ROI LOAN THANG BANG KIEM TOAN
Bs Pham Thi Phwong Thdo
Khoa Hoi swc chong doc
DPAI CUONG
1.1. Dinh nghia :
Nong d6 H' trong dich ngoai bao binh thudng 1a 40 nmol/L (pH=7.4). Réi loan
thing bang khi ¢6 sy thay d6i ndong d6 H" va HCO; trong mau. Thing bang ndi
moi vé acid-bazo 1 diéu kién can thiét cho hoat dong binh thudng cua té bao,
duoc duy tri nho ba thanh phan :
(1) Kha nang dém cua dich ngoai bao (HCO; ) va dich ndi bao (protein va cac
phosphat v6 co va hitu co) .

(2) Hoat dong théng khi phé nang lam thay d6i pCO,
(3) Sy diéu hoa bai tiét H' va tai hap thu HCO; cua than
Gid tri cud 1 két qua khi mau dong mach binh thuong :

pH =740+0.03 pCO,=40+5mmHg HCO;=24+4 mEq/L
Su lién h¢ giud cac thong s6 nay duogc xac dinh bo1 phuong trinh Henderson-
Hasselbach:
) pH=6.1 +log (HCO3/0.03 x CO,)
1.2. Mot so thuat ngir chi roi loan thang bang kiém toan:
Réi loan Thay doi Dap ung bu truw Bu trir du Kkién
tién phat
Toan chuyén ¥ pCO; tir 1.0-1.3 mmHg cho méi 1 | pCO,=1.5[HCO;]+8 +2
hod V [HCO;7] | mEg/L ¥ [HCO5']
pCO, bang 2 sb cudi cua pH x 100
Kiém chuyén AHCOL] ANpCO, 0.6-0.7 mmHg cho mdi 1 |pCO,=0.7[HCO;]+21+ 2
hod mEqg/L NMHCO;5]
Toan hé hip
Cip AMNHCO;] 1.0 mEq/L cho mdi 10 | pH=0.008 (pCO, - 40)
MCO, | mmHg M pCO,
Man ANHCO57] 3.0-3.5 mEq/L cho mdi 10 | pH=0.003 (pCO; - 40)
mmHg P pCO,
Kiém hé hip
Cip ¥ [HCO;] 2.0 mEg/L cho mdi 10 | pH=0.008 (40 - pCO,)
v pCO, | mmHg ¥ pCO,
Man V' [HCO;] 4.0-5.0 mEq/L cho mdi 10 | pH=0.003 (40- pCO,)
mmHg  pCO,




Toan chuyén hod :

La hau qua giam néng d6 HCO5 ban dau trong mau do mat HCO;™ hoic tich tu
cac acid, co thé bu trir bang cach ting thong khi dé 1am giam pCO, .

Kiém chuyén hod
Puogc dac trung bdi tang néng d6 HCO; ban dau trong mau do méat H™ hodc do
&t HCO5™, co thé bu trir bang cach giam thong khi phé nang dé 1am tang pCO,

Toan hé hép
La sy tang pCO, ban dau do giam théng khi phé nang. Than dép Gmg bu trir bang
cach tang bai tiét H' (3-5 ngdy) va gay ra ting HCO;” trong méu.

Kiém hé hap:
Gia tang thong khi lam giam pCO, trong mau . V& sau than dap Gmg bu trir bang
cach giam bai tiét NH," dé 1am giam HCO; trong mau.

II. SO PO CHAN POAN ROI LOAN THANG BANG KIEM TOAN

pH binh thwong (7.35-7.45)

v

paCO2>45 mmHg paCO2 <35 mmHg paCO2 =35-45 mmHg
HCO3->24 mEq/L HCO3- <24 mEq/L HCO3- =22-26 mEq/L
v v
Toan hé hdp hay kiém -Kiém hé hap hay toan -Binh thwong (khi AG binh
chuyén hod da duoc bu tri. chuyén hoa da dugc bu thuong) )
-Toan ho hap nguyén phat+ trl‘I.‘ ) -Co thé kiem chuyen hoa
kiém chuyén hod nguyén -Kiém hé hap nguyén nguyén phat kém foan
phét phat + toan chuyén hoa chuyén hoa nguyén phat (AG
nguyén phat tang)




pH<7.35

/\

paCO,<35 mmHg
hay pa CO, binh thuong (35-45mmHg)

vy
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Toan chuyén hoa nguyén phat

l

paCO,>45 mmHg

\ 4

Toan ho hip nguyén phat

l

Tinh paCOz wée tinh =1.5 HCO3 + (8:|:2)

Tinh ApH / (paCO; - 40)=X

/.

paCO2 use tinh

A 4

pa CO; ysc tinh

Toan ho hip di kém

Kiém ho hép di kém

*X =0.008: toan ho hap cip
*X =0.003-0.008 :toan ho hip
bu trir mot phan
*X=0.003:toan ho hap man
(bu trir hoan toan)
*X>0.008: toan chuyén hoa di kém
#X<0.003 :kiém chuyén héa di kém

pH >7.45

paCO,>45 mmHg

(35-45mmHg)

hay paCO; binh thuong

A 4

Kiém chuyén hoa nguyén phat

A 4

Tinh paCOz wée tinh =0.7 HCO3 + (21:|:2)

v

v

Néu paCOz do duge™
pa COZ udce tinh

Néu paCOz do duge<
pa CO2 udGe tinh

A 4

|

Toan ho hip di kém

Kiém ho hap di kém

/\

paCO,<45 mmHg

.

Kiém ho hip nguyén phat

.

Tinh ApH / (40-paCO; )=Y

l

*Y=0.008 : kiém ho hap cép
*Y=0.008-0.017 :kiém hé hap

bu trir mot phan

*Y=0.017 :kiém ho hip man
*Y<0.003 : toan chuyén hoa di kém
*Y>0.008 : kiém chuyén hoa di kém




II1. CHAN POAN VA PIEU TRI ROI LOAN THANG BANG KIEM TOAN

A. TOAN CHUYEN HOA: Trong co thé, tong Cation bang tong Anion

Na+ + UC= (HCOs- + Cl-) +UA
AG = UA- UC = Na+ - (HCO;- + CI-)
AG :12 £+ 2 mEqg/L
A.1: Toan chuyén héa cé anion gap ting (do ting H")
H+A- + HCOs- < H,CO; + A-

B 7inh HCOj;- hi¢u chinh = HCO3- do dwgc + (AG-12)

>24 + 2 : goi ¥ tinh trang kiém chuyén héa phéi hop

< 24 £ 2 :Toan CH c6 taing AG kém toan CH c6 AG binh thuong (vd ting AG

trong nhiém toan ceton va AG binh thuong trong tiéu chay)

Nguyén nhén:

% Nhiém toan ketones : gip trong nhitng bénh 1y tiéu duong phu thudc insulin, trc
ché sy phong thich insulin, ha duong huyét hay bénh 1y vé gan.

% Nhiém toan ketones do rwou: nén 6i, suy dinh dudng va giam thé tich dich
ngoai bao.

% Nhiém toan acid lactic : do giam tuéi mau mo hodc giam oxy mau nhu ngung
tim ngung thé, shock, phul phoi, ngd doc CO, dong kinh con 16n, hoat dong thé
luc trong diéu kién thiéu dudng khi, suyén ning, bénh 1y 4c tinh, tiéu duong,
mot sb tinh trang ngd doc (salicylate, cyanide, ethanol), mot s6 thudc nhu tc
ché men sao chép nguogc nucleoside hay metformin.

% Suy thdn : toan chuyén hod xay ra khi GFR giam <20-30 ml/phut, c6 su gia
tang cac sulfat, phosphat, anion hitu co va mot phan do giam bai tiét NH,".

* Ngg doc voi methanol va ethylene glycol .

A.2 :Toan chuyen hoa voi khoing trong anion binh thwong (giam HCO3

dwoc bu trir bing ting Cl-)

AG = UA- UC = Na+ - (HCO;- + Cl-)
< Do mit bicarbonat
>Tai than : Mat HCOy ~qua duong than hodc toan hoa o ong thén gan do su
suy giam tai hap thu HCO5 & ong than gan va sy sinh NH," toan hoa dng than gan
c6 thé xay ra don doc hoac két hop v6i nhiing khiém khuyet van chuyen ¢ Ong
than khac (hoi chimg Fanconi) biéu hién : tiéu dudng, tiéu aminoacid, giam acid
uric mau, gidm phosphat mau.

Nguyén nhdn : Bénh 1y di truyén (nhu cystinosis, bénh Wilson), do doc t6 (kim
loai ning, Tetracyclin qua han), da u tuy, bénh Iy tu mién. Bénh ly vé xuong :
osteopenia, nhuyén xuong thuong két hop véi toan hoa dng than gan.

Chén dodn dua vao NaHCOj; chich TM va chtirng minh dugc ¢ tinh trang tiéu
HCO5™ khi nong do HCO5™ trong mau gan vé binh thuong : pH niéu>7, phan sut
bai tiét HCO; >15%. Ty suét nay duoc tinh theo cong thirc sau :

Phén suit bai tiét HCO; = [HCO5 |niéu x [cre] mau /[HCO;| mau x [cre] niéu

Piéu tri : Diéu chinh bénh 1y co ban va dung mdt lugng lon chét kiém tir 10-15
mEq/kg/ngay. Mubi citrat c6 thé it giy tac dung phu hon HCO5". Thudc loi ticu
Thiazide c6 thé duoc dung dé ting tai hip thu HCO5 & dng than gan bang cach
lam giam nhe thé tich dich ngoai bao.



>Ngoai thin : tiéu chay, din luu mat, do rudt, do tuy, ndi niéu quan vao
rudt gia. ..

% Tang hdp thu acid (kém chlor) nhu uéng HCI, NH,CI, Lysine, Arginin...

% Gidm bai tiét NH,;" hodc toan hod éng thin xa: thuong di kém véi nhitng bénh
1y va 1a hau qua do gidm NHj; trong mo k€ cud vung tuy than (pH ni¢u M<5.3)
hodc giam bai tiét H' & 6ng than xa (pH niéu>5.8).
>Nong d6 NH; thap ¢ ving tuy than (pH niéu <5.3) c¢6 thé do giam sinh NH;
(thuong kem suy than hoac tang K+ mau) hodc do nhiéu bénh 1y 6ng thin mod
k& nhu bénh 1y ty mlen tang gamma globulin mau, sdi than..
>Giam bai tiét H' ¢ 6ng luon xa (pH niéu>5.8) ¢o thé do benh ly tw mién hay
bénh Iy ¢ ving moé k& tay than, giam Adosterone hoic dé khang
mineralocorticoids hay do do nguoc H' do ting tinh thAm cua mang.
>Bleu tri toan hod ong thdan xa : phai diéu chinh bénh can ban. biéu chmh bao
gém bdi hoan HCO; (1-2 mEq/kg/ngay) duoi dang NaHCO; hay mudi Na-
citrate. Diéu trj ting kali mau bang cach giam Kali trong khiu phan in (40-60
mEq/ngay) va co thé dung loi tiéu quai. Dung Kayexalate 1au dai cO thé can
thiét. Viéc sir dung mineralocorticoid (fludrocortisone 100-200 pg udng mdi
ngay) ¢ nhiing bénh nhan suy thugng than tién phat.

A.3 : Piéu tri bing NaHCO;
-Chi thich hop véi toan chuyén hoa véi anion gap binh thuong dé pH tdi thiéu
dat 7.2 lam gidm nguy co loan nhip tim va tang co bop co tim, [HCO;] phai
nang 1én >5 mEq/L néu pCO, <20 mmHg. Cong thirc bu NaHCOs
[HCO;] thiéu = 0.5 x Trong lwgng co thé x (24- [HCO;)

Truyén TM nhanh NaHCOjs chi dung trong nhiing truong hop toan méu ning,
cht y dén cac phan tng phu nhu phii phéi cp, giam kali mau, giam calci mau.
-Trong nhiém toan ceton acid, chi dinh truyén khi :

@ Kém sbc va hon mé

# Toan nang pH<7.1

& HCO3 <5 mEqg/L

@ C6 r6i loan tuan hoan hay ho hip

B. KIEM CHUYEN HOA : Tiang HCO; tién phéat do ting HCO5 (mét H+)
hozc do giam thé tich dich ngoai bao. Dé duy tri dién tich, ting HCO5 phai di
kém v&i mat Chlor hodc ting Natri.

Nguyén nhan :

1. Mt Cl- 13 hau qué ctia non 6i (do dit tube Levine, villous adenoma) hay tiéu
chay mat CI hay sur dung loi tiéu. Hau qua 1a dan dén giam thé tich dich ngoai
bao va mat Kali, toan hoa dich ndi bao, tang tiét NH," (tao ra HCO3™ moi)

2. Dung céc ion khong héap thu (Penicillin hay Carbenicillin), tinh trang sau ting
than khi, hoi ching Bartter, mat Mg®" ciing gy kiém chuyén ho4 di kém véi
giam thé tich dich ngoai bao.

3. Sir dung NaHCO; ngoai sinh, chuyén hod céc anion hitu co (citrate, acetate,
lactate, anion ketoacid...) hodc hoi ching sud kiém (milk-alkali)



4. Giam bai tiét HCO; ¢ than xudt hién khi c6 hién twong giam d6 loc cau than,
tang tai hap thu HCO;™ ¢ 6ng than (do giam thé tich tuan hoan, giam kali mau
va cuong Aldosteron).

5. Kiém chuyén hoa c6 thé di kém giam kali mau do ting minerocorticoids tién
phat hoic cudng Aldosteron thir phat (hep dong mach than, ting huyét ap ac
tinh, budu tiét renin)

Chin doan:

»Dua vao bénh su, chi ¥ dén thoi quen an udng (6i mua) va dung thude (loi
tiéu).

»Kham thyc thé can danh gia huyet ap va thé tich dich ngoai bao. Hai nguyén
nhan thuong gap cua kiém chuyén hoa 1a 6i mua va dung loi tiéu, thuong két
hop voi giam thé tich dich ngoai bao. Nguoc lai, ting renin tién phat co thé tich
dich ngoai bao tang hoac binh thuong.

Can lam sang : Ion d6 niéu dugc sir dung dé phan loai nguyén nhan kiém
chuyén hoa khi bénh sir khong rd rang.

-Néng d6 CI” niéu thdp (<20 mmol/L) va giam thé tich dich ngoai bao goi y
do 6i mira hay dung loi tiéu.

-Nhimng truong hop 6i mua méi xay ra thuong di kém voi nude tiéu kiém
(pH>7), ting chénh léch ndng do kali qua ong than (TTKG) va nong do Na
nié¢u >20 mEq/L.

-Néng d6 Na ' niéu va CI” niéu déu >20 mmol/L sau khi méi dung loi tiéu.

-Néu khong c6 giam thé tich dich ngoai bao, ¢ ting huyét ap, ndng do Na*
va CI" >20mmol/L, TTKG cao 1a ddu hiéu go1 y tang mineralocorticoids.

Piéu tri :

>Diéu tri cac bénh 1y can ban va bdi hoan luong NaCl va KCI thiéu. Néu giam
thé tich dich ngoai bao nén dung dung dich NaCl dang trrong. Mudi KCI dung
dé diéu chinh tinh trang thiéu kali va toan hoa trong té bao.

»>Kiém chuyén hoa do mot s6 nguyén nhan co thé khang véi diéu tri NaCl nhu
phu, suy thin, ting minerocorticoids, giam trim trong Kali hay Magié. Nhimg
bénh 1y nay thuong két hop véi thé tich dich ngoai bao binh thudng hodc ting,
vi thé str dung NaCl c6 thé nguy hiém ma khong hiéu qua.

>Cuodng aldosteron c6 thé dung loi tiéu tiét kiém Kali (Amiloride hay
Spironolactone) kém v&i bdi hoan Kali va Magié bi thiéu hut. Acetazolamide
lam ting thai bicarbonat trong nude tiéu nhung ciing 1am mét Kali ¢ than. Kiém
chuyén hoa c6 suy than kém theo c6 thé chay than nhan tao. Kiém méu ning
(pH>7.7) véi thé tich dich ngoai bao ting hay kém suy than, hay ca hai, c6 thé
xtr tri vai HCI dang truong (150mmol/L) qua tinh mach trung tam.

C. TOAN HO HAP

Chan do4n:

Toan hé hap 1 khi c6 giam pH va ting pCO, trén két qua khi mau. Tang CO, 1a
hau qua cua sy giam thong khi phé nang, do mot hay nhiéu nguyén nhan sau:
»>Uc ché trung tdm ho hép (do thudc, ngung thd luc ngi, béo phi, bénh 1y than
kinh trung vong)



»>Bénh 1y than kinh co (nhugc co trdm trong, hdi ching Guillian Barre, giam
Kali mau, bénh ly co)

>Tiac nghén dudng ho hap trén

»>Bénh 1y cua phoi (bénh phdi tic nghén man tinh, phi phoi, khi phé thing,
viém phoi)

»Giam thong khi co hoc

Phai x4c dinh su thay d6i ndng do H+ c6 thich hop véi pCO, khong dé phan biét
bénh 1y h6 hap cap hay man. M6i mmHg ting thém khi pCO,>40 mmHg twong
g v6i sy giam pH 0.008 (cdp) va 0.003 (man). Pap tng cua than chi xay ra
sau vai ngay tao nén sy tang bai tiét acid va tang nong do6 HCO5 trong mau.
Piéu tri :

Diéu chinh tir nguyén nhan va cai thién théng khi. Str dung NaHCOj5 ¢6 thé lam
kich phat tinh trang phu phdi, ting than va dan dén kiém chuyén hoa. Tuy nhién,
mot s& bénh nhan hen 4c tinh thd mdy c6 toan méau ning (pH<7.15) co thé sir
dung liéu nhé NaHCOs 44-88 mEq/L. Dic biét 12 ndng d6 HCO; trong mau cao
cho phép kiém soat nong dd H' voi muic cao dé giam thong khi phit va giam ap
lrc dinh dudng thé, do d6 1am giam chin thuong do khi ap.

D. KIEM HO HAP

Chan do4n:

Kiém hé hép la hau qua cua sy loai bo CO, qua mirc ma n6 dugc tao ra. Chan
doan dua vao tang pH va giam pCO, trén khi mau dong mach. Nguyén nhan
gom:

»Giam oxy mau (bénh 1y phdi, thiéu mau, suy tim, ving cao)

>Kich thich trung tdm ho hip (bénh 1y than kinh trung wong, suy gan, nhiém
trung gram am, thudc : salicylate, progesteron, theophyllin, catecholamine), c6
thai, tdm ly

>Bénh phdi (viém phdi, phu phdi, thuyén tic phdi, xo hoa mo k)

»Tang thong khi co hoc.

Phai danh gia dap ung bu trir cta than, néu khong thich hop co thé c6 rdi loan
acid-bazo hon hop.

Piéu trj :

Tap trung diéu tri theo bénh nguyén nhan. O bénh nhan nam ICU, c6 thé can
phai thay dbi phuong thirc thong khi. Vi kiém ho hap co thé din dén ha
phospho, kali mau, gay nhip nhanh va roi loan hé thng than kinh trung wong
nén viéc diéu tri cin nhanh chong.

TAI LIEU THAM KHAO
1. PGS Lé Minh Dai (2004) - “R6i loan can bang kiém toan”-Bdi giang héi sirc

cdp cieu, bo mon gay mé héi sirc cdp citu- Trung tam dao tao va boi dwéng can
bé y té TPHCM , tr 11-16.



Minoru Akiyama M.D, BS Truong Van Viét-JICA-CRH technical cooperation
project (1999) - “Réi loan thang bang kiém toan”- Cam nang diéu tri Hoi sirc
cdp ciru Jica, tr 170-176.

Gopa B.Green, Ian S.Harris, Grace A.Lin, Kyle C.Moylan- Washington
University School of Medicine (2004)—“Acid Base Disturbances”-The
Washington Mannual of Medical Therapeutics 31%, pp65-71.

Paul L.Marino —Waverly company (1990)- “Acid Base Interpretation”-The ICU
book 2™, pp 581-591.

Tintinalli, Kelen, Stapczynski, McGraw Hill (2000) - “Acid Base Disorder”-
Emergency Medicine , pp 128-129.



