tinh todn b8 sung sé 13 can thiét dé
ti€p tuc tdng ty 1é s6ng sét clia nhiém trung
va cdac loai sdc khéc. Cac doan hé ngudi, mé
hinh co ché trén chudt va md hinh té€ bao
ngudi s& duwoc sir dung dé do lwdng va xac
nhan da omics (genomics, proteomics,
Ardfioi < Big* Cinjoel chuyén hda, lipidomics) s& dugc két hop

Intelligence Data

v&i dit liéu lam sang nhan tao I&n trong hé
thdng tri tué nhan tao vé nhiém trung mau
va cac hinh thic s8¢ khac. Nhitng con
Mochanistic Meochanistic duong madi nay sé dugc xem xét ky ludng

il kgibine dé kham pha ra thudc vAn mach mdi va dau
an sinh hoc du doan dé diéu tri nhiém
trung va cac dang sdc khac. Hé théng vong
kin ciing s& duwoc t6i wu héa dé theo doi
qua trinh oxy héa mé trong va sau khi héi
strc. Sy két hop gilta y hoc cd nhan, tri
théng minh nhan tao, dit liéu I&n, hé théng
vong kin va thudc van mach mdi cé thé tao

diéu kién cho thuéc van mach hiéu qua hon
st dung téng kha nang sdng sét

K&t luan va cac khuyén cao

Thudc co mach gan vdi cac thu thé cu thé gy co mach nhwng thudng cé tac dung phu. Trong
thuc té&, ching toi khuyén dung norepinephrine 1a thudc van mach lwa chon dau tay trong sdc¢ nhiém
trung va gian mach sau khi héi strc du thé tich. o} nhirng bénh nhan khang trivéi norepinephrine,
vasopressin hodc epinephrine cé thé duwoc thém vao. Angiotensin Il ¢ thé hitu ich cho viéc hoi strc
s&m cho bénh nhan ha huyét ap sau. Thudc co mach cé thé lam gidm su co bdp cia tdm that, do
do cé thé thém mot thudce ting co bop (dobutamine > milrinone). Esmolol cé thé hitu ich & nhitng
bénh nhan tré tudi dugc chon loc véi nhip tim nhanh d3c trung. Hon nita, y hoc ca thé hoa sir dung
cac diu an sinh hoc cé tir cac nganh sinh hoc hé théng, tri théng minh nhan tao c6 nguén géc tir dir
lidu 1&n, cac hé théng vong kin theo ddi oxy héa md va thu6c vAn mach mdi cé thé tao diéu kién
cho thudc van mach hiéu qud hon gitp tang ty 1& séng sét (Hinh 4).
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