Nguoi dich: Vii Ngoc Hiéu
TIEP CAN THEO SINH LY HQC PE PANH GIA CAC ROI LOAN THANG
BANG TOAN-KIEM (AICD-BASE DISTURBANCES)

Kenrick Berend, M.D., Ph.D., Aiko P.j. de Vries, M.D., Ph.D., va Rijk O.B. Gans,
M.D., Ph.D.
(Bai goc: Physiological Approach to Assessment of Acid_Base Disturbances)

Can bang noi mdi acid-base rat quan trong dé duy tri s séng. Nhan dinh chinh xac
va kip thoi rdi loan acid-base c¢6 thé ctu bénh nhan khoi tir vong nhung viéc dua ra
dugc chan doan dung co thé 13 mot thach thic. ' Ba phuong phap chinh dé dinh
lugng rdi loan acid-base 1 tiép can theo hudng sinh 1y hoc, tiép can theo kiém du
va tiép can theo hudng 1y-hoa (con goi la phwong phap Stewart).? Bai bao nay xin
diém lai cac budc cua phuong phap tiép can theo sinh Iy hoc.

Céch tiép can theo sinh 1y hoc sir dung hé dém acid carbonic-bicarbonate. Dya trén
nguyén 1y can bang nudc (isohydric principle), hé nay dic trung bang dinh nghia
acid 1a chat cho hydro va base 1a chat nhan ion H+. Hé dém acid carbonic-
bicarbonate rat quan trong trong viéc duy tri kiém soat thing bang noi moi. Trong
cach tiép can theo sinh 1y hoc, sy thay d6i nguyén phat trong 4p luc riéng phan cua
CO2 (PCO2) giy ra dap ung thir phat ddi véi nong do bicarbonate va nguoc lai;
nhitng bién d6i sau d6 vé CO2 hoac bicarbonate phan anh nhimng thay d6i kém theo
vé trang thai acid-base. 4 réi loan acid-base nguyén phat duoc cong nhan bao gom
2 16i loan chuyén hoa (toan chuyén hoa va kiém chuyén hoéa) va 2 rdi loan ho hap
(toan ho hap va kiém ho hap).

Nong d6 ion H+ dugc Kiém soat mot cach chit ché vi nhimng thay doi vé ion H+
gan nhu anh hudng dén chirc ning cua tit ca cac loai protein va cac loai mang.?®
Vi ndng d6 caa ion H+ trong huyét twong thuong rat thap (xap xi 40 nmol/l), nén
pH - loga 4m cta néng do H+, thuong duoc st dung trén 1am sang dé phan anh
tinh trang acid-base.*®” Thuat ngir “nhiém acid mau” hoic “nhiém kiém mau” dé
cap dén tinh trang ma pH mau thap (nhiém acid) hoic cao (nhiém kiém) bat
thuong. Tinh trang tang nong do ion H+ goi 1a toan hoa va tinh trang nong do H+
giam goi 1a kiém hoa. **. Cach xac dinh cb dién cac gia tri acid-base dya trén
phuong trinh Henderson-Haselbalch (trong d6 pK 1a hang sé phan ly acid):

pH = pK + logg(bicarbonate [HCO; ] + [0.03 x &p luc riéng phan cua CO, trong
mau dong mach (PaCO2)]),
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Nguoi dich: Vii Ngoc Hiéu

trong d6 bicarbonate tinh theo millimol/lit va PaCO2 tinh theo mmHg.*’ Réi loan
acid-base “hé hap” 1a do bat thudng nguyén phat vé chtc ning hd hip (vi du nhu
su thay d6i PaCO2) va rdi loan acid-base “chuyén hoa” khi sy thay ddi nguyén
phat tao ra su thay ddi vé ndng do bicarbonate.

BENH SU VA THAM KHAM

Budc dau tién trong qué trinh danh gia rdi loan acid-base 1a danh gia 1am sang mot
cach k¥ ludng. Cac dau hiéu va triéu chimg thudng cung cap nhitng goi ¥ lién quan
dén rdi loan acid-base nén; ching bao gdm ca dau hiéu sinh ton (co thé chi diém
sb¢ hodc sepsis), tinh trang than kinh (tinh va khong tinh), dau hiéu nhiém tring (vi
du sbt), tinh trang ho hap (tin s6 thd va c6 hodc khong kiéu thé Kussmaul, tim va
ngoén tay dui trong), cac triéu chung vé tiéu hoa (ndn, tiéu chay). Mot sb tinh trang
nén nhu c6 thai, tiéu duong, va bénh tim, phoi, gan, than c6 thé goi y dén nguyén
nhan. Nguoi thay thude nén xac dinh xem bénh nhéan c6 ubng bat ky thudc nao 1am
anh huong dén thing bang acid-base hay khong (vi du: thuéc nhuan trang, loi tiéu,
topiramate hodc metformin) va nén can nhic dén nhiing dau hiéu ngd doc co thé
lién quan dén cac rdi loan toan-kiém (vi du: hoi thd aceton 1a dau hiéu cua toan
ceton do tiéu duong hoic ngd doc ruou isopropyl va rdi loan thi giac 1 triéu chung
cua ngd doc methanon).

XAC PINH ROI LOAN ACID-BASE NGUYEN PHAT VA PAP UNG THU
PHAT

Budc thir hai 1a xac dinh tinh trang réi loan acid-base nguyén phat va dap tng thi
phat. Khoang pH phu hop cho su séng 1a 7.8 t6i 6.8 (hay nong do H+ 1a 16-160
nmol/l). ® Trong bai diém bao nay, gia tri tham khao caa pH 1a 7.4+0.02, PaCO2 1a
38+2 mmHg va [HCO3-] 1a 24+2 mmol/l. B&n réi loan acid-base chinh dugc xem
1a cac rdi loan acid-base nguyén phat (bang 1 va khung 1). Cac quan sat theo kinh
nghiém goi y rang dap ang can bang noéi moi ddi vai cac rdi loan acid-base co thé
du doan va tinh toan duoc.>*® Dé phan ¢ng véi réi loan acid-base chuyén hoa, tan
s6 ho héap thay doi nhanh chéng dé dat duoc trang thai PaCO2 méi chi trong vai
gid. Trong cac truong hop co bat thuong vé ho hap kéo dai, su bu vé chuyén hoa
dién bién cham va phai mat 2-5 ngay dé nong do bicarbonate dat trang thai méi.
Su thay ddi vé ho hép goi la “cép tinh” hodc “man tinh” tuy thudc vao li¢u ré‘lng su
thay doi thir phat vé nong do bicarbonate c6 dap ting dugc tidu chuan hay khong
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(bang 1). Réi loan acid-base hdn hop duoc chan doan khi cac phan ung thir phat
khac véi nhimg gi dugc ky vong.™*#%

Bang 1: Cac roi loan acid-base nguyén phat véi ciac dap wng thir phat (bu
trir).*

Toan chuyén hoéa

pH <7.38 va [HCO3-]<22 mmol/I

Pap ng thar phat (ho hap): PaC02=1.5x[HCO3-]+8+2 mmHg hoic [HCO3-]+15
mmHg §

Pap ung thir phat ¢6 hiéu qua hoan toan trong 12-24 gio

Toan hoic kiém hé hip qua murc co thé chan doan néu PaCO2 tinh duoc 16n hon
hoac nho hon gia tri udc tinh.

Kiém chuyén héa

pH >7.42 va [HCO3]>26 mmol/I

Pap ung thir phat (ho hap): PaC02=0.7x([HCO31]-24)+40+2 mmHg hoic [HCO5
]+15 mmHg hoac 0.7x[HCO3]+20 mmHg §

Pap ung thir phat c6 hiéu qua hoan toan trong 24-36 gio

Toan hoac kiém hé hip qua murc c6 thé chan doan néu PaCO2 tinh duoc 16n hon
hoac nhé hon gia tri udc tinh.

Toan ho hap

pH<7.38 va PaC0O2>42 mmHg

Pap (g thtr phat (chuyén hoa)
Cap: [HCO37] tang 1én 1 mmol/l khi PaCO2 ting 10 mmHg khi trén 40
mmHg
Man: [HCO;] thudng ting 4-5 mmol/l mdi khi PaCO2 ting 10 mmHg khi
trén 40 mmHg

Dap ung co6 hiéu qua toan bd trong 2-5 ngay.

Toan hoac kiém chuyén hoa qua murc ¢ thé chan doan néu [HCO3-] tinh dugc 16n

hon hoac nho hon gia tri udc tinh.

Kiém hé hap

pH>7.42 va PaC0O2<38 mmHg

Pap ng thir phat (chuyén hoa)
Céap: [HCO57 giam 1 mmol/l khi PaCO2 giam 10 mmHg khi dudi 40 mmHg
Man: [HCO57] giam 4-5 mmol/l méi khi PaCO2 giam 10 mmHg khi dudi 40
mmHg

Dap tng co6 hiéu qua toan bo trong 2-5 ngay.

Toan hoic kiém chuyén hoa qua murc ¢ thé chan doan néu [HCO3-] tinh dugc 16n

hon hodc nho hon gia tri udc tinh.
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*Cdc gid tri tham khao cia khi mdu déng mach: pH, 7.4+£0.02, dp sudt riéng phan
cua CO2 trong mdu dong mach (PaCQO2), 40+2 mmHg, va bicarbonate, 24+2
mmol/l. Gia tri tham khado ciua khi mau tinh mach: pH, 7.36-7.38, Pvco,, 43-48
mmHg, bicarbonate 25-26 mmol/l. Pé chuyén doi gid tri ciia Pco, sang KPa, chia
cho 7.5006.
FCong thirc nay con duwocC Qoi la cong thuc Winters.
1 Cdc cong thike tinh nay dé thuc hién nhung khéng dang tin cdy ¢ nong dé
bicarbonate. Sé liéu tir Berend.®
§Ddp vmg hé hap thir phdt rat khé d@é du dodn cé nhiém kiém chuyén héa.

C6 mot sé diém can luu ¥ lién quan dén nhiing thay doi bu trir. Cac gia tri khi mau
c6 thé giai thich dugc it nhat 2 tinh trang rdi loan acid-base cung ton tai.*® Cac
cong thic du doan duoc st dung hién nay dé danh gia tinh trang acid-base mot
cach gan ding da dua trén nhitng nghién citu gan 40 nam trén ngudi va ché.' Cac
nghién cttu thuc nghiém vé tinh trang giam va ting CO2 mau man tinh muc do
nang ¢ ngudi khong duoc chap nhan vé mit dao dirc vi thé khong c6 du dir liéu dé
xay dung gisi han tin cay d6i véi toan va kiém ho hap man tinh mic d6 nang. Co
thé chap nhan rong rdi rang qua trinh bu ¢ thé lam pH tré vé binh thuong chi
trong kiém ho hap man tinh. Nguoc lai véi du liu cii, sd liéu tir nghién ciu gan
day chi ra rang pH trong toan ho hap man tinh c6 thé binh thuong va trong mot s6
truong hop c6 thé cao hon mirc dugce chip nhan (pH >7.40)."* " Hon nita, su
thay doi bu trir PaCO2 thong thuong c6 nhitng han ché trong cac truong hop thiéu
oxy méau ning. Cac thiét bi dé do khi mau va dién giai khac nhau c6 thé 1am anh
hudng dén két qua. >’ Qua thuc, nhitng nghién ctru ¢6 sir dung cic may phan tich
hién dai cho thay gia trj pH tham khao (7.4-7.44) ***° va dap ang tht phat khac véi
nhiing gi d3 dugc cong bd trong cac sach gido khoa.' * 3 Mic du su khac biét 1a
khong 16n nhung can thiét phai xac dinh lai cac cong thirc wéc tinh.

PANH GIA THANH PHAN CHUYEN HOA CUA ROI LOAN CAN BANG
KIEM TOAN

Budc thir ba trong danh gia 1a nhan dinh thanh phan chuyén hoa cua réi loan toan-
kiém.

Toan chuyén hoéa
Dién dan Bdc si Néi trii (http://bacsinoitru.vn)
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Pinh lugng khoang tréng anion c6 gia tri trong danh gia ban dau toan chuyén hoéa.
8245 Trong co thé, ta ¢ tong dién tich cac ion dwong va ion 4m huyét trong bang
nhau: [Na'] + [K*] + [Ca®"] + [Mg?'] + [H*] + cation khéng dinh lirong = [CI]
+ [HCO; ] + [CO5 7] + [OH7] + albumin + phosphat + sulfat + lactat + cdc
anion khéng dinh lwong (VD: cac anion hitu co). 2* Viéc dinh luong thuong quy
tat ca ion trong huyét twong nhin chung khong can thiét. Mot cach tiép can dé ap
dung hon tan dung thuc té rang hau hét cac ion huyét twong thudng co6 néng do
tuong ddi thap va khoang dao dong caa gigi han bénh 1y 1a kha nho. Ba ion trong
huyét twong c6 ndng d6 cao nhét va khoang dao dong nong do 16n nhit dugc st
dung dé tinh luong du thira cua cac “anion khong dinh lugng” trong toan chuyén
hoa, theo cong thirc “khoang trong anion” tinh bang [Na‘]-[C1 ]-[HCO; ].

Tuy nhién, khong ton tai mot khoang tréng ion thuc su trong co thé, vi tong s6 ion
am va duong trong huyét twong phai bang nhau. Giéi han tham khao cho khoang

tréng anion theo cac bao cio trai rong tir 3-12 mmol/L téi 8.5-15 mmol/L, 3304
2345

do su khac nhau giira phuong phap xét nghiém. Vi vay, nhitng nha lam 1am
sang nén biét gidi han tham khao cua phong thi nghiém minh st dung.

Toan chuyén héa cé khodang trong anion lén

C6 nhiéu nguyén nhan dan dén toan chuyén hoa c6 khoang tréng anion Ion. (bang
2). Mot cach ghi nhé hitu dung cho nhitng nguyén nhéan thuong gap nhat 1a cum tur
GOLD MARRK - Glycol [ethylen and propylen] (ruwou etylic va propylic), 5-
Oxoprolin [acid pyroglutamic], L-lactat, D-lactat, Methanol, Aspirin, Renal failure
(suy thdn), Rhabdomyolysis (tiéu co van), va Ketoacidosis (nhiém toan ceton). %
Khoang tréng anion tang khi nong do bicarbonat giam twong ddi so véi nong do
natri va clo do cac 1y do: ting san xuat acid (trong nhiém toan ceton, toan lactic;
nhiém doc lién quan dén thudc hay ruou), giam dao thai acid (trong suy than tién
trién), ly giai té bao (trong tiéu co van ning), hodc cic nguyén nhan khac (VD: sir
dung cac khang sinh dong penicillin).

Ung dung va han ché ciia khodng tréng anion

Nhi&m toan lactic chiém khoang mét nira trudng hop co khoang trong anion cao
2 va thuong dan t6i do séc hoac thiéu oxy mé. 4’ Tuy nhién, khoang tréng anion
1a sy phan anh twong d6i kém nhay véi tinh trang nhidm toan lactic — khoang mot
nira s bénh nhan c¢6 muc lactat huyét thanh giira 3.0-5.0 mmol/L c¢6 khoang tréng
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Nguoi dich: Vii Ngoc Hiéu
trong gigi han tham khao. 4% Khoang tréng anion, c6 do nhay va d6 dac hiéu dudi
80% trong xac dinh tinh trang ting lactat, khong thé thay thé viéc dinh lugng nong
d6 lactat huyét thanh.2424=0 Mic du vay, dinh luong ndéng do lactat thuong
khéng duoc lam thudng quy, ciing khong phai lam duoc nhanh nén khoang tréng

anion cao co thé canh bao cho bac si can danh gia thém. >3 Khong may 1a gia
tri nén caa khoang tréng anion thuong khéng cé san véi timg di twong bénh nhan.
Cung v&i d6, nén diéu chinh khoang tréng anion theo néng d¢ albumin, boi acid
yéu co thé chiém 75% khoang tréng anion. 2224 Néu khong diéu chinh trong tinh
trang giam albumin mau, khoang tréng anion udc tinh khong cho thay su ting co ¥
nghia 1am sang Cua cac anion (>5 mmol/L) trong hon 50% trudng hop. Vi moi
lan nong d6 albumin huyét thanh giam xuéng 1g/dL, khoang tréng anion di tinh
nén duoc tinh ting 1én x4p xi 2.3-2.5 mmol/L. 222842 Tyy vay, khoang tréng anion
da sta theo albumin chi 1a mot cach tinh twong ddi vi cong thirc khong bao gdbm
cac ion nhu magié, calci va phoshat.

Hinh 1: Panh gi4 tinh trang toan mau (Xem hinh & cudi bai)

Gia tri tham khao ddi vé6i chénh léch 4p suat oxy mau-phé nang <10 mmHg ¢
nguoi tré va <20 mmHg ¢ ngudi gia. AAG: khoang trong anion, PaCO2, ap luc
riéng phan cua Co, mau dong mach (mmHg), Paoy, ap luc riéng phan Cla oxy mau
d6ng mach (mmHg), va RTA, toan hoa ong than. Pé chuyén d6i don vi cua
PaCO2, Pao, va chénh léch phé nang-dong mach sang kPa, nhan vgi 0.1333

Khoang trong anion c6 thé giup chan doan toan ceton do dai thdo duong. O nhiing
bénh nhan nhiém toan ceton do dai thao dudng, khoang tréng anion c6 thé duoc sir
dung dé theo doi sy dao thai ceton *>*** va chan doan tinh trang nhiém toan co
khoang tréng anion binh thuong sau khi truyén mot luong 16n dung dich mudi
dang truong. 2

Khoang tréng anion 16n véi ndng d6 lactat binh thuong ¢ bénh nhan nghién rugu
1a mot goi ¥ quan trong gitp chan doan toan ceton do ruou. Chan doan nay c6 thé
bi bo qua boi loai test dugc st dung rong rai ngay nay dé danh gia ceton niéu (test
nitroprusside) chi phan Ung véi acetoacetat ma khong phan Gng voi B-
hydroxybutyrate, keto acid chinh trong toan ceton do rugu. pH ciing c¢6 thé & muc
tang hay binh thuong gia do bénh gan, tinh trang mang thai, than nhiét cao, hay
nhiém khuan gy ra kiém chuyén hoa dong thoi, 122523
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Khoang trong anion ciing c6 thé ¢6 ich cho chan doan toan D-lactic ¢ nhiing bénh
nhan c6 hoi ching rudt ngan, bai nong do lactat chuan (L-lactat) giit nguyén khi
khoang trong anion ting. %

Khoang tréng anion thap hay am tinh thay khi nong d6 clo trong mau cao gy ra
boi ndng d6 cac cation cao trong nhiém doc Li (lithium), ting IgG don dong, hoic
cac r0i loan dic trung boi nong do cali, magié cao. Khoang tréng anion am tinh

(mat khoang tréng anion) giy ra boi ting clo mau gia tao trong ngd doc brom hay
|0d 33,36.54

Toan chuyén héa cé khoand tréng anion binh thirong

Clo déng vai tro trung tim trong diéu hoa can bang acid-base ca trong va ngoai té
bao.2 Toan chuyén héa co khoang tréng anion binh thudng xay ra khi giam ion
bicarbonat twong dwong Véi Sy ting ion clo dé can bang dién tich, tinh trang nay
duoc goi 1a toan chuyén hoa ting ion clo mau. Loai toan chuyén hoa nay giy ra do
mat bicarbonat qua duong tiéu hoéa (vd: do tiéu chay hoic ureteral diversion:
chuyén dong niéu quan hoic dan luu nudce tiéu), mat bicarbonate qua than co thé
Xay ra trong qua trinh toan héa nudéc tiéu bi khiém khuyét tai dng than (nhiém toan
6ng than), hay trong suy than giai doan sém khi chirc nang bai tiét acid bi ton
thwong. 222" Nhidm toan chuyén héa c6 ndéng do clo trong mau cao mic phai tai
bénh bién thuong giy ra boi truyén luong I6n dung dich mudi dang truong
(0.9%).%%” Toan chuyén hoa c6 ndng do clo trong mau cao thuong dan téi ting bai
Xuat amoniac qua than, nhu vay, dinh luvong néng do amoniac trong nudc tiéu cé
thé dung dé phan biét cac nguyén nhan tai than hay sau than dbi véi tinh trang
nhiém toan c6 khoang trong anion binh thuong. Tuy vay, vi amoniac niéu it khi
duoc dinh luong, khoang tréng anion niéu va khoang tréng tham thau niéu thuong
duoc sir dung nhu nhimg phuong phap thay thé dé dinh luong bai xuat amoniac
nigu. 2%

Khoang trong anion niéu ludn ludn am tinh thay trong nhiém toan c¢6 khoang trong
anion binh thuong do tiéu chay va nhiém toan ong lugn gan trong khi sy toan hoa
6ng lugn xa van binh thuong. *° Khoang trong anion niéu tré nén khong dang tin
khi bénh nhan c6 tinh trang da niéu, pH niéu I6n hon 6.5 6Lhay khi amoniac bai
tiét qua nudc tiéu cung voi mot anion khac khong phai clo (vd: cac keto acid, acid
acetylsalicylic, acid D-lactic, va luong 16n enicillin). 2 Hon nita, Sy toan héa nuéc
tiéu doi hoi mot sy van chuyén Na* ngang bang ¢ dng luon xa; vi vay gia tri cua
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Nguoi dich: Vii Ngoc Hiéu
khoang trong anion niéu co thé nghi ngd khi ndng do6 natri trong nuéc tiéu dudi 20
mmol/L.*2 Trong nhimg trudng hop nay, khoang tréng tham thau niéu dang tin cay
hon.

Bang 2. Khoang trong anion trong céc tinh trang bénh ly thuwong gip cé toan
chuyén hoa*

Khoang trong anion lén
Tang san Xuat acid
Nhiém toan ceton (toan ceton dai thao dudng, toan ceton do ruou, thiéu an)
Nhiém toan lactic
Toan L-lactic
Typ A - thiéu OXy (s6¢ nhidm trung, thleu mau cuc bd mac treo,
thiéu oxy mau, s6c do giam thé tich tuan hoan, ngo doc CO,
cyanua)
Typ B — khong thiéu oxy (thiéu hut thiamin, co giat, thudc
[thubc &c ché men sao chép nguoc khong nucleotid, metformin,
propofol, niacin, isoniazid, ngd ddc salicylat, ruou etylic, ruou
propylic, metanol, toluen (giai doan sém), paraldehyde])
Toan D-lactic trong hoi chang rudt ngan
Giam dao thai acid (suy than tién trién)**
Giam d¢ thanh thai lactat trong suy gan (cling thdy trong nhiém toan typ B)
Ly giai té bao (tiéu co van nang)
Str dung khang sinh dong penicilin
Acid pyroglutamic (5-oxoprolin)*

Khoang trong anion binh thwong
Mat bicarbonate
Bénh dudng ti€u hoa (tiéu chay, chuyén dong niéu quan, 16 ro mat/tuy)
Bénh than (nhiém toan ong than typ 2 [ong luon xa], ngd doc toluen (giai
doan muon), cac bénh diéu tri bang ifosfamid, tenofovir, topiramat, thuéc tc
ché enzym carbonic dehydratase nhu acetazolam1d)3 i
Giam bai xuét acid qua than
Toan ure mau sém
Nhiém toan 6ng than typ 1 (VD: do amphotericin, liti, hoi chang
Sjogren...)*
Nhiém toan 6ng than typ 4 (giam aldosteron hay giam aldosterol gia tao)
Cac nguyén nhan khac: bu dich bang dung dich mubi dang truong, dich nudi
duong (lysin, histidin, hay arginin hydroclorid), chi dinh HCI, NH,CI,
cholestyramin, acid hippuric, acid sulfuric

* Khodng trong anion lon hon 10 mmol/L so voi gioi han trén cua gia tri tham
khdo goi ¥ nhiém toan co quan. Tang nhe khodng trong anion it hitu ich trong
chdn dodn toan chuyén héa.
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Nguoi dich: Vii Ngoc Hiéu
** Suy thdn tién trién dwoc xdc dinh khi mizc loc cau thdn duwdi 20 ml/phit

Khoang tréng tham thau niéu cho thay su khac biét giira ap luc tham thau nudc tiéu
do dugc va trén tinh toan. Do tham thau niéu dugc tinh theo cong thic:

(2x[Na'] + 2x[K™]) + (urea nitrogen niéu [mg/dL] +2.8) + (glucose niéu [mg/dL] +
18)

hoac (theo mmol/L):
(2x[Na'] + 2x[K"]) + (urea nitrogen niéu) + (glucose niéu)

O nhitng bénh nhan khong méc dai thao dudng, nong do glucose thudng duoc bod
qua trong phép tinh nay. Khoang tréng tham thau niéu dudi 40 mmol/L trong
nhiém toan véi khoang trong anion binh thuong cho thdy sy suy giam bai xuat
amoniac qua nudc tiéu. Khoang trong tham thau niéu thuong phan anh mirc do
amoniac, trir truong hop c6 sbé luong 16n cac acid khong phan ly nhu acid p-
hydroxybutyric trong toan ceton. Khoang tréng tham thau niéu twong quan rd rang
hon véi gid tri amoniac trong nudc tiéu so véi khoang tréng anion niéu.*®’

Kiém chuyén héa

Than binh thuong bai tiét rat hiéu qua mot luong 16n bicarbonate do vay dé kiém
chuyén hoa hinh thanh dugc (hinh 2) can ca Su ting cac chat kiém tinh va giam
kha ning bai tiét bicarbonate cua than.®*” Mat dich da day va st dung loi
titu 1a nhitng nguyén nhan pho bién cua kiém chuyén hoa. Bang cach do
luong clo trong nudc tiéu, nguoi ta c6 thé phan biét gitra "kiém chuyén hoa co
dap Gng Vvéi clo" va " kiém chuyén hoa khang trj clo”. Néu giam tuan hoan hiéu
dung, than s& tai hap thu manh natri, bicarbonate, va clo, chu yéu qua sy hoat
hoéa cua hé renin-angiotensin-aldosteron, do vay lam giam nong do clo trong
nudc tiéu.

Nong do clo trong mot mau nudce tiéu nhé hon 25 mmol/l goi ¥ "kiém chuyén hoa
c6 dap tng véi clo”. Truyén dich muéi NaCl (thuong kém theo ca KCI) s& phuc
hoi tuan hoan hiéu dung, bd sung kali, hoic kém theo ca giai quyét tinh
trang kiém chuyén hoa.
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Kiém méu
pH >7.42
|
Kiém chuyén héa Kiém ho hip
[HCO; )26 mmol/l PaCO, <38 mm Hg
B e i phdt (b hip) Dap iing thit phat (chuyén hoa)
Tinh PaCO, ki vong: 0.7([HCO,7]-24)+4042 mm Hg Néu mdiz Kiém tra [HCO,™] do durgxe
Néu Paco, do duge nhé hon tinh: kém kiém ho hip 2 mmol/] [HCO 7] gidm tuong dng vél 10 mm Hg PaCO; gidm
thi PaCO2 dudi 40 mm Hg: kiém hod hdp "cip"
Néu Paco, do dugk cao han tinh: kém toan hé hip <2 mmoll [HCO3-] giam twong drng vwi 10 mm Hg PaCO2
widm thi PaCO; dudi 40 mm Hyg: kém kiém hé hap

4-5 mmoV1 [HCO3-] giam twong (ng vdi 10 mm Hg PaCO2
gidm thi PaCO2 chréri 40 mm Hg: “man™ k¥m hd hap

=5 mmoVliter [HCO3-] giam twong img v&i 10 mm Hg
PaCO2 giam thi PaCO2 chréri 40 mm Hyg: kém kiém chuyén hoa

:&I ‘tﬁ:’:;ﬁ:lﬁ‘m o ] Ki€m ngoai sinh hay Chénh ap phé nang dfng mach (chénh dp A-a) (mm Hg)
g ooy ol 8 tang caki mau ning? O myc nuée bién (khi trdi): 150-Pa0,~1.25 xPaCO,
I
Khéng
1
Biép ing vai clo Khdng tn o A-a <10 mm Hg (220 mm A-a >10mm Hg (>20 mm
Pép img véi NaCl, KCL, hay 9 C1" nigu >40 mmold Hg d ngudi gid) Hg & ngudi gid)
hai (do clo nigu khdng cén thiét Tang thong khikhdéngcd Tang thong khi k&m bénh 1y
néu tinh trang mit dich da day Néu khong do i tiéu kéo bénh 1§ tai phdi (vi dy, 561, | | tai phoi, bt twong hep thong
hay sir dung lgi ti¢u thai clo rd) dai hodc gikm magle, phin <6 thal) khi-tudl mau, hode cd hai (vi
CI nigu <25 mmol/] tich chc Iya chon khic: dy, viém phéi, huyé khai
dong mach phdi)
(vi dy, ndn)

1 l

K* ni¢u <20 mmolngay (vi du,

K* nidu =30 mmolingdy

lam dung nhudn trdng)
Huy#t ap binh thudéing hodc thip Cao huyétdp
Hi chimg Giselman Tié qud mik cortkoid khodng
(calci niéu thip) thyc sy hodc tam thid, thudng
H$i chimyg Bartter kém ha kali mdu
(caki nidu cao)

Hinh 2. Dénh gid tinh trgng nhim kiém

Gid tri binh thuémg e chénh dp oxy phé nang-ding mach (A-a) lanho hen 10 mm Hg ¢ nguéi tré vi nho hon 20 mm Hg & ngudi gia. Pacos biéu
thi dp lye riéng phiin carbon oxide ddng mach (mm Hg), va Paog dp lye riéng phin oxy déng mach (mm Hg). Dé chuyén ddi gid tri Pacos, Paos,
chénh ap phé nang-ding mach thanh kilopascals, nhin véi 0,1333,

Kiém chuyén hoa c6 ndng do clo niéu 16n hon 40 mmol/I cha yéu do sy bai tiét
khong thoa dang natri clorid, do dap tng véi Su ting cao néng do corticoid khoang
hay ha kali mau nang (néng do kali < 2mmol/l). Truyén natri clorid s& khong
khic phuc duoc tinh trang kiém chuyén hoa nay, do d6 né duoc goi 1a "kiém
chuyén chuyén hoa khang trj clo". Kiém chuyén héa do thudc loi tiéu 13 mot
ngoai 1& bai vi nong d6 clo niéu ban dau co thé ting, cho téi khi tac dung loi tiéu
suy yéu, sau d6 ndng do clo niéu s& giam xudng dudi 25 mmol/l.® " Cac nguyén
nhan quan trong khac ctia kiém chuyén hoa khang tri clo 1a hoi chung Bartter, hoi

Dién dan Bdc si Néi trii (http://bacsinoitru.vn)
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Nguoi dich: Vii Ngoc Hiéu
chuing Gitelman, tang calci mau qua mirc va giam magie nang. Nguoc lai Vvoi
hoi chimg cuong aldosterol, cac nguyén nhan ngay khong lién quan téi qua trinh
Qi natri (hinh 2).

PANH GIA ROI LOAN THANG BANG KIEM TOAN CHUYEN HOA HON
HQP

Budc tha tv trong danh gia ré6i loan thing bang Kiém toan 1a can nhéac kha
ning cua rdi loan thing bang kiém toan chuyén hoa hén hop. Trong toan chuyén
héa co ting khoang tréng anion, luong ting cua khoang tréng anion (Delta
AG, hay AAG) lién qua t6i luwong giam ndng do ion bicarbonate
(A[HCO3-]). Pé chan doan toan chuyén héa co ting khoang tréng anion kém
theo kiém chuyén hoa hoic toan chuyén héa khong tang khoang tréng anion,
khai niém khoang trong delta (delta-delta, A-A) c6 thé duoc si dung.”"
Khoang tréng delta 1a su twong quan giita muc ting (delta) khoang trong
anion cao hon gi6i han trén (vi du, 12 mmol/l) véi mirc thay doi (delta) cua nong
d6 ion bicarbonate thap hon giéi han dudi (vi du, 24 mmol/l).® Trong nhiém toan
ceton, c6 moi twong quan 1:1 gilta Sy ting khoang trong anion va sy giam
nong do bicarbonate. Trong nhidm toan acid lactic, muc giam néng bo
bicarbonate bang 0,6 1an muc ting khoang tréng anion (vi dy, néu khoang
tréng anion tang 10 mmol/l thi ndng do bicarbonate s& giam khoang 6 mmol/l). Sy
khac biét ndy c6 thé do do thanh thai lactat cua than thdp hon so véi cc anion
ceton.” Hé dém hydro trong té bao va xuong can t6i gian dé dat can bang. Do
d6, ti 18 nay c6 thé gan vai 1:1 trong nhiém toan acid lactic toi cap (vi du, sau
con dong kinh hoic & nhitng nguoi tap thé thao téi kiét sic).”t Néu AAG —
A[HCO3-] = 0+5 mmol/l & bénh nhan c¢6 nhiém toan ceton hoic néu 0.6 AAG
—~A[HCO3—-] = 0+5 mmol/l & bénh nhan c6 nhiém toan lactic, thi goi 1a nhiém
toan chuyén héa co6 khoang tréng anion don doc. Néu hiéu sb trén 16n hon 5
mmol/l thi goi ¥ ¢6 kém theo nhidm kiém chuyén hoéa, con néu hiéu sb trén nho
hon -5 mmol/l thi duoc chan doan c6 kém nhiém toan chuyén héa khong ting
khoang tréng anion.

Trong mot s6 truong hop, nong do bicarbonate, PaCO2, and pH ¢ mac binh
thuong ciing khong dam bao chic chan loai trir cac rdi loan thing bang kiém
toan. Su ting khoang trong anion sau d6 c6 thé 1a dau hiéu duy nhat dé xéc
dinh mot tinh trang réi loan thing bang kiém toan phdi hop.*"*Béi vi khoang
trong anion va nong do bicarbonate ctia ca thé trudc roi loan thing bang kiém
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toan thuong khong duoc biét, va khoang gia tri binh thuong cua khoang trong
anionva nong d6 bicarbonate kh4 rong, nén gia tri AAG — A[HCO3—] chi mang
tinh chat udc tinh xap xi.*"

CAN NHAC KHOANG TRONG AP LUC KEO HUYET TUONG (HOAC
HUYET THANH)

Budc thir nim trong danh gia rdi loan thing bang kiém toan 1a cht y khoang tréng
ap luc tham thau huyét twong & bat ki bénh nhan nao nhiém toan c6 ting khoang
trbng anion chua rd nguyén nhan, hén mé, hay nghi ngd uéng phai rugu doc va
nhitng bénh nhan noi tra c6 nguy co cao nhiém doc propylene glycol do diéu tri
(vi du, do dung liéu cao lorazepam & bénh nhén an than trong don vi hoi stc
tich cuc).””™ Cac khang dinh trén can 1am sang cua nhiém doc rugu thudng
mat nhiéu thoi gian, va cac bac si phai dua ra mét chan doan bang viéc can nhac
cac roi loan ma co thé can phai diéu tri ngay tac thi. Khoang trong ap luc tham
thau 1a mirc chénh 1éc gitra ap luc tham thau huyét twong do dugc Vi 4o luc
tham thau huyét tuong tinh toan. Ap luc tham thau huyét twong dugc tinh nhu
Sau:

2 x ([Na+] [mmol/l]) + (glucose [mg/dl]) + 18 + (BUN [mg/dl]) + 2.8.

Néu cé ethanol, thi két qua tinh todn ndy phai cong thém mot lwong ethanol
(mg/dl) chia cho 3.7. Khoang tréng ap luc tham thau dudi 10 mOsm/kg dugc
coi 1a binh thuong, nhung khoang gia tri binh thuong trong quan thé noi
chung lai khé 16n (=10 to 10 mOsm/kg).”™ Trong nhiém doc ethylene glycol
va methanol, khoang tréng apluc tham thau s& ting cao ngay sau ngod doc, nhung
lwong acid s& khong ting dang ké trong vongvai gio.”> "® Cac triéu chirng xuét hién
muon dang ké do ung ddng thai véi ethanol, do co sy canh tranh enzym  alcohol
dehydrogenase.”* "

Viéc sir dung khoang tréng ap luc tham thau c6 mot s6 han ché. Khoang gia tri
binh thuong rong cua khoang trong ap luc tham thau trong quan thé noi chung
lam cho test nay kém nhay Véi cac ndng d6 nho nhung c6 nguy co gy doc cua
ethylene glycol and methanol.” Hon nita, khoang tréng 4p luc tham thau kém dic
hiéu, va n6 c6 thé ting vira phai trong cac truong hop khac nhu nhiém toan acid
lactic, nhiém toan ceton do ruou, va nhidm toan ceton do dai thao duong.”
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Bang 3: Cac tinh trang thwong gip dic trung béi nhiém toan hd hap va nhiém
Kiém hé hap.*

Loai nhiém toan Cic tinh trang thuong gip
Toan hé hip
Cip tinh
Chénh ap phé nang-dong Uc ché trung tip hd hap gita do bénh
mach binh thuong ndo (viém ndo hay chan thuong) hodc

thuoc (ma tiy, barbiturates, hay
benzodiazepines)

Chénh dp phé nang-dong Téc nghén dugc thé lién quan t6i con hen

mach cao¥ cap hay viém phoi
Man tinh
Chénh dp phé nang-dong Bénh thdn kinh ca (vi du, bénh nhugc ca
mach binh thuong X0¢ cling cdt bén teo cd, hoi ching
Guillain-Barré, hay loan dudng co), gu
veo
Chénh ap phé nang-déng  Bénh phéi tic nghén man tinh
mach caot
Kiém hé hap
Cép tinh
Chénh ap phé nang-dong Pau, lo ling, sot, dot qui, viém mang nio
mach binh thuong chan thuong, thiéu mau nang, ngo doc salicylate
Chénh dp phe nang-dong  Viém phoi, phii phéi, tic mach phéi, bénh
mach caot phoi hit phai, suy tim sung huyét, nhiém
trung.
Man tinh
Chénh ap phé nang-dgng ~ Mang thai, hdi chimg cudng gidp, suy gan
h binh thut ; :
T wong Tac mach phoi ¢ phu nir ¢o thai, suy gan
Chénh ap phé nang-dong T RRTSlg RS Y
mach caot keém viém phoi do hit phai

# Chénh dp oxy phé nang-déng mach ting theo tudi. Cir 10 ndm sdng, chénh dp phé
nang dong mach du kién ting 2 mm Hg; Cach khac, chénh ap c6 thé bu cho tudi
dugc tinh theo cong thirc: (chénh dp phé nang-dong mach = tuoi chia 4 + 4)

t Cac thiéu hut nho c6 thé dura dén chénh ap oxy phé nang-dong mach binh thuémg
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PANH GIA THANH PHAN HO HAP TRONG ROI LOAN THANG BANG
KIEM TOAN

Thanh phan hé hip cua rdi loan thing bing kiém toan cé thé duoc xac dinh
bang cach phan biét giita rdi loan kiém toan ho hap cp va man tinh cing véi viéc
st dung cac thong tin Iam sang va tinh toan (bang 1) va mac do thém oxy. Ha
oXy méu, nguyén nhan chinh cta toan lactic, c6 thé gdy nén kiém hé hap. Panh
gia ap lyc riéng phan cua oxy (PaO2) twong quan véi Su thong khi, c6 tinh
dén ca chénh 1éch ap luc oxy dong mach va phé nang (sau nay goi la chénh ap
d6ng mach-phé nang),c6 thé phan biét dugc cac bénh tai phdi va ngoai phdi.
Su chénh léch 4p luc riéng phan oxy giita phé nang va dong mach cua mang
phé nang mao mach s& cao néu bénh nhan c6 kém theo bénh phéi (bang 3).”""®
PaO2 trong phé nang khoéng bang trong hé tiéu tudn hoan boi vi su giam
thong khi sinh Iy xay ra o rat nhiéu noi trong phoi; do d6, chénh 4p dong mach-
phé nang s& khoang 5-10 mmHg ¢ ngudi tré khoe manh va 15-20 mmHg ¢
nguoi gia khoe manh. Chénh ap dong mach-phé nang duoc tinh nhu sau

FiO2x (ap suat khi quyén — ap suat hoi nudc) — Pao2— (PaCO2- ti Ié trao doi
khi).Phan sb oxy hit vao (F102) 13 0.21 trong khi troi, 4p suat khi quyén la
760 mm Hg ¢ ngang muc nudc bién, va ap suat hoi nudc 1a 47 mm Hg ¢37°C.
Ti 18 trao d6i khi, xap xi 0,8 trong trang thai 6n dinh va thay d6i phu thudc vao su
st dung twong ddi carbohydrate, protein va chat béo. O ngang muc nudc bién
va nhiét do co thé 1a 37°C, chénh ap dong mach phé nang co thé duoc ude tinh
nhu sau:”""

FiO2x (760 — 47) — Pao2— (PaCO2+ 0.8)
hoac
150 — Pao2— 1.25 PaCO2

GIAI THiCH CAC ROl LOAN THANG BANG KIEM TOAN TREN LAM
SANG

Budc cubi cung trong danh gia rdi loan thing bang kiém toan 1a xac dinh
nguyén nhan. Panh gia trén can 1am sang phai phu hop véi cac biéu hién 1am sang
cia bénh nhan (xem hop). Cach tiép can theo timg budc duoc mo ta ¢ day co thé
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hitu ich trong danh gia réi loan thiang bang Kiém toan, nhung ban nén ludn
luon kiém tra cac thong tin khac dé hd trg cho chan doan nhu 1a khoang tréng
lactate trong ngo doc ethylene glycol” ( Xem Phu luc, c¢6 trong ban ddy du cua bai
viét ndy trén trang NEJM.org) hoic khoang tréng bio hoa oxy trong ngd doc
CO2, methemoglobin mau, cyanua.®

KET LUAN

Hién nay, van chua c6 phuong phép nao 1y twong dé danh gia rdi loan thing
bang toan-kiém. Hai phuong phap dugc sir dung phd bién khac van c6 nhiéu han
ché. Cach tiép can héa Iy (ion manh or Stewart?>*"®!) phutrc tap va thuong can
nhitng tinh todn cdng kénh ma khong thé ap dung trén 1am sang. Nhiéu nha 1am
sang nghi rang n6 khong dem lai vu diém trong chan doan va tién luong®**% va
mét luong 16n cac bién sb trong tinh toan s& lam ting do 16n cta bién thién va sai
$6.° Phuong phap kiém du chuin (the standard base-excess method) dinh lwong
chinh xac sy thay doi trong réi loan toan kiém chuyén hoa trong co thé séng (in
vivo) va duoc tién hanh mét cach tién dung bang may phéan tich khi mau.*” Tuy
vay, cac r6i loan kiém toan hdn hop khong phat hién dugc bang phuong phap
nay néu khong st dung su phan chia kiém du phic tap.***** Do vay, theo quan
diém cua ching t6i, cach tiép can sinh ly, dwogc cén nhic ¢ day, van Ia
phuong phap don gian nhat, nghiém ngat nhat, va tién dung nhat dé danh gia roi
loan thang bang kiém toan.*

BA Vi DU LAM SANG

Bénh nhdn 1, nit 22 tudi, bi chan thuong sau tai nan, duoc bu 6 lit dich mudi dang
truong, sau d6 néng d6 natri 1a 135 mmol/l, kali 3.8 mmol/l, clo 115 mmol/l, va
bicarbonate 18 mmol/l. pH mau dong mach la 7.28, va PaCO2 la 39 mm Hg.
Nong do natri niéu 13 65 mmol/l, kali 15 mmol/l, va clo 1a 110 mmol/l.

Bénh nhan ndy nhiém toan chuyén héa co6 khoang trong anion thap (2
mmol/l), nhung ciing c6 nhiém toan ho hap, bai vi PaCO2 ki vong thap hon (1.5
x bicarbonate + 8+2 mm Hg = 35+2 mmHg). Néu cac triéu chimg nay la
hau qua cua cac su gian thanh nguc vi du nhu gay xuong suon, thi chénh
ap oxy dong mach-phé nang c6 thé binh thuong, véi gia dinh khong c6 bénh Iy
nén caa phoi. Phan 16n bénh nhan nhiém toan chuyén hoa khong ting khoang tréng
anion s& bi tiéu chay va toan hoa ong than. Lugng clo cao trong dung dich mudi
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dang truong sé& 1am binh thudong hoa khoang tréng anion béi vi su giam kém
theo cuia ndng do bicarbonate. Khoang tréng anion thap co thé 1a hau qua cua giam
nong do albumin do chay méau va hoa lodng. Khoang tréng anion niéu ([Na+] +
[K+] — [CI-]) 1a am (=30 mmol/l) do st dung dung dich muéi dang truong. N6
s&¢ duong tinh ¢ nhitng bénh nhan nhiém toan ong than tip1 hay 4.

Bénh nhdn 2, nit 50 tudi, khai phat cao huyét ap gan ddy, ndng d6 natri 1a 150
mmol/l, kali 2.2 mmol/l, clo 103 mmol/l, va bicarbonate 32 mmol/l. pH méu
dong mach la 7.50, PaCO2 1a 43 mm Hg.

Bénh nhian nay dwgc phat hién c6 adenoma thuong than bai tiét aldosteron. O
bénh nhan c6 kiém chuyén hoa va ha kali mau, bac si 1am sang ludn phai loai trir
nguyén nhan do nén va dung thudc lgi tiéu truéc khi can nhic dén van dé cua
renin-aldosteron. Nén c6 thé dan toi ndng do clo niéu dudi 10 mmol/l, trong khi
d6 u bai tiét aldosteron s& lam clo nigu 16n hon 40 mmol/L.%* PaCO2 du kién 1a
40 + 0.7 x Aion bicarbonate =40 + 0.7 x (32 — 24) = 45.7 mm Hg, cao hon gia tri
cua bénh nhan khong dang ké.

Bénh nhéan 3, nam 22 tudi,tién sir khoe manh, bi mat luong lén nudc qua tiéu
chay do viém da day rudt do nhiém tring. Can 1am sang cho két qua nong do
natr1t mau 140 mmol/l, kali 3.0 mmol/l, clo 86 mmol/l, va bicarbonate 38
mmol/l. pH mau dong mach la 7.60, PaCO2 1a 40 mm Hg.

Bénh nhan bi nhiém kiém chuyén hoéa. pH va bicarbonate tang, nhung do PaCO2
khong ting, bénh nhan ciing c6 ca nhidém kiém ho hap, c6 thé do sang chan (stress)
hoac sot. Khoang trong anion khong diéu chinh albumin 1a 16 mmol/l; mot
gia tri cao hon co thé chi diém cho kém nhiém toan chuyén héa. Tuong tu,
kiém chuyén hoa, dic biét co nguyén nhan do ndn va st dung loi tiéu, co thé kém
theo ting khoang tréng anion huyét twong khoang 4 -6 mmol/l do su ting
nong do albumin va sy giai phong cac proton.®® Kiém chuyén héa 13 hau qua
cua viéc mat qua dudng tiéu hoa.

Khéng c6 xung dét loi ich tiém tang lién quan téi bai Viét nay dwoc ghi nhdn. Ban
day di dwoc cung cap béi tac gid dwoc public trén trang NEJM.org.
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Hinh 1: Panh gia tinh trang toan mau (Xem hinh & cudi bai)

Gia tri tham khao ddi vé6i chénh 1éch 4p sudt oxy méau-phé nang <10 mmHg ¢
nguoi tré va <20 mmHg & nguoi gia. AAG: khoang trong anion, PaCO2, 4p luc
riéng phan cua Co, mau dong mach (mmHg), Pao,, ap luc ri€ng phan cua Xy mau
dong mach (mmHg), va RTA, toan hoéa ong than. Pé chuyén d6i don vi cua
PaCO2, PaO, va chénh léch phé nang-dong mach sang kPa, nhan véi 0.1333
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I |

Toan chuyén héa Toan hd hap
HCO3- < 22 mmol/I Paco2 > 42 mmHg
‘ I

Pap Ung th phat (chuyén héa)

Dap (ng thi phat (ho hap) o D Quan satvgla tri [HCO3-] (10 duoc. . .
Tinh Pa02 mong doi: 1.5x[HCO37]+8+2 mmHg Néu c6 thay doi nao vé [HCO3-]Tang 1 mmtzl/l Arn0|~10 mmHg PaCO2 tang trén 40
mmHg: toan ho hap cap

Tang < 1 mmol/l mbi 10 mmHg PaCO2 téng trén 40 mmHg: toan chuyén héa kém theo

. Quan sat gia tri do dugc ,
PaCO2 thap hon gié tri tinh toan: nhi§m ki€ém ho6 hap kém theo
PaCO2 cao hon gi4 tri tinh toan: nhiém toan h6 hap kem theo Téng 4-5 mmol/l m&i 10 mmHg Paco2 ting trén 40 mmHg: toan hd hap man tinh
Tang >5 mmol/l mbi 10 mmHg Paco2 ting trén 40 mmHg: kiém chuyén héa kém theo

Khoang tréng anion: ([Na+]-[CI-]-[HCO3-]) K (gid tri tham khdo duoc phan tich cu thé) Hiéu s6 A-a (A-a gradient) theo mmHg & muc nudc bién:
Piéu chinh albumin: gidm moi 1g/dl albumin, tdng khoadng tréng anion 1én 2.5 mmol/I 150-Pa02-1.25xPaco2

Hiéu s6 A-a<10mmHg (<20mmHg & ngudi gid)

Giam théng khi khéng cé bénh phdi ndi tai

5 " . . KT anion cao (VD: lactate, acid
Khoang trong (KT) anion binh thuong: ketonic, ngd ddc ruou)

Tinh KT anion nudc tiéu ([Na+]+[K+]-[CI-]) ]
NE&u pH nwéc tiéu>6.5, hodc [Na+] niéu <20 mmol/I: Hiéu s6 A-a>10 mmHg(>20mmHg & ngudi gia)
danh gia khoang tréng thdm thau niéu o Giam théng khi do bénh ly phoi ndi tai, khong phu hop
théng khi-tudi mau hodc ca hai

Toan ceton:
Tinh gid tri [A0.6 AG]-[A(HCO3-)]
Néu két qua tlr -5 dén 5 mmol/I
cho mét trong 2 truwong hop: toan

KT anion niéu 4m tinh (vi du: tiéu chay, truyén Na, RTA chuyén hoa tén‘gA KT anion don
phan gan [thudng giam photphat mdu, ting ure mau, thuan -
duong niéu) >5 mmol/l: toan chuyén hoa KT
! anion tang ké&t hop kiém chuyén
hda

<-5 mmol/I: toan chuyé&n héa KT
anion cao két hgp toan cé KT anion

KT anion niéu dwong tinh: toan éng than
Tysp 1: [K+] mau giam, pH niéu>5.5
Type 4: [K+] mau tdng, pH niéu>5.5 trong chirng Khoang tréng tham thau (&p luwc thdm thau do dugc theo tinh todn)>10 mOsm/kg (vi du: ngd ddc rugu)
giam aldosterol mau. Tinh ap luc thdm thau huyét twong:
(2x[Na+])+[glucose theo mg/dl]/18+(ure mau, theo mg/dl)/2.8
Theo don vi chuan (mmol/1)=(2x[Na+])+[Glucose]+[ure]
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