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TOM TAT

Muc Hh'Hm:m!-u:uahhtdngq.mnmyhhm hﬂnvtﬂﬂﬂj':ualnmhﬂm_nﬁucﬁ:hmh:
cin thiét dé phan tich mt két qua khi méu va cic cin lm sing 1ién quan, ting hop 4 ki¢u roi logn
toan kiém.

Nguin tii lifu: Téng hop cic nghién cin va cic i lidu tham khao trén PubMed tir 7/3/2023.

Dvir ligm: h'hl]‘ngh-ﬁnhnhﬂunangﬂmmrﬂlhandmg k&vﬂtnanhunmthtga}'anhhmg
xéu i két cuc 1im séng. Ub@::hnhglaca:hatﬂmngmymﬂw phirc tap do su thay d6i ddng
hoe cia protein, dién giai, thé tich dich ngoai bao, cac didu i phdi hop va vigc sir dung may tha.
Balbﬁnua}'umgcdpml ta:hlmpcﬂncuhpﬂﬂnngcﬂchatdmtnm kitm cin thiét & tdi i
vike xdc dinh cdc rdi loan toan kiém va gidm thidu ty 18 mac bénh cling nhir ty 1& or vong do né
ody ra

Kit Indin: Vigc sir dung cich m!-pc.ﬂnm hn:diﬂngdu:dn:uchmhmﬂmnlumkmm ci thé dpe
thyre hién bii tét cé céc duge si A€ cdi thién didu tri bing thude v tdi wu két cuc cia bénh nhin.

Tir khéa: Toan-kiém, khi miu ddng mach, nhidm toan, nhiém kiém, bénh nhin ning, chim sdc
dac bict.
TONG QUAN

Emhalﬂmmmvtm-khﬂmmmnggaptmngdﬂnﬂ hiii mclmhmc{ll:mumdlﬂanhhmng
xautmkﬂumcmhu::iinhﬂnhmngiduhauhﬂc&rﬂl loan toan-kifm 13 nhe va tr hitt thi mdt

5E|-I.'au nghiém mgn.g\'admlm m:-h:tu:l.m:.ﬂulh.imciu la tir vong. Cac rii loan nay do nhidu yéu
|ﬂ-g.i}'r:ahﬁcuﬂmhaug_mnnhmqmmﬂlhmhhphu:mprﬂmw thé may xam nhép, ba dich
dién giai, suy tang, nhicm ddc chat va cic thude didu tri. Cic dwge sT déng vai rd then chot nbur
mii chuyén gia vé thude trong mit nhém da nganh va 13 mdt mﬁnquanmngtmngdn:utnmt
rdi loan trén. (Bang 1). "nl'lth,l,rlnt-u loai thude sir dung trong ICU ¢d thé dn 1di rdi loan tan
kidm, qua co thi tic dyng truc tiép cua ching hode do tic dung dwge I qué lidu. Nhidu rdi loan
man—htmduﬂluﬂcmﬂl:dm;mgmnﬂu:uluydupbnug nhir vidc theo ddi sit va dinh gi didu
tri ndi khoa. Cudi cling, 1::_=|-|:-rﬂ-|]u-aulmhmmuﬁngmn;:ditulnhangﬂmnt.dndnnhdnumm
tim quan trong ciia syr dénh gid bai dwge si. Bai wing quan nay cung cip mot tai lidu ting quan
dénh cho nhimg nhin vién y té, ndi tni hodic sinh vién dang lim vide tai ICU lién quan tdi sinh 1y,
cdc buude tiép cdn co bin vidi wan kiém 3¢ phén tich két qua khi mdu ddng mach v téng hop 4
loai rdi loan cika chiing.

Bing 1. Tim gquan trong cia dwwe si trong dinh gid tinh trang toan kiém

Lim sing Bdénh gii ciaa duge si DPiéu chinh
Bi qué nhidu NaCl 0.9% Mguy cor toan chuyén hda ting  Chuyén tir bi dich dirimg tinh
l mach sang mudi cin bing hom

{Ringer lactate)
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Diing qui lida loi tidu quai
tich

Mhidm toan lactic, suy thin Cé thé do HC dimg propofol

cép hofic nhip chim do ding
qui liéu propofol
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MNguy co kiém héa do gidm thé  Dimg loi tifu quai hofic cin

nhic dimg acetazolamide
Dimg propofol vi cin nhic
thay thé bing an thin khéc
nhdm non-benzodiazepine

Biéu chinh dién gidi & béinh Cin lua chon mudi phit hop Lya chon cin thin mudi CI
nhdn nudd 3n dedmg tinh mach  cho timg loal dién gidi (Na, K) holc acetate, dua trén tinh

trang toan kifm

Truyén HCO3- & bénh nhin Ding HCO3- khong phithop  Dimg HCO3-

nhiém khudn va toan lactic khi
pH mdn > 7.1

Bénh nhin cé tridn chimg qué  Toan chuyén héa do suy hé Ding Naloxone

liéu opioid hip

SINH LY TOAN-KIEM

Eumhmmmnhmladrﬂuh#‘nu&nmm
dﬂmhmhualdﬂl@xachuytnhnhmh
ﬂmhlhmtq&uphmﬁﬁlhtdmmql
proton, base & mdt tiéu phin cd the nhdn md
proton. Mdi acid cé mit base trong émg, v
mdi base déu c6 mt acid nromg ime. Céc cip
acid-base thuimg gip la HCO3INC0Z,
NH4+/MH3 va acid lactic/lactate.

Tinh toan trong co thé ngum duge
quyét dinh b nﬂ-|1g|iﬁ|||nnH+ Ning 4 on
H+ binh thudmg trong I:uj.r:tﬂunh khoang 40
nEqg/L. Em:ﬂylamﬁtlmgrﬂxnhudcdu
dac cho nén nbng 3§ ion H+ duge the hién
qua bdng do logarit s dung dom vi pH. pH
miu binh thudmg tir 7.35-7.45 vdi 74 B
nguimg thing thudmg. Cic rbi loan toan-
kiém co thé anh hodmg tdi tinh mang khi pH
< 6.8 holc > 7.8 twong img vdi ndng 36 H+
> 160 nEg/l. va < 16 nEg/L. By la mdd
nguimg rit hep so vidi lumg acid dwoc tao ra
mdi ngiy thing gua gui trinh choyén hda
thirimg ngiy.

Thudt ngir mén nhidm toan hay mdu
nhiém kiém duge sir dyng dé chi hit thedimg
pH trong mdu; nhiém toan khi pH < 735,
nhiém kiém khi pH >7.45. Thudt ngit toan
hda hay kifm hoa mé ta céc qud trinh sinh Iy
@iy ra tich ty acid hodc base. Do d6 cd thé cd
toan hia mi khéng gy nhim toan méiu do

tinh trang nhifm kiém méua cd tir trade. Néi
chung, cor thé thudmg chiu viée ting acid 1ot
hom li ting base. Né 13 bai vi sy thay déi
mngd#mnl—l—l-k.lmng]u}nqmnmﬁnﬂnh
vii sy thay ddi cia pH. Bc bt voi nhidm
khﬂm,wma}'dﬁlnhumnﬂngd@l{+mh&n
qunnluntmwdu}'dﬂumpl-i Moo lai
vivi nhidm toan, mdmydmlmvmml—i—l-nm
lam thay ddi pH. Ngodi ra, khi nhiém kiém
duimg cong phin ly oxy - hemoglobin sé
chuyén dich sang trdi khi md &i tinh cia oxy
vs hemoglobin B Wm hon d8n 66 sy gia
phing oxy tdi céc md kém hido qua. Céc tac

ding bit loi cd lién guan idi rdi loan toan
kifm khéc duoc trinh bay & Hinh 2.

Ngudn ghe cla cée sén phim acid bao
gém céc sin phim cudi cing cia chudi
chuyén hoa té bao thing thuimg (vd, CO2),
chuyén héa thye phdm &n kitng (acid

sulfuric, acid phosphoric), vi cée chit chuyén
hia trung gian (vd, glucose -> acid lactic,

acid béo -> acid acetoacetic va ackd B-
hydroxybutyric). Bra phin cic chdt acid déu &
dang CO2 va cd khodng 15000 mmol diwoc
tao ra mdi ngay. O bénh nhin ning. cic acid
khing bién ddi duge nhir acid lactic hodc acid
kﬂnmﬂwdmctaumumgmﬂuﬂhlendm

bénh hoc va thudmg L yéu 10 chinh gay ra rai
loan toan kifm trong céc tinh trang trén (sie,

nhiém toan keton ddi théo duimg).
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Khi chiic niing chuyén hda va té béo
binh thurémg duge duy tri thi cin bing toan
kiém duge dim bdo. Cé 3 co ché chinh co thé
st dung A¢ duy tri nguwdme gia i hep cda lon
H+: hi dém, didu hia hd hip va thin. HE dém
1i miit chit cd thé dung hiva hodc cho ion H+
dé b trir sy thay i cia pH dudi dang mde
acid hodc base manh. Cac hé dém 13 lya chon
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diu tién cia co thé khi o6 mdt cin bing xiy
ra. H¢ thing dém chinh cia ngoai béo 1A
COXHCO3-, duge xic dinh qua cing thisc
dhurdi diy:

C02 + HXD <> HICO3 <> H+ +
HCO3-

Hinh 1. Diéu hia toan-kiém bad thin
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Bing X Cic hin qui giy ra do ril loan tean kiém
Whidm tean ) Whitm kiém
Gildn ddng mach Rébi loan nhip
MNhip chim Giam tudi méin mach vanh
Hdn mé Giiam Canxi won
Gidm cung heomg tim Giam gial phadng oxy tir Hernoglobin
Gidm ngudmg rung Giam kali mén
Tang thing khi _ Giam thing khi
Tang nhu cau chuyén hba Tang CO2 mdin
Giiam sic oo hi hap Giam 02 man

Tang kich thich thin kinh co
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Tmugcﬁngthuctrcn,cﬂcpﬂunungmlhtdi
theo hai chiéu dyra theo ning d cua timg chit
va sir mét cin bing hién c6. HAO03 cin bing
vdi HOD3- va ion H+. Dudi tic ddng cia
men  carbonic  anhydrase, acid carbomnic
chuyin thinh C02 va H20. Bdi acid
carbonic phin anh tnec tiép phin trAm cia
C02 trong méu nén CO2 duge cod nhar mdi
acid. CO2 duge didu hoa qua phii vi cb thé
dwoe kidm sodt nhd vide thng hodc giam
thing khi. Ndng 46 HCO3 droc didu haa bai
thin. Do 44, rdi loan HCOO3- thémg do
chuyén héa trong khi C0O2 1i do hé hép. Cic
hi thing dém guan trong khic nho h
phosphate va cic protein gian bao va ngoai
bao, nhung chiing chi yéu dnh hiimg i hé
thing ndi béo.

Co ché thir hai dugc sir dung dé duy
tri cﬂnhﬂngtmnhn:m]ﬂdimhmhuhap Céc
|thanﬂmcimhmbna:mgﬂﬂnrﬁmﬂmy
cdm vdi pH va kifm sodt thing khi phé nang.
Tang thing khi s& din téi ting thai CO2 (toan
hd hap) lam ting pH. Gidm thing khi nguge
lai s gay tich ip O0O2 va giam pH. Trong
truimg hop réi I-na.nq:hu}'énhna.. phﬂnl st bi
trir bing céch thay ddi tin o ho hip dé thay
ddi ndng &6 CO2 dé khdi phuc gis tri pH.
Nhimg thay déi trén nhanh ching lam CO2
dat deeoe gid trl mdi trong vomg vii gidn.

Cor ché thir ba dé duy tri cin bing I
didu hia tai thin bao gdm didu hiba ndng 45
HCO3- ong méun (Hink 1). Khoang 4500
mEq HCO3- duoe loc bai thin mdi ngiy. Pa
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Gay rdi loan nhip dé khing
Ciiam turdvi mdn nio
Co mach

ph.indm;rcim hﬂpdmndnghmgﬂnﬂ:hnang
H{rﬁhnplmncmlmadcdﬂanuhm Phin
HCO3- duge lge kit hop vdi ion H+ duoc tié
ra b té hio dng thin tao thinh H2OO03. Khi
cd men carbonic anhydrase, H2C03 chuyén
théanh CO2 va HXO. Eﬂlmlhtd'iquauung
1€ hio va di vao trong ©f bao Ong thin noi
ching dwpe chuyén lai thinh H2C003 nha
men carbonic anhydrase ndi bao. H2C03
phin tich thianh ion H+ (sao 46 dugc 6é vao
dng thin) va HCD3- duge tii hip thu vio
trong mdw. Ngodi ra, thin cdng ddo thai cic
acid khong hdp thu nhu céc san phim i
ammoni, i tong hop cac HOO3- mdi, va tdi
héip thu ion H+ & dng luom xa. Thin diéu haa
tinh trang toan kiém bit dia san khodng 6-12
tiéng, nhung cb thé cin 3-5 ngay d& qua trinh
bis trir dién ra hodn todn,
PHAN TICH KHI MAU PONG MACH
Prénh gid toan kiém duge thue hidn
nhd vdo khi miu ddng mach. Mau ddng mach
co thé dugc lay qua dim kim dwdn da hodc mit
tir catheter ddng mach. Khi ddnh gid két qua
khi mu, didu quan trong 13 phin biét loai
mau thu dwge (dfng mach hay tinh mach) bai
ﬂm:ukﬂuehmwgmmgjﬂncmmﬂq
J}.Hjumaulinhma:hmlbtdupnlmduw
& mt 50 tinh hudng Em sing (bénh nhin
huyét déng dn dinh hodc tinh trang cip ciu)
bai b lién quan gilta gid tri gilda ching dic
biét 1a pH va dp lye riéng phm-u:-ua Co2. O
bénh nhin sdc hofic ngimg tim thi vin khuyvin
o diing mau ddng mach.

Bing 3. Ciic gid tr] binh thwémg khi phin tich khi méu

Che gia tri Bong mach Tinh mach
pH 7.4 (7.35-7.45) 738 (7.33-743)
PCO2 3545 mmHg 45-51 mmHg
P02 B0- 100 mmHg 3540 mmHg
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HOOD3- 2326 mEg/L
Néng d§ 02 950,

74-28 mEg/L
70-75%

Hinh 2. Céic 1 cdn trinh khi phin tich toan kidm vi khi min ding mach

- Nghi ring khding cd rbi loan toan kiém do pH binh thudimg

- Ding khi méu finh mach thay vi ddng mach

- Ki thudt liy mau kém (cd khi), thai gian phén tich wé va nhiét 46 it thuimg cd thé din
tdi phin tich sai

- Coi 002 todn phin l gidng vai PaC02

- HOO3- hn}'étlmngnmmuhmkhmnglilmEqﬂ_suvﬁigiénicimnduﬂngABG-
Eaupﬂuntlchcﬂnlh.inmuthﬂmgmnnhduttrén

- Phanm:hd.ipunghutunhunﬂrm]mn nguyén phit. Co thé s& khang bi trir qui mirc
ddi vii mit rdi loan toan kidgm

- Sir dung muc tidgn pH hodc HOO3- thing thuémge khi dang didu tri bing bicarbonate

- Khing hiéu chinh AG khi cd giam albumin mdu

- Nhidm toan lactic khing phai lic ndo ciing duge xic dinh chinh xdc bai AG, thim chi
khi 43 hiéu chinh v albumin

- Chi dura vao mdi gid tri lactate khi dinh gid 46 tudi mén mé rong lic bi dich

Cic gad trj oo duge tir khi méu dijng mach bao
abm pH. dp lue riéng phin mdu ding mach
cia 02 (PxC0Z2), dp hre riéng phin mu
ding mach cua 02 (Pa02), HOO23-, kiém
dum vi ning 4§ 02. Cic gid trj dnh huéng
truec tiép dén tinh trang toan kidm B pH,

PaC0O2, HOO3-. pH miu ddng mach s& xic
dinh rdi loan toan-kiém chsnh va 1 bude diu
tién dé ddnh gis. PaC02 bidu hi¢n cho hrgng
acid hé hip cd m3t va cung cdp thing tin vé
d hidu qua cia pl:rnltru-ngw:c:ﬁn thai CO2.
HCO3- hifu hién hrong acid chuyén hia va
dl.n;r:dn:-uhnahm thin. BIEI.I{'.H.II‘H‘L‘,I-I‘I.E_E‘EII
Iew ¥ 1d nong 46 HCO3- trong két qua khi
miu khing dwoe do tnec tidp ma dge tinh
qua cong thirc Hederson-Hasselbalch. Trong
diéu kién binh thudimg thi gid tri nay s& lich
so v lepmg OO0 trong méu finh mach
khoang 1.5-3 mEg/L. Biéu niy 1i do wing
CO2 b rong mdu va bao gbm HCO3-, CO2
hoa tan, H2CO3, va cic chit oo ghe axit
Carbamino. Khodng 95% thng C02 & dwdi
dang HCO3-, nhicu nha lim sing coi gid i
nay k& “HOO3- huyét wong”™ trong thye hanh.

Thisdt ngtl: niy thudmg doc m tién A8 trinh
nhim Hn vdi PaCO? (Bing 2).

CAC CACH TIEP CAN VA PHAN TIiCH
ROI LOAN TOAN-KIEM

Biéu trj rdi loan toan kiém cin hidu rd cic gid
tri sinh li cio thinh nén sy cin bidng rén.
Durdi diy mé ta 3 cdch tiép cin dé phin tich
rii loan toan kiém (Béng 4).

TIEP CAN THEOQ HUONG SINH LY
(HENDERSON-HASSEBALCH)

Briy la cach dyra phin kim vio don dic mét hé
dém bao pém 2 thinh phin: H2CO3 va
HCO3-. Muyc tidu cia nd 14 md 3 mdi lién
quan gilta pH mdu véi cic thénh phin chinh
cila hé dém acid-base 1a CO2 va HOO3- dugpc
tinh theo cing thire Henderson-Hasselbalch:

pH = 6.1 + log [HCO3-
NO.03*PaC02)]

Cong thire Henderson-Hasselbalch
col hé dém ndy 1a hé chiém chinh yéu trong
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hé thing toan-kiém cia co thé. pH mén duge
tinh bdng céng thitc Henderson-Hasselbalch
dlnp:mnla:ﬂuﬂmnhmﬂh:hnhip{_wll,rc
riéng phin cia CO2 [PCOZ]) va chuyén hoa
(HCO3- huyét tuomg) nhirng khéng phéi theo
timg gid tri d§c 1ap cia ching ma theo ti 1§
cua timg phén. Do dd, mét bénh nhin cd mac
nhiéu n,guy'énrhﬂnrﬂ-l]mntnmhm clung

lic oo thé biéo hién gid tri pH binh thuime.
Cap HXCO3HCOOI- dupe s dung nhar he
Bing 4. So sinh cde rii loan toan kidm

Cisorder ipH Pryualopeal maodel
Mealsoar g - + HEG,
Metaberic Mhsbons 1 T HoD,
Mespiranory sovdoss s T,
Reagaralory &bl 1 + PCO,

https://trungtamthuoc.com/

dém chinh v& mat sinh IV bai vi s luong
nhifu vi o thé duge didu hba thing qua hé
hé hip vi chuyén hia. Mdi rdi loan nguyén
phat déu giy ra bdi sy thay &6 cia HOO3-
huyét twong hofc PCO2 két hop vidi rbi loan
thar phidt hode ddp ang b trir cia bé oo guan
con lai (Bang 5). Viéc khing o6 dip (mg ba
uuﬂmnmdnmriuﬁl mlhq.nnyrradﬂ-lg
thiri hodic rbi loan toan-kiém két hap.

Pt
Bma caceow'Hedica model Phyicachemissl madel
Bacte defia 80 o T AL,
[P— ToDor LA,
Trco, trco,
L PCO, L pco,

Abbreviaraeny A ool pongsatration of wesk soafs. PHDIO, | b erbonas, POO, portisl presse s of carten digade, SI0), sirgeg e @fereans

Bing 5. Bip ing bii trir vid céc ri loan toan kidm

D-:-uﬂ:l-lr pH Pramury depruriang g L iTapapa g anoeny winn 3k Aan i o P 0w il B DO L
Metabsls seledh = HOD - = PO, Wirter | lor=sula

PCO, = (1.5 HODL) « 2 )
Mlerabsi s phuling HLOD, T POy PCO,= BT EHOO )+ A1 = 7
Raighiralory =ik PCD T HCD, At ApH = QDDA = APCO,

Mgppiryory kg

dbbrevaion: HOD, | bcarbonats, P00 pareel prevesrs of carbon domes

Céc gid tri khic o6 thé két hop lai dé cho chin
dodin 1im sing chinh xdc hon. Viée phén tich
khodng trdng anion huvét teomg (AG) —
chénh léch gilta cation va anion do dac duge,
duwge sir dung d¢ xic dinh khi ndo cic anion
khdng do dac duge cb thé giy ra céc rdi loan
toan-kiém nguyén phét. Dua trén tinh trung
haa dién hoe, AG duge tinh bing ndng 45 ciia
cdc phin ur mang dién tich dm (anions) v
phai bing ndng 46 cic phin tr mang dién tich
dwremg (cations). Cé nhifu chit o6 kich thude
nha khdng thé do dac thuimg quy (hodc duge
tinh dé cho phin tich khi mau tida chudn), va

AHED, = APCOL/I0
Chrenic: ApH = 0003 = APCO,
AHCE, = 15 (APCOY10

4 HED, Acuter g = QOO * APCO,
AHCO, = APCO./S

Chroner ApH = Q000 « APCCY
AMCO, = APCOA

cdc anion khong do duge ndy sé giy ra AG.
Céc phong lab khic nhau c6 thé s& cd gid trj
AG khédc nhauw, nhimg gidi han irén binh
thudmg 13 10-12 mEg/L. Phin lém cic nha

Hmmngchurhngtluﬁﬂ ting vurgl qud 16
mqu’LEu:huEulmns.iugquaut‘qamﬂhn&u

hién ring tich tp cic anion khing do duwopc.
Bii khi, ndng 4§ K+ cling ¢ trong cong thisc
tinh AG va s& ldm gii tri AG cao hon khodng
4 mEg/L. B gid tri K+ thuimg khing vuot
qui 4 mEg/L, viy nén 4 1di gidn v nhanh
chong hda qui trinh phin tich thi AG c6 thé
duge tinh theo cong thic san:
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Khoang tring anion { AG) = [Nat+] —
([Cl-] + [HCO3-])

Trong khi vé cobin AG dimg dé dénh
oid céc thinh phin trong chuvén hoa thi cic
anion cling cd thé nh hdmg 16 cong thire
trén. Albumin huyét tuong L anion duge tinh
vao nhir mét phin lém trong AG. Bénh nhin
bhj gidm albumin mdu - thiimg gip & bénh
nhdin ndng, o thé Em thay 4di gid tri AG tinh
dwge. Vide khong dinh gii albumin co thé
din tdi phin tich sai céc thing sd chuyén hia
khi sir dung cich tiép cin wén. Chag thirc AG
hiéu chinh dugc chip thudn 1 giam 2.5 Ul
trén mdi mire 1g/dL gidm cia albumin.

AG hidu chinh = AG + 2.5{albumin

binh thurimg — Albumin do dwoc)
Cach tiép cin niy con nhimg wu thé khdc d5i
vdi qui rinh phin tich toan kiém wén ldm
sang nhu don gidgn khi img dung va phin tich
thing tin. Ngwgc lai nd cilng c6 han ché bai
syr thay ddi ndng 48 HCO3- khing wdc tinh
dwoe ob bao nhidu acid hay base 38 duge
thém vio trong hé thing trir khi hé dém
PCOZ duwoc gilr khing d8i. Ngodi ra, cich
niy khing wdc tinh chinh xic dinh hé dém
non-bicarbonate.

TIEP CAN THEQ HUONG SINH HOASON
MANH (STEWART)

Mot cach tifp cin khic dwge phat trién bai
Peter Stewert dyra trén i thuyét vé sy khic
hiét cia ion manh (SID)). Stewart dinh nghia
ion manh li nhimg ion 6 kha ning phin tich
hodin todn khoi pH cia dich oo theé va nong 44
cia ching o thé duge sir dung &€ tinh ning
{14 ion H+ trong méu. Céc bon manh bao ghm
Na, K, Ca, Mg, Cl va lactate. Dwra trén dinh
ludt bio toan dién hoc, sy khic biét giira sing
cic anion manh v cic cation manh (sy khic
biét v ion manh hay SID) khi két hop giira
acid va base yiu trong méu s cho két quid cin
béng. Ngwoe lai vidi hé thing dém, cich tiép
cin nay cia Stewart dua trén sy phin 46 mdi
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gid tri 1a phu thude hay khing phy thade vio
ning 46 H+ duwoe xéc dinh trong miu. Vai
cach tiép cin cia Stewart, o6 3 gid tri khing
phy thude chin trach nhiém trong viée xéc
dinh H+ trong mdu: SID, téng ndng 46 acid
véu (ATOT) v PFCO2. Do di, SID v A.'!'EI'T_,
khing phadi ndng d§ HCO3- 1a céc yéu 1
chinh bidu hién chio rdi loan cimﬂnhﬁatmng
!:.I:lFCﬂIlayéuﬂch[nhhéthmﬂmrﬂl
loan hé hdp. Stewart dé xudt ring HOO3- gip
phin vao khodng irdng gilra cation manh va
anion manh, vi ndng 4§ cia HCO3- phy
thudc vao sd lugmg cia cation va anion mdnh
trong mdu. B¢ tinh chinh xéc tit cé cation va

anion manh hay viw, céch tiép cin niy dira
rén vide do SID thue té (SIDa) — &5 chénh
léch gifta cation va anion manh [SIDa = (MNa
+ K + Ca+ Mg) — (C] + lactate)], va SID hiéa
qui (SIDe) tinh tdng acid va base yéu (hao
gdm HOO3-, albumin va cic phosphate ndi
sinh). O cic d48i nrgng khée manh, SIDa
thaurimg khodng 40-42_ Dya vio dinh ludt bao
todn dién hoe, SIDa va SIDe nén bdng nhau,
va hit ki sur chénh léch nao s& duoc coi 1d do
cd ion manh khing do dwge (do qua trinh
bénh hoc), I}naﬁ:ldmmmtrﬂ-lEM|mmnh
(5MG). 51G bicu hién thye sy cd xudt hién ion
khing do dugc, gidng nhe AG, nhamg vé mat
1 thuyét 13 ré hom.

Trong khi 3 céch tiép cin wén pho
thude va khing phy thude vao cac gid tn duge
sir dung d¢ danh gid tinh trang toan kiém thi
khing cd cich ndo duge chimg minh & hiéu
qui hom trong chin dodn vd ddnh gid lim
sdng_ Cich tiép cin sinh héa duge 8¢ xudt 42
thay thit do dinh gid toan kifm tot hom tuy
nhién k.hlklt}mtmah;nhrﬂmmg,plﬂn
tich dinh tinh khong cho nhifu m didm vié
chin dodn va tién lwong hom so vai céch
truyén thing cia Henderson-Hasselbach.

Ciach tiép cin sinh li dra trén phan tich md ta
tinh trang toan kiém cd thé dnpee xem 13 himn

ich hom do dom gian va tién ich ma vin cd
hifu qua trong chan dodn.

Hinh 3. Timg bwic dé phén tich rii loan toan kiém
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CONG CU TONG QUAT BE PHAN
TICH ROI LOAN TOAN KIEM

Phin tich va chin dodn chinh xdc rdi loan
toan kiém cé thé 12 mdt can thiép cim song
mﬂlhq:—nhuh.ﬂnuang.ﬂumncﬁﬂnﬂucuh
tidp can co thé ding d¢ danh gid roi logn toan
kifm nhing ml cong cy thng quit 3¢ phéin
tich (Bing 3) 8¢ thu thip dir liju, dinh pid
chin dodn va diéu tri 1 hiru ich dé d¢ déng
xac dinh cic réi loan dom gidn va phic @p.
Burdc diu tién trong qui trinh 1a dénh gii tinh
trang va biéu hién lim sing cia bénh nhin.
Trong mdt s& truimg hop, bit thudmg toan
htmmﬂlidlu;n:duhm-,dﬁlguudﬁmdﬂ
ﬂmmaﬁﬂiﬁhkﬁquutﬁugm K
qué khdc di nén dupc dinh gid lai d& ob la
gidi thich thay thé va chinh xéc hon. San khi
dinh gid tién sir, nén xéc djnh rdi logn nguyén
phat dira theo sy bidu hién cia ddp img b trir.
Vi mdt sb rdi loan, nhur toan chuyén héo thi
ed cdc bude tidp. Didu quan trong 1 qua cich
tiép cin nay thi thim chi khi pH c6 thé & gia
tri binh thuimg do rbi loan kit hop hodc

khing xéc dinh (vira nhiém toan vira nhiém
kiém). Thuec té thi ¢ thé cd 3 rdi loan toan
kiém of thé xdy ra cing mét thivi diém. Coag
thuirc delta-delta hodic 1 so delta ¢ thé ginp
wic dinh nhimg trwimg hop ndy. Trong khi cd

lhEmIrﬂll-l;ﬂncllu}tEnhmcﬂng mit thiv
diém thi chi cd thé cd | rdi loan hi hip cd thé

xiy ra. Trén thiec t&, rdi loan toan kidm hin
hop 12 thuémg thay & bénh nhin ning bdi tinh
phifc tap cud bénh hoc két hop vdi bénh nén
ct thé biéu hién va anh heding dén didu tri.
ROI LOAN CHUYEN HOA

Trong cic logi rdi loan toan kiém, cic rdi lnan
chuy‘éuhﬂli&nquudénwuﬂlqiukéng
gilka ion H+ va HOO3- rong oo thé. Ching
¢t thé chia thinh toan chuyén héa va kifm
chuyén hia. Toan chuyén héa cb thé phin
logi siu hon thinh toan chuyén hia cd
khoang trong anion (AGMA) hodc toan
chuyén héa khing cé khoang réng anion
(NAGMA). Kiém choyén héa cd thé chia
thénh ot hodc khing o6 dip img vii CL
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TOAN CHUYEN HOA

Toan chuyén hba giy ra bai tao ra qué mirc
hodc giam dio thai acid, céc sin phim ngogi
sinh cd tinh acid hodc mét base. Nhr 43 nhic
i trén, AG bidu hifn cho phin chénh léch
gilta cation do duge so vai anions do durge.
Toan chuyén hod b ting AG bida hién cho
vike cd thém cic anion khéng do duge, dac
hié_tlicﬁq:a:iu:lgich,rnh.ién. Céc anion khong
do dwge nay, két hop vai cac protons ob the
llchmtru-ngmﬂiﬂhmgﬂmlaﬂah: acid keto
'l.rﬂ-u:-aq:-u:l'-.ﬂl dic khac, mdt 5ﬂ-trm1gs.ﬂch|ing
ch thé dénh gid ddc lp (vi du ndng 43
Ia:lau:}.ngwlaj,tﬂanthuy&hﬁaHﬂngm
AG chi ra ring mdt i céc ion trong cing thire
AG, vi dy nhur mat HCO3- hode ting jon CLL
lﬂmngmﬁ;ﬂcﬁlhn:glupxﬂcdangu}m
rﬂﬂncuatﬂanchu}'ﬂnhm_Thm:tc nguyén
nhén cy thé cho ting AG cb the tim dupe &
29%% bénh nhénh cd AG tr 17-19, 65% bénh
nhin tir 20-24 va > 30% khi > 25 Nhifu
mnemonics of thé giop d¢ goi nhd céc
nguyén nhin chinh ciia AGMA (Hinh &).
Nguyin nhﬁ}n chinh gﬂyﬂﬂM&ﬁhﬁthrﬂﬁn
nang i nhicm toan lactic. Nhiém toan lactic
dupe xdc dinh khi ndng 43 lactat = 4 mmol/L
thuémg gip & bii cinh séc khi ma mé va té
hinlhiéunxychp}'énmggmuﬁnhﬁakim.
Né con dwge biét 13 nhiem toan lactic type A
hay gidgm oxy. Cic nguyén nhin khic bao
gom thidu méin mac treo, ngd dde CO, v tim.
Lactate cing b thé tich tu trong cic dip img
khing gidm oxy (nhifm toan lactic type B)
nhar thi¢u thiamine vi cic thudc (Hinh 7). O
cac bénh ning va sic, ndng df lactat cd the
tang do nhifu nguyén nhin, bao @im sin xudt
qué nhidu (gidm oxy hodc khing giim oxy)
tllngrﬂmglamﬂmha}'rdllnandm:njngu
thé. Tuy nhién, nhifm toan lactic o6 thé
khdng phai luén ludén deoe xic dinh ding
bing AG, thim chi sau khi 33 hi¢u chinh khi
bi gidm alburmin.
Nhifm toan chuyén héa khing AG giy ra do
nhiéu nguyén nhin $3¢ hidu inh heomg dén
céic ion do duoe trong cdng thie AG: Na, Cl
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vivhodc HCD3-. Mt mnemonic cho
NAGMA o6 & Hinh 6. Nhiéu rdi loan khéc
nhau din toi toan chuvin héa nhur mét
HCO3- gua dudmg tifu hod hodjc tiét niéu.
Bénh nhin ning cd thé bidu hifn NAGMA
khi lweomg 1dm NaCl0.9% duopc sir dung dé hdi
sire (NaCl n:r.*m chuita 154 mEq Na va 154
mEq CI; SID = 0 mEg/L). Cin chi ¥
MNAGAM b lhn: bidu hién ma khdng cb ting
ding ki uu-ngd#fl tmugh-ﬂll canh giarm natri
méin. Céc didu tri d¢ cin bing nhir Ringer's
lactate, Plasma-Lyte, va Mormosol B sinh 1§
hon (SID khoang 28 mEg/L) vi chira hé dém
(lactate holc acetate) chuyén hdéa thanh
bicarbonate va gidgm thifu tinh toan héa. O
thé tich va the 46 truyén théng thuimg, lactat
chira trong dung dich Ringer's lactate khing
odp phin ding ké vio ndng 48 lactate. Toan
héa dng thin (RTA) cing 1 nguyén nhin
chinh giy NAGMA va cb 4 dang chinh phy
thudc vao vi tri cia nephron khing con duy
tri khi néing duy tri tinh toan kiém v cin
bing kali_ Mt rdi loan cd lién quan khdic 15i
RTA, HC Fanconi cd thé hiém gip hon va
iy ra bdvi mit sd loai thude nhét dinh (Hinh
T

Viée sar dung MaHCO3 thurdmg quy
trong dicu tri toan hia ob thé din i céc anh
hurimg bét lgi md khing cii thién dwge két
cyc cia bénh nhin. Vi du, NaHCO3 cd thd
diin 1i qué t3i dich va Na din 161 ting natri
va phil phdi, lam nding hom tinh irang toan hba
tai mé do CO2 i té bao tim v ndo nhidu, sy
rbi loan gidi phing 02 tir hemoglobin,
NaHCO3 cin duge cin nhic & nhimg bénh
nhin ning mic NAGMA ndng khi gy ra bdi
cic bénh dwémg tidu hia hodc tiét nidu hodc
trong bénh cinh qué lidu salicylate v thude
ching trim cim 3 vong. Ngoai ra, NaHCO3
6 thé cd vai trd & bénh nhén toan chuyén hia
ning va suy thin cip 46 2 hodc 3.
KIEM CHUYEN HOA

I{_u:mq:lmyinhﬁag}'mhmwﬂim
base hodc mat acid, chi yéu thay khi ting
ndng 48 HCO3-. Kiém chuyén hia cd thé
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thiy ciing vdi NAGMA nhur mit rdi loan dac
trung bii mét cin bing Na, Cl, va HOO3-.
Tuy nhién, trong nhiém kiém méu thi HCO3-
ting trén mirc binh thuomg. B6 1 H do tai sao
AGMA cd thé xudt hién cimg vii NAGMA
hodc kiém Ehll].l!'l‘l hia nhumg NAGMA va
kiém chu}'q:-n hia khing thé xuit hién ddng
thivi. Bidu ndy i quan trong khi dénh gid xem
co ding thai NGAMA hodc kidm chuyén hoa
{cach tiép can “delta-delta™ hodc “khoang
trong delta™) khi cd AGMA tir trunde.

Ming 4§ Cl nifu cd thé gidp chin
dodn nguyén nhin cis I.:n:mdm:,'mlu:l-a i
rang hom. Thisimg vin dé dén tir ngodi thin
sé giy gidm C1 nidu (<25mEqg/L) bai thin cb
giir acid thing qua NH4C). Néu van d¢ dén
tir thin s& cho Cl nﬂubmmnﬂlkhrﬂng
oift acid. Tuong img s& o6 kiém chuyén hia
dép ing va khdng dép img vai Cl (Hinh 6)
Tuy nhién céch ndy khéng duge tién hinh
thurimg qury tai FCU vi bénh canh lim sing va
hf,‘uhsumuﬁngm&duamdﬁndumm
khd nding nhat (vd,sir dyng qua liéu lgi tién
trong bénh cinh ching bi dich).

hﬂlﬂlanguy&n nh.inpiﬁhlénnh.il
vamﬂtgﬂymhmrﬂm}ucudtbaugm
matmmmﬂ-'l..mrﬁc tidu va da. Cic nguyén
nhnthiccuah:mchuwnhﬁagﬂyubm
mat K thurdomg di kém v coomg aldosterone.
Aldosterone o6 anh hudmg im tdi tinh trang
toan kiém thing qua hoat hia dio thii acid
tai i€ bio gian dia alpha & doan dng lugn xa
va dng oép, vi giy kifm hia mét K khing
phu thude do tii hip thu HOO3- 13i dng lugn
gan. Loi ticu quai, thudng dege ding & bénh
nhin ndng 1A nguyén nhin chinh cia kiém
chuyén hia. Mét Cl va K 1 cic co ché chinh,
didi khi duge md ta i “co kiém hdéa™; chinh
xﬂthmnhﬂtlanﬁplunnnhwgmnﬂu:ﬁch
dich ngoai bio thing qua maydﬂu nong 33
I-ll:‘!]]:—hmlallnhu';mggamdwﬂn:hdun
thuin. Acctazolamide, oc ché men CA 46
khi i thé dwge ké dé khic phye tic déng ndy.
Criam Hallnmumnduwthkphutwmm
thé trec tiép Bm gidam kiém héa
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ROI LOAN HO HAP

Rﬂthnmankmmtﬂhq:dummﬂ:ut
diy bai s thay ddi trong viéce dio thai CO2
duge diéu hoa bai thing khi phé nang. Ting
PCO2 lim gidgm pH (toan hé hip) trong khi
gidm PCO2 gy ting pH (kiém ho hip). M
&4 cip tinh hay man tinh s& duge quyit dinh
bdi mire 4 thay ddi va mic 4§ bi trir cia
thén (Hinh 5).

TOAN HO HAP

Toan hi hip xiy ra do giam thing khi, dwpec
xac dinh boi giam dao thai CO2 (tng CO2
). Tnhunngc—ap'l.ra mean xudt phét tr vide
gjamunsﬂhuhq:hm:dmhdilmdﬂ@
giy ra toan hdé hip (Hinh 8). Khing cb
phurong thire didu tri ndi khoa trec tiép nao
cho toan hé hip, diéu iri chi yéu I didu
bénh nén gy ra bién ddi toan kiém. Giam oxy
mau k& I:.ﬂnquangj}'hm:mchmh cua toan hd
hﬂpvamﬂt giy ra do tang CO2 man ndng,
cidp tinh & khi phing (POO2 =80 mmHg).
Ngodi ra, trong bénh cinh toan hé hip ning,
tut dp do giam cung leong tim va gidm sic
cin ldng mach cd thé xiy ra. Bénh nhin mic
gidm Oxy méiu ndng (Pa02 <40 mmHg) nén
duge cung cdp oxy qua phuong thire xfm
nhip hodc khing xim nhip trong khi chd
diu trj ngu}'t}u mhin giy nén. Cac difu trj
chinh bao gim gifin phé quin vdi co that phéd
quén, naloxone vidi ngd dbc opioid, hodc tidu
s huyét v thuyén tac phol loms. Viée thd
oxy & nhimg binh nhin ting CO2 miu man
ﬂnh{kﬂ,h&nl‘t_uhhfﬂl‘[}]nﬁidup:cﬂn
trong b ob the lam ting nidng tinh trang bénh
vi gidgm théng khi phi nang. Hom ndra, giim
mmﬁﬂidﬂnﬁgﬁimmmhﬁh
nhﬂntmuthﬁlgmdmhﬂﬂnmtrﬂuhﬁﬂ
mmHg) s trinh co thit va thitu méu mach
nfo vi tao didu kidn 3 cai thd méy. Noodira,
giam PCO2 dudi nguimg coa bénh nhin s
din i mée bi trir HOO3- vA =& ody ra toan
b héip khdng duge bil trir khi cai may. Khing
nén sir dung WaHCO3- ngoai sinh dé diéu
chmhtmnhuhapumcﬁﬂwgdyh:m
chuyén héa hofc toan hé hip ning thém.
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KIEM HO HAP

Kiém hé hip giy ra do ting thing khi hodc
ting thai CO2 qui mirc. Cing nhu toan hd
hép, co nhifu nguyﬂunlunﬂphﬂc-nummh
(Hinh #). Trong kiém hﬂ-h.ipmg bénh
nhdn cé thé bidn hién rdi loan nhip tim do
ting nhiy cam wil catecholamine ndi sinh
hodic ngoai sinh, cic bit thudmg dién gidi nhar
giam kali mdu, giam calci méu, va giam
phospho miu va giam tedi mau ndo trong
bénh canh ting 4p lyc ndi so. Nhar toan hé
hép, umdnnﬂcmnuxyatﬂlcahmhrlﬂu
cd biéd hién gidm oxy mau. Ditu tr nguyén
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nhin nhir an thin vdéi mét moi hodc giam dau
& cdc bénh nhin ndng c6 thé khic phuc dang
rdi loan ndy.

KET LUAN

Bat thwimg toan-kiém la phd bién & bénh
nhin ning. Mgt cich tiép cdn hé thong dwgc
ilpdl,lngvmnﬂtca bénh nhin giip xic dinh
bt ri hom. Viée cin nhac co ché sinh
1% gy ra rdi loan chuyén hda va hd hip trong
céc bdi cinh lim sing s& hd o nhiku trong
vide difu tri va theo dbi bénh nhin




