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Bs Nguyln Thi YOn Linh -0

Gili thilu

Nhi0 m toan chuyl n héa la mOt qua trinh gy ra bli sO gia tang cac axit you hol ¢ gilm s chénh
I0ch cac ion mdnh (SID) [1]. Protein huyt thanh, albumin va photphat vé c0 di0c coi la axit
yOu. Cac ion minh, ching hin nhD Na +, K +, Ca2 +, Mg2 + va Cl-, tin t0i 0 tr0 ng thai ion hda
hoan toan trong dich cl thi. SID la si hiln di0n cla qua mic cac cation hiln anion mdnh, va
gia tr0 binh thi 0 ng trong huyltti0ng la 42 mEq/|. PhiOng phdp d0 d0 nh 100 ng nhil m toan
chuyl n hoa blng cach sl diing SID va cac axit you d& di0c Stewart gili thil u trong nhl ng nam
1980 va viln con tl o ra tranh lud n trong 0ng ding 1dam sang cla no [2]. CO sO kil m dO trong
huyltt00ng di0c sO ding ring rai dl xac dl nh mOt thanh phOn chuydn héa cla nhidm toan
trong thi ¢ hanh [am sang. Phi0ng phap tilp cOn kil m d d00c ching minh [at00ng di0ng vOi
phi0ng phap ti0p cOn SID cla Stewart trong vil ¢ di nh 100 ng tinh trd ng acid-base 0 nhl ng bl nh
nhan ning [3].
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Nhi0 m toan chuyl n h6éa di0c chia thanh cl p tinh va méan tinh. MO ¢ du a0 nh nghta khéng rd
rang, nhid m toan chuyl n hoa cl p tinh x0y ra trong vong vai ngay. Nhill m toan mén tinh la m0t
tinh tr0 ng kéo dai hang tull n, thi m chi hang nam [4]. Trong chi 0 ng nay, chung t6i t0 p trung vao
nhid m toan chuyln héa 0 b0 nh nhan din v cham s6c di ¢ bilt (ICU) va cung cl p théng tin clp
nhOtt0 cac nghién clu lam sang di0c céng bl gl n day.

Dich t0 hic vi nhil m toan chuyln héa trong ICU

Nhi0 m toan chuyl n héa clp tinh d00c ghi nhi n r6 rang trong ICU. Tuy nhién, d0 lilu dich t0
hOc r0t hilm, dilu nay da hOn chd hilu bi0t cla chang ta vO cach til p cOn nhidm toan chuyln
hda cho din giin day. Mt nghién clu quan sat hili clu sl diing ¢ s di lifu l0n cla ICU D hai
qui ¢ gia Uc va New Zealand d& kil m tra t0 10 mOc b0 nh, dic didm va kit quD cla blnh nhan
vl i nhilu d0 nh nghta khac nhau vl nhi0 m toan chuyl n héa [5]. Nhil m toan chuyln hda nllng
dilc xac dinh la pH < 7,20, PaCO2 < 45 mmHg, HCO3- < 20 mmol / |, va tO ng did m danh gia
suy cl quan (SOFA) > 4 hoUc lactate > 2 mmol /1 [6] va xUy ra 0 1,5% b0 nh nhan trong ICU. TO
I0 t0 vong t0i ICU va bl nh vidn c0a nhdng bllnh nhan nay I0n 100t 1a 43,5% va 48,3%. Nhidm
toan chuyln héa vl a va ning di0c di nh nghta la pH <7,30, kil m di <-4 mmol /| va PaCO2 <
45 mmHg, va x0y ral 8,4% bnh nhan ICU. TO 10 t0 vong 0 ICU va bOnhvidnIOn 100t 1a 17,3%
va 21,5% [5]. TO I0 t0 vong ca bl nh nhan bl nhil m toan chuyln hda vila hol ¢ nilng cao hin
so vUi b nh nhén bl nhil m trung huylt d00c quan sat trong cung mdt cl s dd lilu [7], cho thOy
sO lién quan vO cOi thiln lam sang trong cham s6c bl nh nhan nhil m toan chuyl n hdéa. MOt
nghién cOu hli clu da trung tdm cla Phap da mé t0 t0 I0 tang acid mau niing 0 5 trung tam ICU
[8]. Tang acid mau ning dilc xac dinh la pH <7,2, bao gdm nhil m toan hé hi p, nhil m toan
chuyl n hoa va nhil m toan hi'n hO p. Tinh trdng nhid m toan nghiém tring nay xdy rall 8%
(200/2550) b0 nh nhan trong vong 24 gill sau khi nhi p vil n ICU. Sau khi lo0i tr b0 nh nhan bl
nhid m toan ceton do dai thao ding (DKA), dlc coi la mOt nguyén nhan vii nguy cl t0 vong
thO p va bl nh nhan nhio m toan hé hip, t0 vong 0 ICU cla bl nh nhén vii nhil m toan chuyln
hdéa ning holc hin hilp cao tli 57% (89/155) [8]. MUt nghién clu quan sat quic t0 dilc cong
bl giin day dilc thic hiln ti 18 trung tam ICU 0 Uc, NhO't B0 n va Dai Loan béo céo ring 14%
(1292/9437) bl nh nhan hoi s ¢ bl nhid m toan chuyln héa via hollc nOng [9]. TO I0 trung binh
nhidm toan t0i mOt nghién cOu ICU la 172,5 b0 nh nhan / nam, cho thly ring vidc quin ly nhidm
toan chuyln héa la mOt vl n dod lién quan trong cham séc bl nh nhan tdi ICU.

Cac loli nhil m toan chuyln héa thing gl p trong ICU

Nguyén nhéan cla nhidm toan chuylln hoa clp tinh rit da ding 0 nh0ng bl nh nhan nlng. DKA,
nhid m axit lactic va nhil m toan tang Clo la nguyén nhan gay ra hUu hi't c&c tri0ng hUp nhim
toan chuyl n héa nlng do gilm SID [10]. DKA la mOt cOp clu O b0nh nhan dai thao di0ng do
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thilu insulin. Qua trinh chuyl n héa axit béo [ gan tl o ra beta-hydroxybutyrate va acetoacetate,
anion mnh trong cl thd con ngd0i. Khi tang d00ng huy(t gay ra bai nid u thO m thO u, b0 nh nhan
DKA c6 I00ng dich ngoli bao giim r6 rt. Cac bl ng chiing hiln cé da dilc tém t0t trong mOt
danh gia cho thiy sl thilu hOtcladd liDu diy d0 vO tac ding lam sang [11]. Cho d0n nay, mOt
nghién clu dich t0 hic toan diln vil DKA dillu tra dich t0 hic va cac kit qul |am sang cla né
v n thil u sot.

Bing 1: Diln gili va SID trong cac lolidlch diUc si dlng phl biln filCU

Concentration (mEg/1)

0.9% Ringer's Ringer’s 2% Plasma-Lyte 8.4%
lon Plasma NaCl lactate acetate albumin 145 NaHCO,
Na* 140 154 131 130 148 140 1000
K* 3 0 5 4 0 5 0
Cl- 100 154 111 109 131 o8 0
Ca* 2.2 {0 2 3 0 0 0
Mg | 1] | 1] 0 1.5 0
HCO,~ 24 (0 0 1] 0 0 1000
Lactate™ | ( 29 1] 0 () 0
Acetate= 0 0 0 28 0 27 0
Gluconate 0 0 0 0 0 23 0
S1D 47.2 0 28 28 17 48.5 1000

Lactate la mOt anion mdnh trong c0 thO con ngd0i vi hOn 99% lactate b0 ion héa. Nhil m toan
lactic d0 0 c quan séat thl'y trong sl ¢ tim hol ¢ sl ¢ gidm thO tich, suy tim nng, chdn th00ng n0ng,
va nhilm trung huy0t [8], vOi t0 10 t0 vong cao, dao dilng t0 30% dl n 88% tuy thull ¢ vao dllnh
nghta dilc s ding [12, 13]. TO 10 t0 vong cla bl nh nhan v i nhil m axit lactic di0 ¢ bao cao la
cao nhit (56%) 0 nhi ng bl nh nhan nhil m toan chuyl n héa xac di nh bl ng SBE (kil m dO tiéu
chulln) <-2 mEq /| [14]. GO n day, nhil m toan tang clo mau do cac sl n phl m di ch truyd n tinh
mich da dilc biltdln ring rai va dillc bdo cao 0 19% din 45% bl nh nhan trong ICU [14, 15].
BOng 1 cho th'y cac chit di0n gili va SID cla cac sin phim doch truyl n tinh mdch thI0ng
di0c sO diing trong ICU. VO mOt ly thuyOt, nhilm toan xOy ra khi truyl n cac sin phim dich
truyd n tinh mOch ¢ SID thOp hin so vOi huydt t00ng cOa bl nh nhan. DO ch tinh thD dl ng
tr00ng, t0c l1a Ringer’s acetate, Ringer’s lactate va Plasmalyte, chl a acetate, lactat, holc
gluconat dd thay thO clorua. Cac anion mi nh d6 khéng gop phin vao SID khi chung dilc

chuyl n héa qua gan nhanh hin so vii bai til't clorua qua thi n.
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T0i sao nhilm toan chuyln héa IUi quan trl ng

Nhi0 m toan chuyl n héa c6 thd c¢6 nhil u 0 nh hI0ng khac nhau, nhilng hl'u qui quan tring nhot
la 0nh hiOng ddn hd tim mOch. SO céng nhin vO hidu 0ng nay da co t0 trd0c dl n nhld ng nam
1960 khi m0Ot nghién clu bdo cdo giim slc co bop clatim 0 pH <7,1 khi axit lactic da di c sl
di ng cho chd [16]. Céc thi nghil m trén dilng vOt cling di0c thdc hiln trén chd dll0c cho ulng
axit lactic va axit clohydric d0 t0 o ra nhi0 m axit lactic va nhil m axit tang clo mau. Nhi ng con
ché di 0 c tiém epinephrine, norepinephrine va dobutamine d0 chling I0i tinh tring sOc. Chl sO
tim gi0 m khi epinephrine hol ¢ norepinephrine da dilc sU ding; tuy nhién, vilc sO ding
dobutamine lam tang chO sO tim. KOt qul nay cho thOy rdng nhil m toan lam gil m
catecholamine phin 0ng vl i norepinephrine hol ¢ epinephrine [17]. Pedoto va clng sO. bdo céo
r0 ng khi axit clohydric di0c s diing cho chullt d0 b0t chdOc tinh trl ng nhil m axit clohydric tang
cao, siin xult oxit nitric (NO) tang Ién, kich thich gian mich va din din gil m huyOt ap toan than
[18]. ROi loOn nhi p tim gay t0 vong do nhidm toan cling da di0c di0c bao cao trong mit md
hinh thO nghil m [19]. Tuy nhién, cac nghién cOu lam sang [ nglUi c6 chla ching minh dilc
mUOi quan h0 nhan qul gil a nhil m toan chuydn héa va r0i lodn chc nang tim m0ch.

Qul n ly tinh tr0 ng nhil m toan chuyl n héa trong ICU

NhiO m toan chuyl n héa 0 nhdng b0 nh nhan ndng khéng phiila mitbInh din 0 mala mOt hOi
chiing dilc thuc diy bli cac dilu kil n ¢l bl n khac nhau. NhD viy, nguyén tlic cl binla xd ly
nguyén nhan cl bl n cla nhil m toan chuyl n héa. Natri bicarbonat cé thD dilc sU ding nu cé
mOt tinh trang ch ¢ nang tim b0 0c chd ma nhil m toan chuyl n héa cé thd la nguyén nhéan. CO
sl ly luln cla vilc sl dOng natri bicacbonat dil dilu trl nhid m toan chuyl n héa la tiém tinh

m0 ch dung diich SID cao sl lam tang d0 pH, din ddn cOi thidn chl ¢ nang tim. Bong ching v0
tac di ng sinh hoa cl a natri bicarbonat tiém tinh m0 ch trong nhill m toan chuyln héa clp tinh da
di0c xem xét mOt cach hi thOng [23]. Bl n tdm t0t cla 12 nghién cOu cé lién quan cho thiy

rl ng pH, bicarbonate huylt thanh, kil m dO, natri huydt thanh, va PaCO2 tang trong va sau khi
tiém tinh mO ch natribicacbonat [23]. NgO U ¢ I0i, khoU ng trl ng anion huyOt thanh va kali gil m.
MOt vai m0i quan tdm da di0c nang Ién v nhid m toan ni bao do s khuch tan ngilc cla
CO2 va gilm canxi ion héa cé th0 lam gidm sl ¢ co bép cla tim. Tuy nhién, khéng c6 bl ng
ching nhit quan r0ng sO di ng natri bicacbonat cé lién quan dil n gid m canxi ion héa holl ¢ gil m
cung I00ng tim [20, 24]. Tac ding cl a natri bicarbonat dli vili cac k't qul 1&am sang c6 lién quan
nén di0c dilu tra trong RCTs. Banh gia hi thl ng [23] chl xac dlnh di0c trén hai RCT da dilc
tidn hanh [5, 25]. Hoste va cllng s. so sanh tac di ng cl a natri bicacbonat va tris
(hydroxymethyl) aminomethane, THAM, 0 18 b0 nh nhan chuyl n héa nhl nhil m toan [25]. ThO
nghidm, d00c céng bl vao nam 2005, khéng bao cdo kit qud quan tring vl mitI&am sang, cé 10
vi th0 nghilm d00c til n hanh nhD mOt thD nghid m thi di0d m. THAM da khéng dil 0 ¢ kham pha vl

4/7



Qul n ly toan chuyl n héa trong ICU: natri bicarbonate va lil u phap thay thi thin

Viot bdi Bién tOp vién
ThO 10, 27 Thang 4 2022 21:27 - LOn cOp nhOt culi ThO t0, 27 Thang 4 2022 21:39

tac ding cla no kO t0 culc thd nghil m nay va hidm khi di0c sO ding trong thd ¢ hanh Iam sang
hiln nay. MOt RCT quan tr0 ng dil u tra tac dil ng cl a natri bicarbonate dili vili bl nh n0 ng nhidm
toan chuyln héa di0c céng bl vao nam 2018 [5]. ThO nghidm BICAR-ICU da di0c til n hanh t0i
26 ICU cla Phap va thu nhin 389 bl nh nhan bl tang acid mau ning (pH < 7,20, PaCO2 < 45
mmHg, HCOS3- < 20 mmol /| va tl ng dit m SOFA > 4 hoUc lactate 22 mmol /). ThO nghidm da
lo0i trd nhOng bl nh nhan bl DKA hol ¢ bl nh th n man tinh (CKD). B0 nh nhan di0c phan bl
vao nhém can thil p d00c truyd n natri bicarbonat 4,2% di duy tri pH> 7,3 trong sult thii gian 0
ICU hollc nhém dlli ching vii sO cham soc binh thi Ong. Khéng ¢6 s khac billt trong kit quD t0
I0 t0 vong vao ngay 28 va it nhdt mit I0n suy cO quan vao ngay thi 7, gila cac nhém. Tuy
nhién, dil u tr0 b0 ng natri bicarbonate cé lién quan di n gil m nhu cOu thd n li0u phap thay thO
(RRT) trong ICU. HIn nd a, trong ph&n nhém bl nh nhan bl t0n thi0ng thOn clp tinh (AKI) di0c
chl dinh trd0c (di0 m AKIN 2 holl ¢ 3), natri bicarbonate c6 lién quan din vilc ci thiln t0 10
sling s6t va gilm nhu cOu RRT [5]. Trong mOt nghién clu quan sat, hili ¢l u bl ng cach s ding
Medical Information Mart cho CO sU dO li0u Cham séc¢ BU ¢ bilt (MIMIC) -lIl, qul n ly natri
bicarbonate khéng lién quan din cli thil n kh0 nang sl ng s6t 0 bl nh nhan nhil m toan chuyln
héa (pH <7,3, HCO3- <20 mmol / | va PaCO2 <50 mmHg) nhlng di0c cli thidn khO nang sng
s6t 0 bl nh nhan nhid m trung huyOt v i AKI giai do0n 2 hol ¢ 3 va tang acid huydt nong (pH
<7,2) [26]. MOt nghién clu quan sat qudc t0 gin day cho thly 18% bl nh nhan c6 nhil m toan
chuyl n héa vl a holl ¢ n ng nhi n natri bicarbonat trong thi ¢ hanh Iam sang hil n nay [9]. Tuy
nhién, t0 ng 100 ng natri bicacbonat dl 0 ¢ cung cl p trong 24 gil ddu tién cla nhil m toan chuydn
héa la 110 mmol, khéng di 0 ¢ dil u chl nh theo tring I00ng ¢ thd hodc kilm dd. Nghién clu
ctng bao cao ring vill ¢ s di ng natri bicarbonate cé thU lién quan din tl 10 10 vong ICU thdp
hin 0 nhOng bl nh nhan nhil m toan phO thul ¢ thul ¢ viln mOch, mOc du thilu y nghia thi ng ké.
Cho riing cl s ly luln d0 sO ding natri bicarbonate la d0 h0 tr0 chllc nang tim mich, phat hiln
nay cung clp cl s vilng chic dll nghién clu thém vi tac ding cla natri bicarbonate 0 bl nh
nhan nhil m toan chuyln héa va dung thul ¢ viln mO ch.

Natri Bicarbonate dili vii cac ding khac clla nhil m toan chuyln héa

Qul n ly natri bicarbonate da di c xem xét khong chl cho DKA bUi vi natri bicarbonat lam dl o
ngC0c tinh tr0 ng nhil m toan nhi ng vi nhil m toan c6 thd gép phln vao vidc d khang insulin
[27]. Tuy nhién, mdt nghién cOu hii cOu t0 Hoa KO b&o cao ring vilc s di ng natri bicarbonate
trong khoa cll p clu khéng lién quan din thii gian gili quydt tinh trdng nhidm toan 0 b0 nh nhan
vl i DKA c6 pH <7,0 [28]. Clng khéng c6 sl khac bilt vO thli gian nOm vil n [28]. MOt danh gia
c6 hi thO'ng vao nam 2011 cho thO'y rl ng natri bicacbonat khéng rut ngl n thUi gian nhil m toan,
nhidm ceton hol ¢ tang dl0ng huyOt[11]. HOn nOa, CO mOtt0 I0 cao cla hi kali mau cin difu
chOnh 0 nhing bl nh nhan da do0c truyl n natri bicacbonat [11]. NhD ng phat hil n nay ngd y
ring nhing tdc ding cé I0i cla vil c qud n ly natri bicarbonate dli vOi DKA cé thD b0 hin chO.
Tuy nhién, danh gia h0 thong c0a Chua et al. tilt ID thiDu cac th0 nghil m Iam sang ngl u nhién
nghiém nglt danh gia kit qul 10y b0 nh nhan lam trung tam 0 nh0 ng bl nh nhan nay [11]. Natri
bicarbonat dli v i nhil m toan lactic d& di 0 c so sanh vili NaCl trong hai thO nghidm nglu nhién,
chéo, dii n trung tdm quy mé nhi [20, 21]. Cooper va clng sO. bdo cao ring vilc sl di ng natri
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bicarbonate lam tang pH va PCO2 ma khéng thay dli huylt &p hollc cung I00ng tim [20]. TOONng
t0, Mathieu et al. cho th0'y tang pH nhi ng khong thay dli cac théng sU huy(t dlng, ki ¢ chl sl
tim [21]. DOi vOi ngl ng tul'n hoan, mOt s nghién clu quan sat da bao cao sl gia tang t0 10 tai
I0p tuln hoan trd 10i 0 bl nh nhan dung natri bicarbonat [29-32]. Tuy nhién, mOt nghién clu cho
thO'y ph00ng phap dilu trd nay c6 lién quan din tinh tring t0it0 hOn t0 10 sOng s6t va cac kOt
cl ¢ thIn kinh d0 n khi ra vil n [33]. MOt RCT thi dil m cho thOy t0 10 10 vong cla bl nh nhan
khéng diic cUi thiln [34], t0 10 tai I0p tud n hoan, hol ¢ tinh tring cOi thil n vD mOt thO n kinh [35].
Hil n t0i, khdng khuyl n cao théi quen sO di ng natri bicarbonat d0 hii s c tim phQi [36].

Li0 u phap thay th0 thdn cho nhil m toan chuyln héa

ChOa cé sl ding thuln rd rang vO cac chd dinh lam sang cho RRT; tuy nhién, nhil m toan
ning la mot chd dinhthoOng d00c chdp nhin. Trong RCTs vO thii gian c0a RRT ring da dilc
xult b0 n trong 5 nam qua, t0c la th0 nghil m AKIKI, IDEAL-ICU thd nghil m, va th0 nghidm
STARRT-AKI, nhi0 m toan chuyl n héa kém theo toan mau ning da dilc s ding nh0 mit trong
nhing chl dinh tuy0t ddi[37-39]. ThO nghid m AKIKI la mOt RCT da trung tdm 0 Phap, thu
nhOn b0 nh nhan giai dod n 3 AKI, trong d6 67% bl nh nhan bl sOc nhil m trung [37]. ThO nghidm
so sanh bt dlu RRT sOm trong AKI giai dolin 3 va blt dlu muln viichld ddnh tuylt dii. Cac
chl d0nh tuylt dli cho RRT bao gdm toan mau ning vi pH <7,15. nhil m toan chuyln héa

hoU ¢ nhil m toan hi'n hO p. Bang chu y, 21% s ngd i tham gia thO nghidm trong nhém chl ng
nhOn RRT do nhidm toan chuyl n héa [37]. ThO nghilm IDEAL-ICU la mOt RCT da trung tam
khac dilc thdc hiln 0 Phap, thu nhi n bl nh nhan s ¢ nhil m trung va AKI giai dolln 3 [38]. Cac
chl d0nh tuylt dli cho RRT bao gdm nhidm toan chuyOn héa vii pH <7,15 va kilm di > 5 mEq
/1 hollc HCO3- <18 mEq/|. Trong sl nhi ng bl nh nhén di0c RRT theo chl dlnh tuylt dii,
13,4% dit tiéu chul n toan chuyl n héa [38]. ThD nghil m STARRT-AKI la thO nghilm RCT quiic
t0 10n nhOt, bao gdm 3019 bl nh nhan t0 15 qul ¢ gia [39]. MU ¢ dich chinh cla th0 nghil m la dOd
danh gid xem lilu mit chiln I00c sOm d0 b0t dlu RRT O giai doIn 2 hol'c 3 AKI sO cli thiln kD't
qul so vOibltdlu muln vlicéc chl dinhtuyltdli. Cac chl dlnh tuy0t dlicho RRT bao gdm
toan mau nl ng va toan chuylln héa, dil ¢ xac dl nhnhi pH < 7,2 hollc HCO3- <12 mmol / 1.
Trong sO nhi ng b0nh nhéan di0c dilu tr0 b0 ng RRT, 16,6% dap 0 ng ti€u chul n cho nhil m toan
chuyln hoéa ning [39]. TO th nghidm STARRT-AKI va thd nghid m BICAR-ICU, b0 nh nhan 0
giai doln 2 hol ¢ 3 AKI nén tranh can thilp ngay I0p tOc vi RRT va cé thl dic hOOng I0i t0
natri bicarbonate ni u b0 nhil m toan chuyln hdéa nlng mic du da dilc dilu trd thich hip.

Cac nghién clu trong t0 0 ng lai

Nghién clu Idm sang gl n day, bao gim cac RCT I0n, da cung cl p bl ng chl ng mi va nang
cao hilu bilt cla chung ta vO vil c qud n ly nhil m toan chuyl n héa. Tuy nhién, dU lifu chOt
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I00ng cao t0 nghién clu lam sang nghiém nglt d0 hO0ng din thic hanh ti€éu chuln vl n con
thiDu sét. Cac nghién clu O u tién bao gim:

- LOiich vatac hiicla natri bicarbonat dJi vOi chllc nang tim mich

- Natri bicarbonat khéng chil dlli v i nhil m toan chuyln héa ndng ma con 0 mic a0 trung
binh

- Natri bicarbonat cho nhill m toan chuyl n héa nllng vOi AKI giai don 2 holc 3
(BICARICU-2, ClincialTrials.gov identifier NCT04010630, dang tid n hanh)

Kitluln

Chung t6i da xem xét di liDu 1dam sang gin day v dich t0 hOc va quin ly nhil m toan chuyln
hdéa. Nhil m toan chuyln héa thI0ng gl p trong ICU, va thim chi 0 mic d0 vOa, nhidm toan
chuyln héa mang I0i t0 10 10 vong cao hin so vii nhidm trung huy0t n0 ng. Natri bicacbonat
holc RRT d6i khi dd0c s ding dd binh thi 0 ng hoa si mit can bl ng axit-bazl do nhidm toan
chuyl n hoa trong ICU; tuy nhién, bllng chiing chit I00ng cao viln con hiln chl. BOnh nhan vii
nhid m toan chuyl n héa nlng va AKI giai doIn 2 hollc 3 ¢6 thD la dditi0ng mic tiéu cé thl xOy
ra d0 qudn ly natri bicarbonate. Cac thl nghillm I1am sang til p theo d00c yéu cOu dl cung clp
thong tin mOnh mO hOn trong mOt qud n thd b0 nh nhén c6 I1am sang lién quan.

LO0c dich: Jean-Louis Vincent (2021). " Management of Acute Metabolic Acidosis in the ICU:
Sodium Bicarbonate and Renal Replacement Therapy ", Annual Update in Intensive Care and
Emergency Medicine, Springer, 223-232.
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