GBI ERISE [PEDIATRIC AND NEONATAL MECHANICAL VENTILATION]

Chuwong 7:
PHAN TiCH KHi TRONG MAU VA TOAN - KIEM

Nitesh Singhal, Praveen Khilnani

Mirc pH binh thwérng cla huyét thanh la 7,35-7,45. D6 pH thap c6 nghia la néng
dd H* trong huyét thanh cao. D6 pH thap trong huyét thanh Ia do nhiém toan. Nhiém
toan (acidosis) 1a mét qua trinh, néu khong dwoc diéu tri dan dén tinh trang toan mau
(acidemia). D6 pH cao (alkalemia) 1a do nhiém kiém (alkalosis). Do d8, nhiém toan va
nhiém kiém 1a cac qua trinh, va toan mau va kiém mau la tir d& moé ta tinh trang cla
mau.

ACIDOSIS (nhiém toan)
Nhiém toan dwoc dinh nghia la gia tri pH huyét thanh < 7,34.

Nhiém toan c6 thé |a do tang ap lwc riéng phan ctia CO, (PaCO;) (nhiém toan hod
hép), hodc do qua nhiéu ion hydro do chuyén héa ky khi (nhi&m toan lactic), do nguén
ngoai sinh (methyl alcohol, ethylene glycol, paraldehyde va salicylic acid) hodc mét
bicarbonate qua mirc thong qua dwdng than hodc dwdng tiéu héa (Gl) gian tiép gay ra
sy duw thira twong dbi ctia ion H* (toan chuyén héa).

Bu trlr tw nhién cGa nhiém toan hé hap dat dwoc bang cach gitr lai HCO3
(bicarbonate) b&i than trong né lwc binh thuwéng hda pH. Nhiém toan chuyén héa duoc
bu bang sw tdng thdng khi d& ha thap PaCO; va do dé, dé tang pH huyét thanh. Nhiém
toan chuy&n héa nguyén phat hodc bu trir cé thé ludn dwoc nhan biét béi do pH thap vi
qua trinh bu trir khdng mang lai pH dén gia tri hoan toan binh thudng.

ALKALOSIS (nhiém kiém)
Nhiém kiém dwoc dinh nghia la pH huyét thanh I&n hon 7,45.

Dung bicarbonat qua marc/tai hap thu & éng than hodc mét ion H* qua dwdng
than hodc dwong tiéu héa dan dén nhiém kiém chuyén héa. Tang pH do PaCO, thap
tao nén kiém hd hap. Bu trv tw nhién cGa nhiém kiém chuyén héa dat dwoc bang cach
gidm théng khi va gitv CO,. Nhiém kiém hé hdp dwoc bu bang cach ting mat
bicarbonate & mirc dng than.

Céc rbi loan acid-base hd hap thwdng don gidn, tic 1a nhiém kiém hé hap hoac
nhiém dwérng ho hap chi cé thé ton tai 1 trong 2. Réi loan acid-base chuyén hoéa phirc
tap hon va cé thé cung tdn tai cung mét Iuc.
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BUFFERING SYSTEM (hé théng dém)

M6t bd dém la mot chat 1am gidm sw thay dbi ndong do ctia H® tw do trong mot
dung dich ma mét axit hoac bazo da dwoc thém vao. Vi vay, vi dy, thém ion hydro vao
mot dung dich sé cho két qua tang H* cao hon néu dung dich d6 khéng c6 dém. Trong
mot bénh nhan dién hinh, c6 30 mEqg/L dém kiém (buffer bases) c6 sdn dé dém céac ion
hydro, 75% trong s d6 la bicarbonate (ndng dé trong huyét thanh binh thuéng la 23
mEq/L).

HOMEOSTASIS (can bang ndi moi)

Can bang ndi méi lién quan dén viéc duy tri cac thdng sb sinh héa va sinh Iy binh
thwong. O nguoi trwdng thanh, san xuét va thai trir CO, binh thudng la 24.000
nM/ngay. Ngoai ra con sb cla hydro 1a 69 mEg/ngay. Do dé, cé qua trinh x& ly axit-
base xay ra lién tuc: CO, dwoc thai ra, va bicarbonate dwoc tao ra va bai tiét qua than,
khi can thiét. Mac du tdn tai khoang 105 mEq hydro trong co' thé, chi c6 0,00121 mEq
H* tw do trong dich co thé. Phan con lai da dwoc dém.

PATHOPHYSIOLOGY (sinh Iy bénh)

Néu nhiém toan xay ra, ion hydro dwoc dém; mot sb kiém bi mat va tham hut
kiém (base deficit) xu4t hién. Tham hut kiém téi da cé thé la 30. Kiém phai duoc tai sinh
& mirc binh thwong. Viéc bd sung H* vao hé théng tao ra CO, va tan sb thé ting do
kich thich trung tdm hé hap trong tdy. Phdi thai ra CO; va do dé anh hudng dén pH
théng qua méi quan hé Henderson-Hasselbalch:

HCO,
pH=6.1+log ———
0.03xpCO,
OR
bicarbonate
pH = pK log
carbonic acid

Trong phwong trinh nay, pK la hang sé phan ly cta axit cacbonic (pK = 6.1). Tuy
nhién, lwu y rang mac du pH bi anh hudng nhung khéng c6 mat rong H* xdy ra. Néi
cach khac, hé hd hap anh hwédng dén pH thong qua sw thay ddi hé théng dém co thé
chinh (axit carbonic) nhwng khéng thé bai tiét H* cling nhw khéng sinh HCOs. Than
kiém soat néng dd ion hydro va bicarbonate bang cach diéu chinh tai hap thu
bicarbonate va tao ra bicarbonate méi. Ngoai ra, than tdng hop amoniac dé dap tng
v&i nhiém toan hé théng.
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METABOLIC ACIDOSIS (toan chuyén héa)

Nhiém toan chuyén héa 1a mét tinh trang phd bién trong cac ICU tré em (xem
Box 7.1).

Néu mét bicarbonate la nguyén nhan (vi du nhw tiéu chdy do méat HCO3, hoac
nhiém toan do pha lodng trong d6 bicarbonate dwoc pha lodng do tiém truyén dung
dich chtva khéng chira bicacbonat), hodc néu tién than cda axit clohydric (vi du amoni
clorua) duwgc thém vao hé théng (hiém), clorua sé ting twong ng va khoang céch
anion (cac cation chinh trtr di cac anion chinh) sé binh thuwdng.

BOX 7.1: Nguyén nhan cla toan chuyén hoa
1. Nhiém toan khoang tréng anion binh thwdng:

a. Tiéu chdy — dan Ilwu dich & rudt non, dwérng mat, hodc tuy hodc ro
rudt. Chuyén vi niéu quan vao rudt ...

b. Clorua ngoai sinh chivra cac hop chat CaCl,, MgCl,, NH.4CI, HCI,

cholestyramin, arginine HCI

Nhiém toan éng than

Céc chét trc ché anhydrase carbonic: acetazolamide, mafenide

Thiéu hut mineralocorticoid

Pha loang (tdng thé tich dich ngoai bao nhanh)

~® a0

2. Nhiém toan téang khoang tréng anion (normochloremic):

a. Ketoacidosis: Dai thdo dwdng, déi, bénh lwu trir glycogen (loai 1), bat
thwdng chuyén héa badm sinh cta axit amin, hodc chuyén héa acid
hiru co

b. Nhiém toan lactic: Tinh trang thiéu oxy mé, bat thwong chuyén hoa
bam sinh clia chuyén héa carbohydrate pyruvate

c. Doc td ngoai sinh: Salicylat, methanol, ethylene glycol, paraldehyde

d. Suy than man tinh.

(Khodng tréng anion = Cé&c cation chi yéu trong mau - Cac anion chi yéu
trong mau) (Na® + K*) — (HCO3™ + CI")

Nguwoc lai, sy gia tdng céc cation khéng co triéu chirng sé lam tang khoang tréng
anion. Diéu nay cé thé dwoc gay ra b&i sy tich tu axit lactic, cac axit hiru co khac, va
cac axit ngoai sinh (ethylene glycol, methanol, paraldehyde va axit salicylic).
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Anh hwéng cia nhiém toan chuyén hoa

Toan chuyén héa mau lam giam co bép co tim, gidm khang lwc mach mau ngoai
vi, gidm nhay cam thu thé adrenergic, va thuc day kich thich co tim. Né ciing cé xu
hwéng gay ra sy dich chuyén kali sang khodng ngoai bao (tdng kali mau). Trén [am
sang, bénh nhan bj nhiém toan chuyén héa nguyén phat biéu hién 1am sang véi cac chi
lanh, ha huyét ap, li bi va tang théng khi (dé& bu trir bang cach thai CO; ra khdi phdi va
mang pH d&n mc binh thwong nhéat cé thé). PaCO, dw kién duwoc xac dinh theo
phwong trinh sau:

PaCO, = (1,5 x HCO3) + 8 + 2 (1)
Cac gia tri nam ngoai pham vi nay chi ra mét réi loan hén hop.
Piéu tri

A. Diéu tri nguyén nhan co ban |a quan trong nhét, vi du, diéu tri gidm thé tich
tudn hoan, séc, cung lwong tim kém thwdng sé diéu chinh nhiém toan do cac
nguyén nhan trén.

B. Su kiém héa v&i cac ion bicarbonate da dwoc thwe hanh tir 1au. Muc dich cla
liéu phap nhw vay la dé& ddo nguwoc tinh trang toan mau, dé& cho phép chirc
nang cac co quan trd lai binh thwdng. Diéu tri nay da bi chi trich vi mot sé ly
do nhuw: thiéu di¥ liéu cho thay hiéu qua, tinh trang huyét ap va cung lwong
tim x&u di. Trong mét sb tinh hudng thlr nghiém nhét dinh sau khi dung
bicarbonate lam giam ndng d6 H" ngoai bao bang cach tao ra CO,. CO, nay
dé& dang di chuyén trong té bao va do d6 lam trAm trong thém sy nhiém toan
trong t& bao. Tang natri mau va tang ap lwc thdm thau mau ciing da dwoc
quan tam.

Mac du vay, liéu phap bicarbonate van dwoc sir dung than trong & bénh nhan bi
nhiém toan chuyén héa nang trong khi diéu tri nguyén nhan chinh van dang tiép dién.
Liéu bicarbonate 1& 1 mEq/kg trong lwong co thé tiém tinh mach I&p lai khi can thiét. Khi
c6 khi mau déng mach, liéu sodium bicarbonate (mEq) dwoc tinh theo céng thic:

0,3 x can nang theo kg x base deficit

Tiém tryc tiép bicarbonate can tranh do nguy co cham nhip tim hoac ha huyét ap
dot ngot. O tré so sinh non thang, viéc st dung natri bicarbonate st dung bolus tinh
mach cé lién quan dén tang ty I& xut huyét ndo that do dd thadm thau cao.

Mot loai thubc thay thé dé bicarbonate 13 tris (hydroxymethyl) amino-methane
(THAM). Viéc truyén THAM tiéu thu CO,, khéng tang natri mau va c6 thé xam nhap vao
ndi bao dé dang hon. N6 cé thé gay suy hd hap, tang kali mau va ha dwéng huyét. Liéu
lwong la 1 mEg/kg tiém tinh mach.
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Lwu d6 7.1 Tiép can bénh nhan bj toan mau

Toan mau
Toan ho hap Toan chuyén héa
v S
«Uc chﬁ 'TK};FU: Viirp Anion gap b/thuong Anion gap tang
ndo, chan thuong dau,
u ndo, thiéu oxy no \l/ - N
« Bénh Iy ty song, TK * Tiéu chay (mat Lactate T Lactate L
co: liét co hoanh, hoi HCO; trong phén) N N
clAu'Ing. QlAlillain-Barre, * Tc‘)an.l}éa 61}% thffm e Toan mau BS T va ketones
so;[ bai 11@:[, n;hquA co . D,O ni€u quan-ticu lactic niéu (+)
* Yéu co hd hap: bénh hoa « Thiéu oxy
loan dudng co, ha kali * Truyén NaCl mé v v
mau, ha phosphate * Suy than g/d som « Suy gan Yes No
mau w « Bénh 4c DKA Urea/creat
. Bénhrl}'l phoi: hit sac, tirih tang
co that thanh quan,
phu thanh quan
Yes No
\I/ Tang urea mau Ngo doc
Diéu trj toan ho hép: * Ethylen glycol
« Diéu trji bénh cin * Methanol
nguyén * Salicylate
*B6 sung oxy
* BN tang CO, mau
nang thudng can dat Diéu tri toan chuyén hoa:
NKQ thé may « Diéu tri hiéu qua nhat 1a diéu tri bénh cin nguyén: vi du DKA
dung Insuline, toan méu lactic: phuc hdi twdi mau mo
« Sir dung Bicarbonate can than: 1 mEq/kg trong ca cap ciru
* Chay than nhan tao: cho ca suy thén, ting urea mau, tang kali
mau
* Ngo doc Methanol, Ethylen glycol: diéu tri dac hi¢u

METABOLIC ALKALOSIS (Kiém chuyén héa)
(pH > 7.44, bicarbonate mau > 26 mEg/L) (xem lwu d6 7.2)

Nhi&m kiém chuyén hoéa (Box 7.2) trong PICU phé bién nhét 1a do méat nwéc dan
dén cd dac HCO3 (kiém cb d&c), tang tai hap thu 6ng HCO; do thiéu hut clorua va mét
kali do d6 budc phai mat H" qua nwéc tiéu (vi du diéu tri furosemide). N6 ciing cé thé [a
két qua clia mét dich da day. Toan hé hap bu trir cd géng gidm pH xubng binh thuwdng.
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Lwu d6 7.2 Tiép can bénh nhan kiém mau

Kiém ho hép

!

Kiém mau

Kiém chuyén hoa

v

v

Nguyén nhan:

-Tang thong khi (co

bénh phdi): viém phoi,

phtl phdi, suy tim

-Tang thong khi (khong

bénh phoi)

* Kich thich trung khu
ho6 hap: nhdi mau hoic
u canh trung khu HH,

* Viém mang nao,
stroke, u ndo

-Tang thong khi thir

phat: dau, lo ldng, budn

biéu tri:

-Diéu tri bénh cin
nguyén

- Néu do yéu t6 tam 1y:
thudc an than, giam lo 4u
c6 thé hitu ich

Dap ung voi chloride:

-Cloride nuéc tiéu < 15

mEq/L

» Mat dich da day (non,
dan luu da day),

« Loi tiéu (loi tiéu quai,
thiazide)

« Mt thé tich

e Sau tang CO, mau

v

Piéu tri dap wng voi

saline:

-Kiém méau nhe (HCO; <

32 mEq/L) khong can

can thi¢p

-Hiéu qua nhét 1a tri

bénh can nguyén:

* Ngung hiut/dan luu
dich da day, bu Na' va
K" bi mat

« Ngung/giam liéu loi
tieu, bu thém K*

* Dung loi tiéu gitr K*

Khang v¢i chloride:

HA tang

* Budu/tang san thugng
than

* Bénh ly mach mau than

* Budu tang renin

* Hoi chung Liddle

HA binh thwong

* Hoi chung Gilterman

* Hoi chung Bartter

» Dung nhiéu base

J

Piéu tri khang saline:

« Bu6u thugng than: cat
budu

* Bénh ly mach mau than:
c6 thé sira chita

* Giam nhap Leucin

* Hoi chung Liddle: dung
Triamteren hay
Amiloride

* Hoi chung Bartter/
Gilterman: dung K*
ubng/loi tiéu giir K*

Sw gia tdng pCO; c6 thé dwoc duw doan bang phwong trinh sau:

PCO,thédra=0,9 x HCO3 + 9 + 22

M6t gia tri cia pCO, ngoai pham vi nay la d4u hiéu cia rdi loan hd hap chéng lén
ho&c bat thwdng vé acid-base bd sung.

Diéu tri

Viéc diéu tri nhiém kiém chuyén héa la & diéu chinh tinh trang thiéu kali va phuc
hdi thé tich dich khi thich hop. O nhitng bénh nhan bj nhiém kiém chuyén héa do nén
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hodc diéu trj loi tiéu, viéc diéu trj bang kali clorua dwa K* vé& binh thwdng ciing thuwéong
diéu chinh nhiém kiém luén (nhiém kiém dap &ng saline). Néu diéu tri saline khéng diéu
chinh dwoc, nébng dd mineralocorticoid cé thé cao nhw da thao luan & trén. St dung
spironolactone dwoc chi dinh. O bénh nhan hep ddng mach than, cé thé chi dinh liéu
phap ¢ ché men chuyén angiotensin (ACE) (captopril). Bénh nhan cé héi ching
Bartters dap wng véi cac chat e ché prostaglandin nhw Indomethacin (nhiém kiém
khéng dap wng voi saline).

HOP 7.2: Nguyén nhan ctia nhiém kiém chuyén hoa
Sinh ra kiém chuyén héa:

A. Mation H*
1. Tiéu hoa
a. Non mira
b. Dan lwu da day
c. Tiéu chay mét cloride bAm sinh
2. Than
a. Thubc loi tiéu (thiazide, furosemide, acid ethacrynic)
b. Hoat tinh mineralocorticoid qua muc
» NGai sinh (hyperaldosteronism, bénh Cushing, adrenogenital)
= Ngoai sinh (liéu phap steroid, cam thao, nhai thudc 1a)
c. Hoi chirng Bartter
= Sira codng thirc thiéu hut cloride cho tré so sinh
» Tang CO;, mau
B. Tang HCO;
1. Chéat kiém ngoai sinh (HCOj3, citrate, acetate, lactate)
C. Giam thé tich ngoai bao
1. Liéu phap loi tiéu man tinh
2. Xo nang (tré so sinh)

Duy tri nhiém kiém chuyén héa:

Suy than

Suy gidm thé tich ngoai bao
Tang mineralocorticoid

Mat kali

Mat Chloride

moow>

Ngoai ra, cé thé st dung cac chat (rc ché anhydrase carbonic (acetazolamide).
Déi v&i nhirtng trwdng hop ndng (e ché co tim gid dinh la do kiém chuyén héa nang),
0,1 axit hydrochloric c6 thé dwoc st dung tiém tinh mach (hiém khi dwoc yéu cau).
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RESPIRATORY ACIDOSIS (toan hd hap)

Nhiém toan hé hap dwoc dac trwng bdi d6 pH clia mau trong mau thap hon 7,35
va sy gia tdng nguyén phat & PaCO, (> 45 mm Hg) do théng khi phé nang khéng hiéu
qua. Cac nguyén nhan phd bién dwoc liét ké trong Hop 7.3.

Box 7.3: Nguyén nhan gay toan hé hap

Bénh phéi cap tinh va man tinh

Tac nghén dwdng hd hap cép tinh (croup, viém nap thanh quéan, dj vat
duwong thé)

Co that phé quan (hen suyén, viém tiéu phé quan)

Bénh phéi tdc nghén man tinh (xo nang, réi loan van déng phéi phé
quan)

Bénh phoi ké

Viém phéi

Phu phéi

Chuyén dodng phdi bj suy yéu

Tran dich mang phdi

Tran khi mang phdi.

Bat thwong 16ng nguc

Mang swdn di dong
Veo cét sbng
Tao xwong bat toan.

Réi loan than kinh co

Chén thwong hodc khdi u than nao hodc tly séng

Ho6i chirng Guillain Barre

Sét bai liét

Bénh nhwoc co

Loan dwéng co bap

Ngé doc

e ché hé than kinh trung wong

Thubc (ma tuy, thudc an than)

Hoi chirng Pickwickian (hdi chirng giam théng khi trung wong).

Mot sy gia tang cép tinh trong pCO, dwoc dém bang cach chuin do cac chét
dém nodi bao khong phai bicarbonate ma khéng can bu trir do than dang ké trong 12
dén 24 gid. Nong dé HCOs huyét thanh hiém khi tang Ién trén 32 mEq méi lit trong thoi
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gian d6. Néu HCO; huyét thanh Ién hon 32 mEq méi lit, mét nhiém toan hd hap hén
hop va nhiém kiém chuyén héa c6 kha nang xay ra. V&i toan hé hap man tinh (thdi gian
I&n hon 3 ngay) va bu trir do chuyén héa than, ndng d6 HCOs huyét thanh tang thém,
nhwng hiém khi vuot qua 45 mEq méi lit.

Diéu tri la cai thién théng khi bang cach diéu tri nguyén nhan chinh (Xem céac
chwong vé théng khi co hoc, théng khi khdng xam 14n, va mé& khi quan).

RESPIRATORY ALKALOSIS (kiém hé hap)

Gidm nguyén phat PaCO, va dd pH ctia mau ddng mach Ién hon 7.44 dan dén
nhiém kiém h6 hap. Nhiém kiém ho hap co 18 1a réi loan acid-base phd bién nhat &
nhirng bénh nhan bj bénh nang. Nguyén nhan la do sw tang théng khi tlr nhiéu nguén
khac nhau (Hop 7.4). Bénh nhan c6 thé thé nhanh trong giai doan cép tinh. Khi nhiém
kiém hod hap tré nén man tinh, tan sb thé c6 thé gan nhw binh thuwéng véi nhip thé sau
hon.

Box 7.4: Nguyén nhan gay tang thdng khi va nhiém kiém dwéng hd hap

e Swloau

e Rd&iloan hé than kinh trung wong (chan thwong, khéi u, tai bién mach
mau n&o, nhiém trung)

e S6t, nhiém trung huyét

e Do cao

e Viém phéi

e Thuyén téc phdi

e Suy tim sung huyét v&i thiéu oxy mau

e Théng khi co hoc

e Salicylat

e Suygan

e CuwoOng giap.

Sw sut gidm ban dau trong PaCO, dwoc chudn dd béi cac bo dém ndi bao.
Trong vong 1 dén 2 ngay, bu trir do than cho phép dé pH cla khi trong mau tré lai binh
thwdng. Bu trr chuyén hoéa thuc sy trd vé pH ngoai bao déi véi binh thuwdng & nguoi
cao tudi va mot sb ngudi bi nhiém kiém dudng hd hap kéo dai hon hai tudn. Tang san
xuét axit lactic md dwoc coi la cé kha nang quan trong trong qua trinh nay, nhung do
mirc ting lactate trong mau chi 1a 0,5-1,0 mEq méi lit, tdng khéng dang ké trong viéc
binh thwong hda pH.

Diéu tri bao gébm diéu tri nguy&n nhan chinh, diéu trj dau co ban hodc trang thai
lo Au.
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L&i khuyén thiét thue dé tiép can céac rdi loan Acid-Base

Céc cau hdi sau day phai duoc trd 1i trwdc khi mot trong nhirng quyét dinh dé
diéu tri cac rdi loan acid-base:

a. Day Ia r6i loan hd hap hay rbi loan chuyén héa?
b. Day la mét réi loan don gian hay hén hop?
c. Day la rbiloan cap tinh hay man tinh?

Cac cau tra loi nhw sau:

a. Rdi loan ho hép 1a thay ddi nguyén phat cta néng dé PCO,, trong khi rdi loan
chuyén héa la thay di nguyén phat ctia néng dd bicarbonate.

b. Suw x&o tron acid-base don gian dwoc xac dinh bdi mét thay dbi nguyén phat
trong mdt tham sé (PCO, hodc HCOs). Bd pH chi ra néu rdi loan la nhiém toan
nguyén phat hodc nhiém kiém nguyé&n phat. Mot rdi loan acid-base hén hop
dwoc dinh nghia la sy cung ton tai ctia nhiéu hon mét réi loan acid-base.

c. Mét rdi loan cép tinh xay ra trong vai phat dén vai gio, nhwng mét qué trinh man
tinh kéo dai tir vai ngay dén vai tudn hoac lau hon.

M6t rdi loan hé hap chinh nén dwoc xem xét néu pH va pCO, thay ddi theo
hwéng nguoc lai. Méi quan hé gitra d6 Ion thay ddi trong pCO- lién quan kém véi sw
thay dbi d& pH cho thay sy hién dién cuda rdi loan chuyén héa ddng thdi, hodc mot dap
(ng bu trir khéng day du.

D6 pH thay dbi 0,008 don vi cho mdi 1 mm Hg thay di pCO; trong nhiém toan
céap tinh khéng bu. pH thay dbi chi 0,003 don vi cho méi 1 mm Hg thay déi pCO- trong
s hién dién cta toan man tinh da bu trcr.

Trong sw hién dién ctia nhiém toan hé hap dwoc bu trir mét phan, pH thay déi t
0,003 dén 0,008 cho méi thay di 1 mm Hg trong pCO, (Bang 7.1).

B4t ké nhiém toan hd hap la khéng bu trlr hodc bu trir mot phan, néu do pH thap
hon binh thwdng va pCO, dwoc nang I1&n, rdi loan chinh 1a nhiém toan hé hap.

Trong qué trinh nhiém kiém hé hap cép tinh khéng bu trir, pH huyét thanh tang
0,008 don vi cho méi 1 mm Hg gidm pCO,. Tuy nhién, trong qué trinh kiém hé hap man
tinh dwoc bu triv, pH huyét thanh chi tdng 0,002 don vi cho méi 1 mm Hg gidm pCO,
(Bang 7.2).

MIXED ACID-BASE DISORDERS (réi loan acid-base hén hop)

M6t réi loan acid-base hén hop dwoc dinh nghia 1a sy cung tdn tai cla nhiéu
hon mot rdi loan acid-base.
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Bang 7.1 Phan tich toan hd hap

Thay d6i pH Thay d6i pCO, Chan doan

(dwéi mire binh thwong) (trén mirc binh thwong)

trén 0,008 1 mmHg Két hop v&i toan chuyén hoa
0,003 — 0,008 1 mmHg Toan hd hép bu trlr mét phan
dwdi 0,003 1 mmHg Két hop kiém chuyén hoa

Bang 7.2 Phan tich kiém hé hap

Thay d6i pH Thay d6i pCO; Chan doan

(trén mre binh thwéng) (dwéi mire binh thwong)

trén 0,008 1 mmHg Két hop véi kiém chuyén hoa
0,002 — 0,008 1 mmHg Kiém hé hap bu trir mot phan
dwdi 0,002 1 mmHg Két hop toan chuyén héa

Nhiém toan hé hap va chuyén héa hén hop

Néng do bicarbonat trong huyét twong thap va gia tri pCO, cao. B&i vi cung tdn
tai ctia hai réi loan toan, gia tri pH gidm dang ké. Cac vi du phd bién clGia nhiém toan ho
h&p va chuyén héa hén hop l1a ngirng tim phdi, hdi chirng suy hé hap & ngudi I6n va
sbc nhiém tring, hen suyén va nhiém toan lactic do tang céng thé:.

Nhiém kiém hoé hap va chuyén héa hén hop

M6t nhiém kiém hoé hap va chuyén héa hdn hop dwoc dinh nghia khi bicarbonate
huyét twong cao va pCO, thap. Nhirng réi loan acid-base c6 thé cé6 mat & tré em bj
nhi&ém kiém hoé hap két hop véi suy tim sung huyét va diéu tri loi tiéu.

Nhiém kiém chuyé&n héa va nhiém toan hé hap hén hop

Nhikng réi loan nay cho thay bicarbonate huyét twong cao va pCO, qua cao (trén
co ché bu binh thwong). Nhivng réi loan acid-base nay thwong thdy & nhirtng bénh
nhan bi loan san phé quan phdi va diéu tri lgi tiéu. Twong tw nhw vay, bénh nhan bj suy
hé hap man tinh va dan lwu dich da day qua mic qua éng théng mii — da day, cé thé
xuét hién véi nhiing rdi loan nay.
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Nhiém toan chuyén héa va nhiém kiém hé hép

Chéan doan nhiém toan chuyén héa va nhiém kiém hé hap hdn hop c6 thé dwoc
thwe hién khi ca bicarbonat va pCO, huyét twong déu thap (trén mic bu trir binh
thwéng) va do pH la binh thwdng hodc gan binh thwong.

Réi loan acid-base nay cé thé lien quan dén nhiém toan chuyén héa dwoc diéu
chinh nhanh choéng, ngd ddc salicylate va trong hi chirng gan — than.

Diéu tri

Diéu tri phai dwoc huéng dan dé diéu chinh cac yéu t6 thic day, va, mbi sw xdo
tron axit-base can diéu tri cu thé. Vi du, trong mot dra tré bi mat nwéc véi toan chuyén
héa va toan hé hép, liéu phap phai bao gém héi strc dich truyén va bicarbonate dé diéu
tri nhiém toan chuyén hoéa va hé tro théng khi dé diéu chinh nhiém toan hé hép.
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