Thang bi‘ing Acid-Base

Chuyén
hoa(base)




NGI dung

p Cong thuc H-H

p Dién giai

p Thu thdp mau & sai sb trudc phan tich
p Nhiém toan hd hap

p Nhiém kiém hoé hap

p Nhiém toan chuyén hda

p Nhiém kiém chuyén héa

p Cac rbi loan phuc tap




Cong thirc Henderson
Hasselbalch

pH = 6.1 + log,, [HCO,]
pCO, x 0.23




Sw twong quan gitrta pH va H”

pH [H]

PH = -log;q [H+]

pH6.0 [H+]= 1000 nmol/L
pH7.0 [H+]= 100 nmol/L
pH7.35 [H+]= 45 nmol/L
pH7.45 [H+]= 35 nmol/L
pH8.0 [H+]= 10 nmol/L
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Cac hé thong dém chinh

Buffer Equation RBC [Conc] % Total
Hb 0+ Hb —> HEHD 40 | 53 mmol/L

HCO3 | o 10 —> mcos — 1w + meo, | 1| 25 mmol/L 60
PO4 HPO. —> H' + HPOA 0.3 |1.0mmol/L| Low

Protein i 4 P —> HPpr 8 |7.7mmol/L| Low
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RBC = kha nang dém tucng doi




Piéu gi xay ra khi cé ting ganh
nang acid ?

CO, <Phi e——
Ganh nang

Acid
H-i-
. A Cac h¢ va tang chinh tham gia
o Than vao diéu hoa thang bang
HCO; Acid / Base.
Bu trur o Phéi

. Puong tiéu hoa
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Dién giai




pH p [HCO;]

Thing bing kiém-toan

PCO,
Toan  Kiém héa
hoa
HO hap, thanh phan acid Chuyén hoa, thanh phan kidm
PCO, HCO,

N N
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Nghet tho

Viém phoi
phé quan

COAD
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Chuyén hoa

Bai tiét H * N
glam H
1

Gia tang san

, E
xuat hoac an ‘ M

nhiéu H +

Mat HCO;- ‘
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GIOI HAN BU DAP

p Nhiing r6i loan nguyén phap dudc diéu chinh bang
bu dap st dung thanh phan binh thudng

p Bu dap than cho bat thudng pCO, :
n HCO5 cé thé xubng téi 10 néu pCO, thap
n HCO;™ ¢ thé Ién t&i 45 néu pCO, cao
n BuU dap toi da trong 2-4 ngay

p BU dap ho hap cho bat thudng HCO; :
n pCO, c6 thé xudng 10 néu HCO; thap
n pCO, c6 thé Ién tdi 60 néu HCO;™ cao
n BU dap toi da trong 12-24 gio
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Nhiém toan Nhiém kiém

Thanh phan nao quyét dinh sw thay dbi?

? 1 pCO2o0r | HCO3 ? 1 HCO3 or | pCO2
Nhiém toan | Phéi hop | Nhi&m toa Nhi&m ki&énPhdi hop | Nhiém kiém

ho hép chuyén ho chuyén hga ho hap

RUTTOUO OTCaOVvCo




Ca nghién ctru 1: Binh thwong

pH 7.40 (7.35-7.45)

pCoO, 40 (35 -45) mmHg
PO, 90 (75 -100) mmHg
HCO; 25 (21 - 30) mmol/L
Lactate 1.0 (0.2-1.8) mmol/L
Ketones Neg

Glucose 5.0 (3.6-7.7) mmol/L
Creatinine 0.09 (0.07 -0.11) mmol/L
Urea 5.0 (2.5-8.3) mmol/L
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Thu thip mau & sai so
trwwo'c phan tich




Trwoc phan tich !

p Van chuyén vdi da

p Phan tich ngay (<15
phut)

p Tranh bot khi

p Két qua sai do:
n Phan tich tré
n Dung cu 18y mau
n Khdéng khi trong bam
tiém
n Bot khi trén dién cuc

S
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CLSI blood gas and pH analysis and related measurements Approved guidelines (C46-A2) 2009.




Ca nghién ctru 2: Ong 1ay miu

p Bé trai 16 thang tuoi
p San soc tich cuc
p Két qua trudc nghi ngd - ??sai sO labo

p Thu thap khi mau
n Hai mau I8y tir dudng ddéng mach
n 1. Ong mao dan

n 2. Khi mau trong bédm tiém co6 dung dich
Heparin.
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Ca nghién ctru 2: Ong lay miu

Ong mao dan |Bom tiém - |Bdm tiém -
- May 1 May 1 May 2
pH (7.35-7.45) |7.49 7.41 7.41
pCO2 (35-45) |29 24 22.8
pO2 (80-100) |97 97 104.5
HCO3- 22.1 15.2 14.0
hct 36 21
Ica++ 0.79 <0.10
Na+ 135 137
K+ 2.6 1.3
lactate 1.6 1.0

Ronda Greaves
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Nhiém toan hé hap

pBénh phdi

o) Nhu’ xd hoa,phu,u ,viém phé quan,hen phé
quan nang,thuyén tac ph0|

pCo hoc

o) Nhu bénh cg, chan thuong,tran dich mang
phoi,tran khi mang ph0|

pThan kinh
P Nhu suy nhugc hé than kinh trung uacng
(do thubc)bénh than kinh trung uang.
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Nhiém toan hé hap

Nhiém Nhiém kiém

Gia tang CO2

Ronda Greaves

toan
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Nhiém toan hé hap

Nhiém Nhiém kiém
toan

Gtatang-
HCO3 dé bu
trov
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1° Nhiém toan hé hip dwgc bu trir 2° Nhiém kiém chuyén héa

Nhiém Nhiém kiém

toan
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Ca nghlen ctru 3:

Nam 59 tu0i tran khi mang ph()l

e+
PCO,
PO,

HCO,

Ronda Greaves

/.36
43
63
52
35

nmol/L
mm Hg
mm Hg

mmol/L

(7.35-7.45)
(35-45)
(35-45)
(80.110)
(23-33)
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Ca nghién ctru 4: Bénh kho tho O tre
sO sinh (Twin 1)

Ngay3 |Ngay 3 [Ngay 4 |[Ngay 4 RR
0500 [1345 |0220 0800
pH /.36 7.29 7.25 7.21 /7.32-7.46
pCO, |36 49 54 64 31-42 mmHg
pO, |38 45 50 44 55-105 mmHg
ABIC |20 23 23 25 20-26mmol/L
BE -5 -4 -5 o -5-+5mmol/L
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C¢ bu trir hay khong?
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Nhiém kiém hé hap
pThiéu oxy

Do oxy phan tan kém hon CO2 gqua
Ml | |

pCO2
pTang thong khi
p  Nhu khi lo au/dau,kich thich hé

than kinh trung uong(nhu salicylate
OD).
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Nhiém kiém hé hap

Nhiém Nhiém kiém

Giam CO2
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toan
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Nhiém kiém hé hap

Nhiém Nhiém kiém

Ronda Greaves

toan

)
N

Decrease in
HCO3 to
compensate
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1° Nhiém kiém hé hap dwec bu trir bing 2° Nhiém toan chuyén
hoa

Nhiém Nhiém kiém
toan
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Ca nghién ctru 5: Bé 2 tudi la hét khi
tiém vao dong mach

pH 7.47 (7.35-7.45)

pCO, 30 (35 -45) mmHg
pO, 99 (75 - 100) mmHg
HCO, 28 (21 -30) mmol/L
Lactate 1.0 (0.2 - 1.8) mmol/L
Ketones Neg

Glucose 5.0 (3.6 -7.7) mmol/L
Creatinine 0.04 (0.03 - 0.06) mmol/L
Urea 5.0 (2.5-8.3) mmol/L




Nhiém toan chuyén hoa

pGia tang toc do san xuat H+

p Nhu trong chuyén toan vdi ceton, nhiém toan vdi acid lactic do
thi€u oxy

pGiam bai tiét H+ i
p Nhu trong suy than,nhiém toan 6ng lugn than
pMat bicarbonate )
n  Nhu trong tiéu chay,dudng do tuy tan,nhiém toan 6ng lugn than.

Ghi chu :O tré so sinh thuong co
nhlem toan hd hap phbihop voi
chuyén hoa 29



Nhi€m toan chuy€n hoa

Nhiém Nhiém kiém
toan

Giam HCO3

A
(= (=
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Nhi€m toan chuy€n hoa

Nhiém

toan

Decrease in
pCO2 to
compensate

A
N
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Nhiém kiém

A
N
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1° Nhiém toan chuyén hoa dwgc bu trir bing 2° Nhiém
kiém hé hap

Nhiém Nhiém kiém

toan
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Ca nghién ctru 6: Nit 45 tudi suy than

man
pH 7.28 (7.35-7.45)
H+ 52 nmol/L (35-45)
PCO, 26 mm Hg (35-45)
PO, 100 mm Hg (80-110)
HCO; 12 mmol/L (23-33)
Huyét Sodium 143 mmol/L (137-145)
tuong
Potassium 5.7 mmol/L (3.1-4.2)
Chloride 106 mmol/L (98-106)
Urea 75.0 mmol/L (3.0-8.0)




Ca 7: Bé 4 tu0i bi ti€u chay va mat

nwo'c
Huyét Na 145 mmol/L (132-144)
tucong
K 1.9 mmol/L (3.2-4.8)
Cl 110 mmol/L  (98-108)
HCO3 14 mmol/L  (23-33)
Urea 3.2 mmol/L  (3.0-8.0)
Creat 0.07 mmol/L (0.06-0.12)
Nudc ti€u Na <10 mmol/L
K 6 mmol/L
Cl <5 mmol/L

Dich tiéu chay chira mot lwong bicarbonate va potassium (nhiém toan
chuyén hoéa) gia tang mat ca ngoai than vaéi than gilr lai Na va Cl
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Ca nghién ctru 8: DKA

pH

pCO,

PO,

HCO;
Sodium
Potassium
Chloride
Urea
Creatinine
Lactate
Ketones
Glucose

Ronda Greaves

7.04
7/
125
2
141
4.2
106
10.9
0.09
1.0
POS
25.0

(7.35 - 7.45)
(35 - 45)
(80 - 100)
(21 - 28)
(135-145)
(3.5-5.0)
(98-110)
(2.0 - 8.3)
(0.07 - 0.11)
(0.2-1.8)

(3.6 - 7.7)

mmHg
mmHg

MmMmo
MmMmo
MmMmo
MmMmo
MmMmo
MmMmo
MmMmo

/L
/L
/L
/L
/L
/L
/L

mmol/L
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Thanh té bao

Khucch tan thu dong
A

Insulin
Na'K"ATPase

Na®

Adrenalin
K-l—

H* K+

Nhiém toan
Aldosterone

Ronda G « X o A 36
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Khoang trong Anion

Anion Gap =Na + K - Cl - HCO3-
37=(141+4.2) — (106 +2)

Ronda Greaves

p AG la mot do ludng su

p

doi dao tuong doi cua cac
anion khong do dugc
DUng dé danh gid bénh
nhan bi toan hoa chuyén
hoa

Két qua phai la 12 - 20
mmol/L cho cac anion
khong do dudc
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Nhiém kiém chuyén
hoa

eMat H+

eNhu 0i,thi€u potassium, cudng
aldosteron, cho du chat kiém.
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Nhiém kiém chuyén héa

Nhiém Nhiém kiém

toan

Gia tang HCO3
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Nhiém kiém chuyén hoa

Nhiém Nhiém kiém
toan

Gia tang CO2
dé bu triv
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Nhiém kiém chuyén héa dwoc bu trir bang 2° nhiém toan hé hap

Nhiém Nhiém kiém

toan

Ronda Greaves
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Ca nghién ctru 9: Bé 6 tudn tudi vio khoa

san sOc dac bi€t vi thi€u nwdc va 6i vot

Bandau|+1d |+2d +3d |RR
Na 133 132 139 138 135-145
K 3.3 4.6 6.2 H+ | 5.6 4.0-6.2
Cl 67 82 102 107 08-110
pH /.54 7.60 |7.49 7.45 |7.34-7.43
pCO, 60 36 36 40 32-45
ABIC 51.3 35.5 [27.0 27.0 |18.0-25.0
BE >22.0 12.3 | 3.8 3.0 -4.0-+3.0
Urea 12.0 8.4 2.2 <1.0 |1.7-6.7
Creat 0.07 0.04 0.01-0.03

Ronda Greaves
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Hep mon vi

Co that 16i ra & da day .
p Nguyén nhan:
n Co rut do Vvét loét
n U ac tinh
n Di tdt bAm sinh
p Triéu ching:
n Oi (co khi 6i vot)
n Sinh bung
n Mat HCI
p Vé mat sinh hda:
n ~
p Dang nhiém kiém chuyén hoda thudng gdp nhét & tré so sinh két
hdp véi hep mon vi.
1 Di tdt bam sinh cua cd vong mon vi
1 Oi vot lic 3-4 tuan tudi
1 Nhiém kiém chuy&n hoa thiéu clor

Ronda Greaves 43



crozs secton of pﬂnru&-@

So dd da day va mén vi binh thuwéng

stornach ---—-f - , )
Ghi nhan trén mat cat da day cho thay
parus ldbng mdn vj binh.
So do da day v&i hep mon vi .Mat cat
cross secton of PHD'”@ ngang cho thay long mén vi rat hep.

stornach--——f-

priorugs—*f-—

So dd da day sau diéu tri hep mén vi
area of incision-, Ghi nhan trén mat cat ngang dwdng

@ xé vao trong co lam réng mon vi va
diéu tri hep mon

crozs secton of pyorus

prAorE- -

e
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Chan doan hep moén vi

p Kham lam sang

o Chan doan hinh anh -
siéu am &/hoac X
quang

p Labo khi mau va EUC X quang c6 Barium

bay la mot X quang rat bat
thudng ,cho thay mot da day
dan nd rat Idn,chra day hoi va
vdi rat it hoi khap nai trong
rudt non. Ggi y hep mon vi
nang. *

Ronda Greaves




Roi loan két hop




o A r
Ca nghlen curu 10: Qua liéu Salicylate — mdt phu nff 78 tudi
dugc nhadp vién hon mé va con gai cu than phién tri giac cua cu da t0i t€ trong vong vai
g10 qua. Ta tim thay 2 10 dau khong Red Flower Oil ¢ canh givong ngu. Khi tham kham
,cu tho nhanh v61 nhip ho hap 55.

pH 7.50 (7.35-7.45)

pCoO, 17 (35 -45) mmHg
PO, 103 (80 - 100) mmHg
HCO; 13 (21 - 28) mmol/L
Sodium 152 (135-145) mmol/L
Potassium 3.5 (3.5-5.0) mmol/L
Chloride 118 (98 - 110) mmol/L
Creatinine 0.12 (0.07 - 0.13) mmol/L
Urea 13.0 (2.0 - 8.5) mmol/L
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Case from Dr CS Ho - Hong Kong




Cac nguyén tac vang dé giai thich

1. Theo d&i bang huéng dan CLST dé thu thap va
xur ly mau

1. Bénh st bénh nhan la yeu t0 quan trong nhat
quyét dinh ban chit roi loan acid va base

2. Ludn luon bat dau véi pH dé giai thich cdc khi
trong mdu nhu nhiém toan hoac nhiém kiém.

3. Chi sau dé méi xem dén pCO, va bicarbonate
nhu bat thuong ho hap hoac chuyén héa.

4. Bu tru dd xay ra hay chua?

Ronda Greaves 48
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