Official reprint from UpToDate®
www.uptodate.com ©2018 UpToDate, Inc. and/or its affiliates. All Rights Reserved.

w,'}@ Wolters Kluwer

Panh gia va quan ly cac troeong hop nghi ngé nhiém trang huyét va séc nhiém tring & ngudi l6n

Authors; Gregory A Schmidt MD, Jess Mandel, MD
Section Editors: Polly E Parsons, MID, Daniel J Sexton, MDD, Robert S Hockberger, MD, FACEP
Deputy Editor: Geraldine Finlay, MD

Nhiém tring huyét 1a mot hoi chirg 1dm sang dic trung boi dap tng viém toan than véi tinh trang nhiém tring. Mirc do
nghiém trong khac nhau, thay d6i tir nhiém trung huyét cho dén sc nhiém trang. Mac dii ¢6 pham vi rong va phu thude vao
dan s6 nghién ctu, ty 1é tir vong udc tinh 1a > 10% va > 40% khi c6 soc [1.2].

PANH GIA VA QUAN LY NGAY LAP TUC — Bao vé duong tho (néu co chi dinh), diéu chinh tinh trang thiéu oxy, va
lap duong truyén tinh mach dé dung dich va khang sinh sém 14 wu tién trong viéc quan 1y bénh nhin nhidm tring huyét va
séc nhiém tring [34].

On dinh hd hiap — B4 sung oxy nén duoc ding cho tit ca cic bénh nhan nhiém trung huyét va nén duoc theo déi thudng
xuyén voi pulse oximetry. C6 thé can phai dat noi khi quan va thong khi co hoc hd trg do ting cong ho hap, hoic bao vé
duong tho vi anh huong than kinh trung wong va suy giam ¥ thirc thuong xay ra trong nhiém trang huyét [5,6].

Lap dwdng truyén tinh mach — Nén 1ap dudng truyén tinh mach cang sém cang tét & bénh nhan nghi ngd nhidm
trung huyét. Trong khi duong truyén tinh mach ngoai bién ¢ thé phi hgp & mét sé bénh nhén, dic biét 1a hdi stc ban
dau, da s s& can duong truyén tinh mach trung tim tai mot vai thoi diém. Tuy nhién, dat duong truyén tinh mach trung
tam khong nén 1am cham tr& viéc bu dich va dung khang sinh. M6t catheter tinh mach trung tim (CVC) ¢6 thé dugc sir
dung dé truyén dich tinh mach, thudc (dac biét la thudc van mach), va cac ché phém mau, ciing nhu dé Iéy mau xét
nghiém. Trong khi CVC c6 thé duoc st dung dé theo dbi dap tmg diéu tri bing cach do ap lyc tinh mach trung tim
(CVP) va d6 bdo hoa oxy méau tinh mach trung tdm (ScvO2), bang chirng tir cac thir nghiém ngau nhién cho thiy chung
c6 gia tri gigi han[7-12].

Panh gia ban diAu —Mot bénh su ngén gon ban dau va tham kham, cling nhu cac xét nghiém, vi sinh, va chén doan hinh
anh thudng duoc thuc hién dong thai trong khi 1ap duong truyén tinh mach va én dinh duong tho. Viée danh gia nhanh
chéng nay cung cip manh mdi vé ngudn nhidm nghi ngd va cac bién ching cua nhidm tring huyét, va do d6, gitp hudng
dan diéu trj theo kinh nghiém va 1am cac xét nghiém bé sung (bang 1).
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Nhanh chong lam céac xét nghiém sau day 1a thich hop (trong vong 45 phut) nhung khong nén tri hoan viéc bu dich va
dung khang sinh:

e Cong thirc mau toan bo, cac xét nghiém sinh hod, xét nghiém chirc ning gan va déng mau bao gém ca
mirc D-dimer. Két qua tir cac xét nghiém nay c6 thé hd tro chan doan, cho biét mirc d6 nghiém trong cua
nhiém trung huyét, va cung cap co s& dé theo ddi dap ung diéu tri.

e Muc lactate huyét thanh - Tang lactate huyét thanh (vi du > 2 mmol / L hoic 16n hon gigi han trén ciia mirc binh
thuong) ¢6 thé cho biét muc do nghiém trong cua nhidm tring huyét va dugc st dung dé theo ddi dap ung diéu tri

[3413-15].

e Phan tich khi dong mach (ABG) - ABG c6 thé tiét 16 tinh trang nhiém toan, thiéu oxy mau hoic ting CO2
mau.

e Céy mau ngoai bién (nudi cay Ky khi va hiéu khi tir it nhat hai vi tri khac nhau), phan tich nuéce tiéu va nudi cay cac
bénh pham khac (vi du nhu dom, nudc tiéu, catheter noi mach, vét thuong hoac vét mé, dich co thé) tir cac vi tri dé
tiép can - B4 véi bénh nhan co dit catheter, mau nén duoc lay tir ca catheter va tir cac vi tri ngoai Vi.

e Chan doan hinh anh tap trung tai vi tri nghi ngd (v du, chup X quang nguc, chup cat Iép vi tinh nguc va / hodc
bung).

e Procalcitonin - Trong khi chting toi khong d& xuat dung procalcitonin, n6 da trg nén ngay cang phd bién. Gia tri
chan doan va gia trj ciia n6 trong viéc leo thang diéu tri khang sinh van con gy tranh cai va bang chang hd tro
con kém.

LIEU PHAP HOI SUC BAN PAU — Nén tang cua hoi sirc ban dau 1 su phuc hdi twéi méu nhanh chong va sir dung khang
sinh sém.

e Tudi mau md chir yéu dat duoc bang cach dung dich truyén tinh mach (IVF) tich cuc, thuong 1a dich tinh thé
(dich tinh thé can bang hodc normal saline) & mic 30 mL / kg trong vong 3 gid.

e Diéu tri khang sinh theo kinh nghiém theo tic nhan nghi ngo va 6 nhiém trung, duoc dung tét nhit trong vong mot gio
dau tién.

Cach tiép can cuia chung t6i dwa trén protocol (vi du, liéu phap nham dich s6m [EGDT]) diéu tri nhiém trung huyét [7-12].
Thanh phan cua protocol thuong bao gdm viéc dung dich va khang sinh som (trong vong tir 1 dén 6 gio) va sir dung cac
muc tiéu sau ddy dé danh gia dap tmg: do bio hoa oxy mau tinh mach trung tim (ScvO2) > 70%, ap huc tinh mach trung
tam (CVP) tir 8 dén 12 mmHg, huyét 4p trung binh (MAP) > 65 mmHg, va lugng nudc tiéu > 0,5 mL / kg / gio.

Tam quan trong cua viéc diéu tri kip thoi, dac biét 1a v6i khang sinh, dwgc minh hoa trong mét nghién ctru co sé dir lidu
ctia gan 50.000 bénh nhan nhiém tring huyét va séc nhidm trang duoc diéu tri voi ding dich va khang sinh, cdy mau va
do lactate huyét thanh [18].

Truyén dich (trong ba gi¢ ddu) — O nhitng bénh nhan nhiém triang huyét, giam thé tich noi mach 1a ndi bat va c6 thé
nang, doi hoi phai hdi stc nhanh chong.

Thé tich — Giam thé tich noi mach 1a dic trung va co thé nang trong nhiém trung huyét. Truyén lwong dich I6n mot
cach nhanh chong (30 ml / kg) 1a liéu phap diéu tri ban dau cho nhidm trung huyét ning hoic séc nhidm trang, trir khi c6
bang chirng thuyét phuc vé phu phdi dang ké. Cach tiép can nay dua trén mot s6 thir nghiém ngau nhién cho thiy khéng c6
su khac biét vé ty 18 tir vong khi truyén luong dich trung binh tir 2 dén 3 lit trong ba gior dau tién [8-10] so v&i luong 16n
hon tir 3 dén 5 lit, duogc coi 1a liéu phap diéu tri chuan vao thoi diém d6 [7]. Tuy nhién, mot sé bénh nhan co thé
can luong dich nhiéu hon.

Liéu phap bu dich nén duoc quan 1y t6t (vi du, 500 mL), bolus truyén nhanh. Pap tng 1am sang va huyét dong,
sy hién dién hay vang mat cia phu phdi phai duoc danh gia trude va sau mdi lan bolus. Test dich truyén co thé
duoc 13p lai cho dén khi huyét ap va tudi mau mé duge diéu chinh, phu phdi xay ra, hoac bu dich khong 1am tiang
tudi mau mo.

Lwa chon dich truyén — Bang ching tir céc thir nghiém ngiu nhién va phan tich gop da khong tim thay sy khac biét
¢6 y nghia giira viéc sir dung albumin va dich tinh thé (vi du, normal saline, Ringer's lactate) trong diéu tri nhiém tring
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huyét hodc séc nhidm tring, va chiing ta c6 thé nhan thiy nguy co tiém tang tir viéc str dung pentastarch hoac
hydroxyethyl starch [19-28]. Ngoai ra, khong c6 vai trd ciia viéc ding dung dich mudi wu truong [29].

Trong thyc hanh 1dm sang, chung téi thuong st dung dich tinh thé thay vi albumin vi thiéu loi ich rd rang va chi phi cao hon.
Tuy nhién, mot s6 chuyén gia ding albumin nhu dich thém vao hoac duy tri néu can tranh hodc diéu tri ting clo mau xay ra
khi dung lugng 16n dich tinh the, mac du dir liu hd tro 1a yéu.

Piéu tri khang sinh theo kinh nghiém (gio dau tién) — Viéc xac dinh va diéu tri kip thoi cac 6 nhidm tring 1a can thiép
diéu tri chinh, véi hau hét cac bién phap can thiép khac hoan toan 1a hd tro.

Xac dinh ngudn nghi ngor —Khang sinh theo kinh nghiém nén duoc nhim vao (cac) ngudn nhidm tring nghi ngd
thudng duoce xac dinh tir bénh sir tom tit ban dau, cic xét nghiém so bé ciing nhu chan doan hinh anh (bang 1). Tuy
nhién, c6 thé yéu cau xét nghiém chan doan bd sung hoic can thiép dé xac dinh (cac) 6 nhidém trung.

Thoi gian — Liéu t6i wu cua liéu phap khang sinh dudng tinh mach nén duoc bit dau trong vong mot gio, tét nhat 1a
ngay sau khi ciy.

Mic du tinh kha thi cua myc tiéu mét gio chua duge danh gia, 1y do lwa chon né dua trén mét s6 nghién ctru quan sat cho
thay két cuc tdi té (tham chi sau mot giod), dung liéu khong du hodc khong ph hop (vi du: diéu tri bang khang sinh sau d6
cho két qua khang trén khang sinh d6) [30-40].

Chon mét phac d6 — Viéc lya chon khang sinh c¢6 thé phuc tap va nén xem xét tién st cuia bénh nhan (vi dy, khang
sinh gin day, tac nhan gay bénh trugc do), bénh 1y di kém (vi du, déi thdo duong, suy co quan), suy giam mién dich (vi
duy, virus gay suy giam mién dich & ngudi), bdi canh 1am sang (vi dy, mic phai cong ddng hoac bénh vién), vi tri nhidm
trang nghi ngo, su hién dién cua cac dung cu xam 14n, dit liéu nhuém Gram, va ty 1é dé khang khang sinh tai dia phuong

[43-47].

Dbi voi hau hét bénh nhan nhiém tring huyét ma khéng c6 sdc, ching t6i khuyén cdo nén ding liéu phap phd rong
theo kinh nghiém vé&i mét hoic nhidu khang sinh dé bao phu tit ca tic nhan gay bénh c6 kha nang. Phd khang khuan
nén hudng truc tiép dén ca vi khuan gram dwong va gram am, va néu c6 chi dinh, khang ndm (vi dy, Candida) va hiém
khi 1a khang virus (vi dy, cam). Phé rong dugc xac dinh la khang sinh ¢6 tac dong bao pha moét loat cac vi khuéan gram
am va gram duong (vi dy, carbapenem, piperacillin-tazobactam). Nhiéu bénh nhin sbc¢ nhiém trung nén duoc diéu tri phdi
hop véi it nhat hai khang sinh thudc hai nhom khac nhau tiy thudc vao tic nhan gy bénh va tinh trang dé khang khang sinh

tai dia phuong.

Céc tac nhan giy bénh thudng gap nhat bao gdom Escherichia coli, Staphylococcus aureus, Klebsiella pneumoniae, va
Streptococcus pneumoniae, vi vay bao phu cac tac nhan nay nén dugc chu y khi lya chon khang sinh [48].

Tuy nhién, khi tic nhan gy bénh chua biét, cic bac si lam sang nén chu y dén cac tic nhan giy bénh tiém 4n
khac khi ¢ cac yéu té nguy co va xem xét cac kha ning sau:

o S. aureus khang Methicillin - Co ty 1& ngay cang ting S. aureus khang methicillin (MRSA) 1a nguyén nhan gay nhiém
trang huyét khong chi & bénh nhan nhap vién, ma con & nhitng bénh nhin khong nhap vién gin day [49,50]. Vi nhitng
1y do nay, ching t6i & nghj ding vancomycin dudng tinh mach theo kinh nghiém (chinh lidu theo chtrc ning than),
dac biét 1a & nhitng ngudi ¢6 sdc hodc c6 nguy co nhidm MRSA. Céc lua chon thay thé cho vancomycin (vi du, daptomycin,
linezolid, ceftaroline) nén duge xem xét cho bénh nhin cd MRSA khang thudc hoic doc luc manh, hoic chéng chi dinh véi
vancomycin.

Trong thyc hanh 1am sang, néu khong nghi d¢én Pseudomonas, chung ti uu tién két hop vancomycin véi mot trong
nhitng khang sinh sau day:

+ Cephalosporinthé hé 3 (vi du, ceftriaxone hoac cefotaxime) hoac thé hé 4 (cefepime), hodc

+ Beta-lactam / chat rc ché beta-lactamase (vi du, piperacillin-tazobactam, ticarcillin-clavulanate), hoac

+ Carbapenem (vi dy,imipenem hoc meropenem)

e Pseudomonas —Ngoai ra, néu Pseudomonas c6 kha ning 14 tac nhan gay bénh, chiing t6i uru tién két hop vancomycin véi hai
trong s sau, tity thuc vao tinh trang nhay cam khang sinh tai dia phuong:

* Cephalosporin khang Pseudomonas (vi du, ceftazidime, cefepime), hoac
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+ Carbapenem khang Pseudomonas (vi dy, imipenem, meropenem), hoac

+ Beta-lactam / chét tic ché beta-lactamase khang Pseudomonas (vi du, piperacillin-tazobactam, ticarcillin-
clavulanate), hoac

* Fluoroquinolone co6 hoat tinh khang Pseudomonas tdt (vi dy, ciprofloxacin), hodc

* Aminoglycoside (vi dy, gentamicin, amikacin), hoac

* Monobactam (vi du, aztreonam)

e Vikhuangram am khong phai Pseudomonas (vi du, E. coli, K. pneumoniae) — Téc nhin gay bénh Gram 4m ngay trudc
dugc phu boi hai loai khang sinh tir hai nhém khac nhau. Tuy nhién, mét s6 thir nghiém 1am sang va hai phén tich
gop da khong cho thiy hiéu qua vuot troi so vai don tri liéu cephalosporin thé hé thir ba hodc carbapenem [34,51-55].
Hon nita, mot phan tich gop da cho thiy dung hai nhom khang sinh v&i mot aminoglycoside c6 lién quan dén sy
gia ting ty 18 cac bién cd bt lgi (doc tinh trén than) [54.55]. Vi 1y do nay, & nhitng bénh nhan nghi ngd nhidm vi
khuan gram am, chiing t6i khuyén céo nén sir dung mot khang sinh duy nhat vai hiéu qua da duoc chimg minh va
ddc tinh it nhét c6 thé, ngoai trir & nhitng bénh nhan ¢ giam bach ciu trung tinh hoac nhidm tring huyét do
Pseudomonas da biét hoac nghi ngo, diéu tri két hop co thé duoc xem xét [53].

o Nhiém nam xam 14n - Piéu tri khang nim theo kinh nghiém khéng duoc ding thudng xuyén ¢ nhitng bénh nhan ning
khong c6 giam bach cau trung tinh. Nhidm nim xam 14n d6i khi 1am phuc tap tién trién bénh, dac biét 1a khi ¢ cac yéu
t6 nguy co sau ddy: phau thuat, dinh dudng ngoai dudng tiéu hod, diéu tri khang sinh kéo dai hoic nim vién (dic biét
1 tai ICU), hoa tri, ciy ghép, suy gan hoic than, dai thio duong, phau thuat bung 16n, cac dung cu mach mau, séc
nhi&m tring hoc nhidm Candida spp. Tuy nhién, néu nghi ngo cao nhidm Candida hoic Aspergillus hoidc co giam
bach cau trung tinh, echinocandin (cho Candida) hoic voriconazole (cho Aspergillus) thudng duoc ua ding.

e Khic - Cac phic do khic nén xem xét cac tac nhan gay bénh dic biét nhu Legionella (macrolide hoac
fluorogquinolone) hodc vi khuan kho diéu tri (vi dy, Stenotrophomonas), hodc tinh trang dac biét khac.

Lidu — Céc bac si 1am sang nén cha y dén viéc dung liéu téi da cho phép & nhirng bénh nhan nhiém trung huyét va
s6¢ nhidm triung. Chién luge nay dua trén lugng dich phan bd ting 1én & nhitng bénh nhan nhidm trung huyét do bu dich
[59-61] va ty 1é thanh cong trén 1am sang cao hon di dugc bao cao & nhirng bénh nhan c6 ndng do dinh cua khang sinh cao [62- 64].
Truyén khang sinh lién tuc so véi ding ngit quing van con dugc nghién ciu tai thoi diém nay [65].

THEO DOI PAP UNG — Sau khi ding dich va khang sinh theo kinh nghiém, dap Gmg diéu tri nén dugc danh gia
thuong xuyén. Ching t6i dé nghi danh gia vé 1am sang, huyét dong va cac chi s6 xét nghiém nhu dwoc néu trong cac phan
bén dudi. Theo kinh nghiém cua chung t6i, hdu hét bénh nhan dap wng trong vong 6 dén 24 gio dau tién vai bu dich, tuy
nhién, viéc giai quyét hoan toan c6 thé kéo dai va mat nhiéu ngay hoac nhiéu tuan. Pap tng chii yéu anh huong dén viéc
ding dich nhung ciing c6 thé anh huéng dén diéu tri khang sinh va kiém soat ngudn bénh.

Catheter theo ddi — D4i vai nhiéu bénh nhan, mot catheter tinh mach trung tam (CVC) va mét catheter dong mach
duogc dat, mac du chung khong phai lic nao ciing can thiét. Vi du, mot catheter dong mach co thé duoc dat néu
huyét ap khong 6n dinh, chi sé cia may do huyét ap khong dang tin cay, phuc hdi tudi mau mé co thé kéo dai (dic
biét 1a khi dung thudc van mach), hozc khi dung chi s6 dong dé theo dbi dap tng bu dich. C6 thé dat CVC néu can
truyén lugng lon dich hoac thudc van mach, hoic ap luc tinh mach trung tdm (CVP) hodc d6 bdo hoa oxy mau tinh
mach trung tim (ScvO2) dugc chon lam phuong phap theo di dap ung huyét dong.

Chiing toi tin rang catheter dong mach phéi (PAC) khong nén dugc dung thudng quy & bénh nhan nhidm trang huyét
hodc séc nhiém trung vi chung chua duoc chirng minh 1a giap cai thién két cuc [68-70]. PAC c6 thé do ap luc dong
mach phoi bit (PAOP) va do bio hoa oxy mau tinh mach tron (SvO2). Tuy nhién, PAOP di dugc chirng minh 1a mot
yéu té du bao kém vé dap trng dich trong nhiém trang huyét va SvO2 twong tu nhu ScvO2, c¢6 thé do duoc tir
CVC[7172].

Lam sang — Tat ci bénh nhan cn dugc theo ddi 1dm sang Vé cai thien huyét ap dong mach trung binh (MAP), lugng nudc tiéu, nhip tim,
nhip thé, mau da, nhiét do, pulse oximetry va tinh trang tri giac. Trong s6 nay, mot MAP > 65 mmHg (MAP = [(2 x huyét 4p tam truong) +
huyét ap tam thu] / 3) (calculator 1), va lugng nudc tiéu > 0.5 mL / kg mdi gio 1a muyc tiéu chung dugc sir dung trong thuc
hanh 1am sang. Chang chua chua dugce so sanh véi nhau va cling khong duoc chirng minh 1a vuot tréi hon bat ky muc
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tiéu nao khac hoac danh gia 1am sang.

Muc tiéu Iy tudng cho MAP van chua duoc xac dinh. Mot thir nghiém ngiu nhién so sanh bénh nhan véi MAP muc
tiéu tir 65 dén 70 mmHg (MAP muc tiéu thap) hoic 80 d¢én 85 mmHg (MAP muc tiéu cao) cho thiy khong c6 loi ich
vé cai thién ty 1€ tir vong véi myc tiéu MAP cao hon [73,74]. Bénh nhian c6 MAP cao hon c6 ty I€ rung nhi 16n hon (7 so
VGi 3%), cho thdy nhim dén muc tiéu MAP > 80 mmHg c6 kha ning giy hai. M6t thir nghiém ngau nhién khac so sanh
MAP muyc tiéu thap (60-65 mmHg) véi MAP muc tiéu cao hon (75-80 mmHg) bao cao rang & nhitng bénh nhan tir 75 tudi
trg 1én, muc tiéu MAP cao hon c6 lién quan dén gia ting ty Ié tir vong tai vién (60 so véi 13 phan tram) [74]. Mot phan tich
dir ligu tir ca hai thir nghiém cho thay rang viéc dat dugc MAP muc tiéu cao hon khong anh huong dén ty Ié tr vong nhung
¢6 lién quan t6i nguy co loan nhip trén that cao hon [75]. Phan tich gop khac cuia cac thir nghiém tuong tu da bao cao ty 1&
tir vong ting 1én & mirc MAP muc tiéu cao hon, day ciing chinh 1 nhitng bénh nhan dugc diéu tri bang thubc van mach
hon 6 gio [76].

Huyét dong — Céc yéu t6 tién doan dap ung dich nén duoc sir dung dé xac dinh kha ning ding dich thém nira. Cac
guideline uu tién danh gia dong hoc [3] vi chiing chinh xac hon cac phuong phap tinh (vi dy, CVP) khi dy doan dap tng
dich. Tuy nhién lidu viéc sir dung ching c¢é cai thién manh mé cac két cuc 1am sang nhu ty 1é tir vong hay khong thi van
chua dugc ching minh.

e Phwong phap tinh — Theo truyén théng, ngoai MAP, cac phép do st dung CVC duoc ding dé xac dinh dap ung dich:
+ CVP muc tiéu 8 dén 12 mmHg
+ ScvO; > 70 phan tram (> 65% néu dugc do tir PAC)

Trong khi mot thir nghiém ban dau & bénh nhan bi séc nhidm trang da cho thay lgi ich giam ty 1é tar vong khi sir dung
cac thong sé nay, cac thir nghiém dugc cong bd sau d6 (ProCESS, ARISE, ProMISe) da bao cao khong c6 loi ich giam
ty 1¢ tir vong nao lién quan dén viéc sir dung chang [7-10].

e Phwong phap dong — Thay d6i duong kinh tinh mach chu duéi theo ho hap, vén toc dinh dong mau déng mach
chia, LVOT - VTI va van téc dong mau dong mach canh tay dugc coi 1a cac phuwong phap dong dé danh gia
dap tng dich. C6 bang chimg ngay cang ting rang cic phuwong phap dong nay 1a yéu té danh gia dap ung dich
chinh x4c hon so véi cac phuong phap tinh, mién 1a bénh nhan c6 nhip xoang va thong khi thu dong vai thé
tich khi Ivu thong du. DSi v&i bénh nhan thé ty nhién hoac nhip tim khéng déu, ting cung luong tim trong dap
&ng véi nghiém phap nang chan thy dong (do bang siéu am tim, phan tich dang soéng dong mach, hoic catheter
dong mach phdi) ciing co thé dy doan dap tng dich. Lwra chon trong sé cac phuong phéap nay phu thudc vao su
sdn c6 va chuyén mén k¥ thuat, nhung nghiém phap nang chan thu dong c6 thé 1a chinh x4c nhét va duoc st
dung rong rii nhat. Cac nghién ciru trong twong lai bao cdo cai thién két cuc (vi du: tir vong, sé ngay thoi thd
may) lién quan dén viéc sir dung chiing 1a can thiét.
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Xét nghiém

e Dj thanh thai lactate — Mac du tan s6 ti uu chua duoc biét 15, ching t6i theo di lactate huyét thanh (vi du, ¢t sau 6 gio) & nhiing
bénh nhan nhiém tring huyét cho dén khi gia tri lactate giam 16 rét. Trong khi guideline hudng dén binh thudng hoa gia tri lactate [3],
viéc hoi sirc chi dua vao gia tri lactate don doc chua duoc ching minh 1a cai thién két cuc cia bénh nhan.

Do thanh thai lactate dwoc xac dinh bang cong thuc [(lactate ban dau — lactate > 2 gio sau) / lactate ban dau] x 100. Do
thanh thai lactate va khoang thay d6i cua lactate trong 12 gio hoi sirc dau tién di dwoc danh gia 1a mot dau hiéu cho
hiéu qua cua viéc hdi sirc [13.77-81]. Mot phan tich gop tir nhitng thir nghiém c6 chét luong thap di bao cao rang hoi
sirc dya trén gid tri lactate din dén giam ty Ié tir vong so véi hoi ste khong ding gié tri lactate [3]. Cac phan tich gop
khéc béo cao lgi ich giam ty I& tir vong khiém t6n khi ding chién lugc dya vao ¢ thanh thai lactate so véi chim séc
thong thuong hodc ScvO2 [80,81]. Tuy nhién, cac thir nghiém dugc thyuc hién trén dan s6 khong dong nhat va
cac dinh nghia khac nhau vé d¢ thanh thai lactate c6 kha nang anh hudng dén két qua.

Ngoai ra, sau khi phuc hdi tuéi mau, lactate 1a mot dau hiéu kém cua tuéi mau mo [82]. Két qua 1a, khi d6 cac gid tri
lactate thuong khong can thiét, nhung mirc lactate ting nén nhic nhd viéc danh gid lai kha nang tudi mau mo.

e Khi mau ddng mach —Nén than trong theo ddi cac thong sé khi mau dong mach bao gom ty 1& PaO2/FiO2
cling nhu muc d6 nghiém trong va loai nhidm toan (giai quyét nhiém toan chuyén héa va tranh nhiém toan ting
clo huyét). Tinh trang trao d6i khi xdu di c6 thé biéu hién phu phéi do hdi strc dich hoic cac bién chirng khac bao
gom tran khi mang phdi do dit catheter tinh mach trung tam, hoi chirng suy hé hap cip, hoic thuyén tic huyét
khéi tinh mach.

e Cac xét nghiém thwong quy — Theo dbi cac két qua xét nghiém, dic biét 1a sb luong tiéu cau, hoa sinh va xét
nghiém chtrc ning gan thudng duoc thuc hién (vi dy, cir sau gid mot 1an) cho dén khi cac gia tri dat dén muc
binh thuong hoac mirc nén. Nén tranh ting clo mau, nhung néu dugc phat hién, c6 thé chi dinh chuyén sang
dung dung dich c6 chua clo thap.

e Vi sinh —Theo ddi tinh trang nhidm triung ciing dwgc chi dinh, bao gém cong thirc mau toan bd va nudi ciy
b6 sung. Khi di c6 két qua cdy vi sinh, c6 thé can nhic thay doi lya chon khang sinh va / hodc huéng tsi
kiém soat ngudn bénh.

BENH NHAN THAT BAI VOI PIEU TRI BAN PAU — Bénh nhan c6 giam tudi mau kéo dai mic du di bu dich
va diéu tri khang sinh can duoc danh gia lai vé& dap tng dich, phac dd dung khang sinh va kiém soat nhiém tring
cling nhu d6 chinh xac ciia chan doan va kha nang xay ra bién ching bat ngo hoic cac van dé ton tai co thé xay ra
(vi dy, tran khi mang phoi sau khi dat CVC). Cac lua chon khac bao gém thudc van mach, glucocorticoid, thudc
tang co bop va truyén mau duoc thao luan trong phan nay.

Thudc van mach — Thudc van mach duong tinh mach rat hitu ich ¢ bénh nhan van con tut huyét ap mic du da
hoi suc dich day du hoac nhimg nguoi tién trién phu phoi do tim. Dya trén phan tich gop tir cac thir nghiém ngau
nhién nho va nghién ctru quan sat, mot sy thay d6i trong thuc hanh 1am sang da dién ra do hau hét cac chuyén gia
tranh dung dopamine va wu tién dung norepinephrine nhu 1a Iya chon dau tay (bang 3 va bang 4). Mac du cac
guideline d& nghi dung cac liéu phap hd tro bao gom vasopressin (1én dén 0,03 don vi / phat dé giam liéu
norepinephrine) hodc epinephrine (d6i vai ha huyét ap khang tri), viéc thuc hanh 1dm sang c6 thé can nhac tuy trudng
hop. Céc guideline c6 su wu tién d6i voi duong truyén tinh mach trung tim, dac biét 1a khi dung thudc van mach
kéo dai hodc liéu cao, hoac nhiéu thudc van mach cung Iuc [3]; trong khi diéu nay 1a hop 1y, viéc cham tré diéu tri
va nhitng nguy co cua Vviéc dat catheter ciing nén dugc xem xét.

Cac liéu phap hd tro — Hau hét cac bac si lam sang ddng y rang cac liéu phap hd tro nhu glucocorticoid, thudc ting co
bop co tim, hodc truyén mau khong duoc dung thudong xuyén & nhitng ngudi ¢6 nhidm trung huyét hoic sé¢ nhiém tring
nhung c6 thé danh cho cac trudng hop khang tri hoic cac tinh hudng dic biét.

Glucocorticoid — Cac guideline dé nghi khong st dung thudng quy glucocorticoid & nhitng bénh nhan nhiém tring huyét.
Tuy nhién, liéu phap corticosteroid 1a thich hop & nhitng bénh nhan sdc nhidm tring khong dap (rng vai bu dich va dung thude
van mach .

Thude ting co bép co tim — C6 thé dung thudc ting co bop co tim ¢ nhitng bénh nhan khong dap Gng véi bu dich va
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thudc van mach, dic biét 1a nhitng nguoi co6 giam cung luong tim (bang 4) [7,109-111]. Liéu phap nay khéng nén dugc sir
dung dé tang chi s6 tim 1én trén mic binh thuong [112]. Dobutamine 14 lya chon dau tay; epinephrine 1a lya chon thay thé
thich hop.

Truyén mau — Dua trén kinh nghiém 1am sang, cac nghién ciru ngau nhién va guideline vé truyén cac ché pham mau &
nhitng bénh nhan ning, chung toi thuong chi dinh truyén mau cho bénh nhan c6 mic hemoglobin < 7 g/dL. Ngoai 1¢ bao gom
nghi ngo sbc mat mau xay ra dong thoi hoic cé thiu mau cuc bd co tim.

TOM TAT VA KHUYEN CAO

e DHi vai bénh nhan nhidm tring huyét va sdc nhiém trung, diéu tri vu tién bao gom bao vé duong tha, diéu chinh
tinh trang thiéu oxy mau, va lap duong truyén dé bu dich va dung khang sinh sém. Bong thai thuc hién nhimng
diéu sau déy (trong vong 45 phut) nhung khong nén tri hodn viéc bu dich va dung khang sinh: cac xét nghiém
thuong quy, lactate huyét thanh, khi mau dong mach, cdy mau tir hai vi tri tinh mach riéng biét va tir catheter noi
mach, bénh pham tir cac vi tri d& tiép can (vi du, dom, nudc tiéu), va chan doan hinh anh 6 nhiém trang nghi ngo.

e DHi vai nhitng bénh nhan nhidm tring huyét va sbc nhidm trung, chiing t6i khuyén cao nén truyén dich tinh mach
(30mL / kg) trong vong ba gid dau tién, chtr khong phai 1a thube van mach, thude ting co bép co tim, hoac truyén
mau (Grade 1B). Bolus dich 1a phuong phap dwoc wu tién dung va nén duoc lap lai cho dén khi huyét ap va tudi mau
mb c6 thé chip nhan duoc, phu phdi xay ra sau d6 hodc khong c6 dap tng hon nira. Cac dung dich tinh thé (vi du,
normal saline hoic Ringer’s lactate) dugc uu tién trong hdi sirc dich. Chung toi khuyén cdo khong nén dung dung dich

cao phan tr (Grade 1A).

e Ddi voi bénh nhan nhidm trung huyét, chung t6i khuyén cdo nén st dung liéu téi uu ctia khang sinh theo kinh
nghiém véi mot hoac nhiéu khang sinh trong vong mot gio dau tién (Grade 1B). Phd rong dugce xac dinh 1a khang
sinh ¢6 hoat tinh bao phu ca vi khuan gram 4m va gram duong, va néu nghi ngo, ca khang nim va virus. Di vai nhiing
bénh nhan sc nhidm trung, ching t6i dé nghi liéu phap phdi hop, dugc xac dinh 14 nhidu khang sinh (it nhat 1a hai) tir
cac nhom khéac nhau véi muc dich bao phu ca tac nhan gay bénh da biét hoic nghi ngo. Lya chon khang sinh phu thudc
vao tién sir, cac bénh 1y di kém, tinh trang suy giam mién dich, béi canh 1am sang, 6 nhiém trung nghi ngo, sy hién
dién cta cac dung cy xam 14n, dit liéu nhudm Gram, va tinh trang dé khang khang sinh tai dia phuong. Viéc dung thuédc
khang nim thuong quy khéng dugc khuyén cdo & nhirng bénh nhan khéng c6 giam bach cau trung tinh.

e D4i vai hau hét bénh nhan nhiém trang huyét va sé¢ nhidm tring, chung t6i khuyén cdo dung dich dya trén cac
muc tiéu lam sang bao gdbm huyét 4p dong mach trung binh 65 mmHg dén 70 mmHg (calculator 1} va lwong nuée
tiéu > 0.5 mL/kg/gio (Grade 1B). Ngoai ra, trong khi cac phuong phap dong danh gia dap ung dich dugc wu tién,
cac phuong phap tinh (vi du, ap lyc tinh mach trung tim 8 dén 12 mmHg hoic d6 bio hoa oxy méau tinh mach
trung tam > 70%) d6i khi c6 thé dé dang thuc hién hon. Nén theo ddi lactate huyét thanh (vi du, cir sdu gio mot
lan), cho dén khi c6 dap tmg 1am sang. Can than trong theo ddi vai cac phuong tién khac (vi du, cac xét nghiém
thuwong quy, khi mau déng mach, va vi sinh).
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e DHi vai bénh nhan nhidm tring huyét van con tut huyét 4p mac du da bu du dich (vi dy, 3L trong ba gio dau tién),
chiing t6i khuyén cdo nén dung thudc van mach (Grade 1B); lua chon dau tay 1a norepinephrine (bang 4). Béi véi
nhirng bénh nhan khang vai liéu phap bu dich va dung thudc van mach, cac liéu phap hd trg, nhu glucocorticoid,
thudc ting co bop co tim va truyén mau, ¢ thé dugc ding. Chung toi thuong chi dinh truyén mau cho bénh nhan
c6 mic hemoglobin < 7 g/dL.

e Sau khi thim kham ban du va diéu tri khang sinh theo kinh nghiém, cac nd lrc nhim xac dinh va kiém soat (cac)
dnhignmtrung (Iy tudng trong vong 6 dén 12 gio) nén duoc thuc hién o tt ca cac bénh nhan nhiém trung huyét
(bang 2 and bang 1). Ngoai ra, ddi véi nhitng bénh nhan that bai diéu tri hoic nhitng nguoi khong dap ang véi diéu tri
ban dau, can phai xem xét vé& phac db khang sinh thich hop hoic can nhic kha nang nhidm trang bénh vién.

e DA vai nhitng bénh nhin nhidm tring huyét c6 dap ang véi diéu tri, chiing t6i dé nghi nén giam téc d6 hoac ngung
truyén dich, ngung ding van mach va néu can thiét c6 thé dung loi tiéu. Chiing t6i ciing khuyén cdo rang liéu phap
ding khang sinh nén duoc thu hep sau khi x4c dinh tic nhan gy bénh va c6 két qua khang sinh d6. Thoi gian diéu tri
khang sinh tir 7 dén 10 ngay, mic du khoang thoi gian ngan hon hodc dai hon c6 thé thich hop & mét vai bénh nhan.

Nguyén Phiic Thién

Group “Cap nhat kién thirc y khoa
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GRAPHICS

Initial evaluation of common sources of sepsis

Suspected site Symptoms/signs* Initial microbiologic evaluation!

Upper respiratory tract Pharyngeal inflammation plus exudate + Throat swab for aerobic culture
swelling and lymphadenopathy

Lower respiratory tract Productive cough, pleuritic chest pain, Sputum of good quality, rapid influenza
consolidative auscultatory findings testing, urinary antigen testing (eg,
pneumococcus, legionella; not
recommendedinchildren), quantitative
culture of protected brush or
bronchoalveolar lavage

Urinary tract Urgency, dysuria, loin, or back pain Urine culture and microscopy showing
pyuria
Vascular catheters: arterial, central venous Redness or drainage at insertion site Culture of blood (from the catheter anda

peripheral site), culture catheter tip (if removed)

Indwelling pleural catheter Redness or drainage at insertion site Cultureofpleuralfluid(throughcatheter),
culture of catheter tip (if removed)

Wound or burn Inflammation, edema, erythema, discharge of Gram stain and culture of draining pus,
pus wound culture not reliable
Skin/soft tissue Erythema, edema, lymphangitis Culture blister fluid or draining pus; role of

tissue aspirates not proven

Central nervous system Signs of meningeal irritation CSF cell count, protein, glucose, Gram stain,
and culture®

Gastrointestinal Abdominal pain, distension, diarrhea, and Stool culture for Salmonella, Shigella,
vomiting Campylobacter,and Clostridium difficile
Intra-abdominal Specific abdominal symptoms/signs Aerobic and anaerobic culture of percutaneously

or surgically drained abdominal fluid collections|

Peritoneal dialysis (PD) catheter Cloudy PD fluid, abdominal pain Cell count and culture of PD fluid

Genital tract Women: Low abdominal pain, vaginal discharge] Women: Endocervical and high vaginal swabs

Men: Dysuria, frequency, urgency, urge onto selective media

incontinence, cloudy urine, prostatic Men: Urine Gram stain and culture
tenderness
Bone Pain, warmth, swelling, decreased use Blood cultures, MRI, bone cultures at

surgery or by interventional radiology

Joint Pain, warmth, swelling, decreased range of Arthrocentesis with cell counts, Gram stain,
motion and culture

CSF: cerebrospinal fluid; PD: peritoneal dialysis; MRI: magnetic resonance imaging.

*Fever is frequently seen with all conditions.

L Suggested initial tests are not considered to be comprehensive. Additional testing and infectious disease consultation may be warranted. ABacterial antigen
and/or molecular testing may also be appropriate in selected patients. Refer to UpToDate topics on diagnostic testing for meningitis.

Adapted from: Cohen J. Microbiologic requirements for studies of sepsis. In: Clinical Trials for the Treatment of Sepsis, Sibbald WJ, Vincent JL (eds), Springer-

Verlag, Berlin 1995.

Graphic 59769 Version 12.0



Source control methods for common ICU infections

Source Interventions
Pneumonia Chest physiotherapy, suctioning
Urinary tract Drainage of abscesses, relief of obstruction, removal or changing of infected catheters
Catheter-related bacteremia Removal of catheter
Peritonitis Resection, repair, or diversion of ongoing sources of contamination, drainage of abscesses, debridement

of necrotic tissue

Pancreatic infection Drainage or debridement

Soft tissue infection Debridement of necrotic tissue and drainage of discrete abscesses
Septic arthritis Joint drainage and debridement

Endocarditis Valve replacement

Prosthetic device infection Device removal

Empyema Drainage, decortication

Sinusitis Surgical decompression of the sinuses

Cholangitis Bile duct decompression

Adapted from: Marshall JC, Lowry SF. Evaluation of the adequacy of source control. In: Clinical Trials for the Treatment of Sepsis, Sibbald WJ, Vincent JL (Eds),
Springer-Verlag, Berlin1995.
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Vasoactive agents in septic shock

Drug Effect on heart rate Effect on contractility Avrterial constriction effects
Dobutamine + +++ - (dilates)
Dopamine ++ ++ T+
Epinephrine +++ +++ ++
Norepinephrine ++ ++ e+
Phenylephrine 0 0 4+

Graphic 74872 Version 2.0




Vasopressorsand inotropesintreatment of acute hypotensive states and shock: Adult dose and selected
characteristics

Range of
US trade . .Usual maX|mum. Roleintherapyandselected
Agent Initial dose maintenance doses used in .
name characteristics
dose range refractory
shock
Vasopressors (alpha-1 adrenergic)
Norepinephrine Levophed 81012 2to 4 meg/minute | 35to 100 Initial vasopressor of choice in
(noradrenaline) mcg/minute (0.1 (0.025 t0 0.05 mcg/minute (0.5 septic, cardiogenic, and
t0 0.15 mcg/kg/minute) t0 0.75 hypovolemic shock.
mcg/kg/minute) mcg/kg/minute; Wide range of doses utilized
A lower initial upto3.3 clinically.
dose of 5 meg/kg/minute Must be diluted; eg, a usual
mcg/minute may has been needed concentrationis4 mgin 250 mL of
be used, eg, in rarely) D5W or NS (16 micrograms/mL).
older adults
Epinephrine Adrenalin 1 mcg/minute 1 to 10 meg/minute| 10 to 35 Initial vasopressor of choice in
(adrenaline) (0.014 (0.014t00.14 mcg/minute (0.14 anaphylactic shock.
mcg/kg/minute) mcg/kg/minute) t0 0.5 Typically an add-on agent to
mcg/kg/minute) 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.
Must be diluted; eg, a usual
concentration is1 mgin 250 mL
D5W (4 micrograms/mL).
Phenylephrine Neo- 100 to 180 20to 80 80 to 360 Pure alpha-adrenergic
Synephrine, mcg/minuteuntil mcg/minute (0.25 mcg/minute (1.1 vasoconstrictor.
Vazculep stabilized tol.l to 6 mcg/kg/minute);

(alternatively, 0.5
to 2 meg/kg/minute)

mcg/kg/minute)

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

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.

May be given as bolus dose of 50
t0o100 micrograms to support




Dopamine

Inotropin

2 to 5 mcg/kg/minute

5t020
mcg/kg/minute

20 to >50
mcg/kg/minute

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, 1to0 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 hormon

e

Vasopressin
(arginine-
vasopressin)

Pitressin,
Vasostrict

0.03 units per
minute (alternatively
0.01t00.03
units/minute initially)

0.03 to 0.04 units
per minute (not
titrated)

0.04t0 0.07
units/minute;

Doses >0.04
units/minute can
cause cardiac
ischemia and
should be
reserved for
salvage therapy

Add-on to norepinephrine to raise
blood pressure to target MAP or
decrease norepinephrine
requirement. Not recommended as a
replacement for a first-line
Vasopressor.

Pure vasoconstrictor; may decrease
stroke volume and cardiac output in
myocardial dysfunction or
precipitate 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

05to01
mcg/kg/minute

(alternatively, 2.5
mcg/kg/minute in
more severe
cardiac
decompensation)

2t020
mcg/kg/minute

20 to 40
mcg/kg/minute;

Doses >20
mcg/kg/minute are
not recommended
in heart failureand
should be reserved
for salvage therapy

Initial agent of choice in
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 0.125t0 0.75 = Alternative for short-term cardiac
dose: 50 mcg/kg mcg/kg/minute output augmentation to maintain
over 10 minutes organ perfusion in cardiogenic
(usually not shock refractory to other agents.
given)

= 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-
dilutedsolutionispreferred.

= All doses shown are for intravenous (IV) 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% saline.

Prepared with data from:
1. Rhodes A, Evans LE, Alhazzani W, etal. 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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