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KHAI NIEM CO BAN

rc tiep: pH, PCO, va pO, (HCO,)
théng sb khac: Henderson — Hasselbalch ~ PH=PKa+log

0.03 (PCO,)

Thoéng s6 Binh thwdng
pH 7,4 +0,05
PaO, 80 — 100 mmHg
PaCO, 40 £ 5 mmHg
HCO, 24 +2 mEqg/L
Sa0, 97 — 98%
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Phan loai PaO, nguGi I6n PaO, tré em (mmHg)
(mmHg)
Tang Oxy mau > 100 > 90
Oxy mau binh thudng 80 — 100 60 — 90
Giam Oxy méau nhe 60 — 79 50 — 59
Giam Oxy mau via 45 - 59 40 - 49
Giam Oxy mau nang <45 < 40

- Giam Oxy mau nhe : di cung cap oxy cho té bao.

-Giam Oxy méau vua : tang cung lugng tim (Cardiac Outptj"@€ duy tri su cung

cap Oxy. l’




i lién hé gila FiO, va PaO, :

&i binh thusng: PaO, du doan = FiO, (%) x 5

Vidy: Thd khi trdi : FiO, ~ 20% — PaO, =~ 20 x 5 = 100 mmHg

Thé O, Vi FiO, = 40% — Pa0, du doan = 40 x 5 = 200 mmHg

ﬂg theo d6i PaO, 6 BN dang dung oxy liéu phap
PaO, do dugc (mmHg) Bién luan Huéng xu tri

PaO, < 60 l O, mau chua diéu chinh T FiO,
dugc
60 < Pa0, <100 l O, mau dugc diéu chinh Chua gidm FiO, dugc vi
tam thgi lam sé& lam giam O,
mau
100 < PaO, < Pa0, dy | { O, mau dugc diéu chinh du | C6 thé giam FiO,
doan

Pa0, > PaO, dy doan l O, mau dugc diéu chinh rat | Giam FiO, dan trudc khi

du ngung O,




ry

oxy hoa mau (Oxygenation Ratio: OR)

FiO, (Oxygenation Ratio): chi tinh ty s6 nay khi FiO, > 0.3 (30%)
anh gia suy hdé hdp cé hién tugng shunt trong phéi

Ngudi binh thusng th 100% 02 (FiO, = 1) sé c6 PaO, # 550 — 600 mmHg
> OR cang thap ti I& shunt thuc su trong phéi cang nhiéu

- Néu OR = 5 = 5% Shunt
», 4 > 10%
3 > 15%
2 > 20%

Khi OR < 2 & du doan shunt trong phéi > 20% > (i
Ny

lugng nang



Khuynh ap oxy phé nang — ddng mach
(Alveolar-arterial gradient: A-a DO,)

J A-a DO, = P,0, - Pa0O, = (Pg — 47) FiO, - PaCO, /0,8 - PaO,
Khi thé khéng khi phong =150 - PaCO, /0.8 - PaO,

l NG6i chung khi < 30 tudi: A-a DO, < 15 mmHg
M6i 10 nam sau doé : A-a DO, tdng 3 mmHg

Ung dung
Thiéu O, cé A-a DO, gia tdng = nguyé&n nhan tai phoi
cé A-a DO, khdng tdng = nguyé&n nhan ngoai phoi




e, KHAI NIEM CO BAN
Toan mau (Acidemia): pH < 7,35
Kiém mau (Alkalemia): pH > 7,45

Phan loai pH
Toan nang < 7,20

Toan vira 7,20 - 7,29
Toan nhe /7,30 —-7,34
7,35 —-7,45
Kiém nhe 7.46 — 7,50
Kiém vira 7,51 — 7,55

P Kiem nang > 7,55

Binh thwdng



> KHAI NIEM CO BAN

Frimary Event Compensatory Event

Metabolic Acidosis

+~HCO3™ L HCO3™
toH = Paco, ‘vH = —poco,
Metabolic Alkalo=sis
+ HCO 5~ THEﬂj'
toH = rpH =
PaCOq = t PaCOo
Respiratory Acidosis
HCO3™ + HCO3™
fpH = 1pH =
T PaCO2 + PaGOq
Respiratory Alkalosis
f HCOg™ i HCO3g
H = =
P i PaCoy " pH {PaCOzZ
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KHAI NIEM CO BAN

gap” trong toan chuyén hoéa

Anions Cations
Protein 15 Calcium 5
Acid hitu co’ 5 Magnesium 1,5
Phosphates 2 Potassium (K*) 4,5
HCO; 24 Sodium (Na*) 140
Sulfate 1
Chloride 104
Tong cong 151 Tong cong




ATHUAT LAY MAU

- DM quay: théng dung nhat
- - bM canh tay: chon lya thu 2

“?VI mach dui: cap cuu, tut HA
- DM thai ducong nong

- Dai tai, g6t chan: tré em
Test Allen cai bién
ONG T|E|v|




THUAT LAY MAU
dong
*Sodium heparin 1000 Ul/ml
«0,05 ml cho 1 ml méu = heparin trong khoéng chét 6ng tiém

Heparin nhiéu = toan chuyén héa

Wu’ sau khi 1dy mau
an chuyén :

*Cé tui da : trong vong 1h

*Khdng tui da: trong vong 20ph
Ghi

«SpO2, FiO2, Hb, Nhiét d6




PN &

Budéc 1: Nhiém toan hay kiém?

Budc 2: RGi loan nguyén phat [a hd hdp hay chuyén hoa?
Budc 3: Roi loan vé hdé hap nay la cap hay man?

Budc 4: N&u |a toan chuyén hod, c6 tang anion gap?

Budc 5: Khi BN c¢6 tinh trang toan chuyén hoa anion gap gia

tang, c6 qué trinh rdi loan chuyén hoa nao khac hién dién
dong thsi khong?

Budc 6: Hé thong hd hap cé bu tri day du khi co roi loan
chuyén hod khéng?



| 6@ 1: TOAN HAY KIEM

< 7,35 = toan
H > 7,45 = kiém

H 7,35 — 7,45: trong giGi han binh thudng
“PaCO2 va HCOj; binh thudng
= Khong RLTBKT!
- PaCO, va HCO; bat thudng

* RLTBKT dudc bu tru du
* RLTBKT hon hgp




BE'C 2: HO HAP HAY CHUYEN HOA

TOAN: pH giam
-PaCO2 tang = hd hap
-HCO3 gidm - chuyén héa

KIEM: pH tang

-PaCO2 gidm = hd hap
-HCO3 tdng - chuyén hoa
N2Q W 2




10mmHg PaCO2

Toan

Kiem

moi 10 mmHg PaCO,

Cap

pH giam 0,08
HCO, tang 1
pH tang 0,08
HCO; giam 2

LFO'C 3: RL HO HAP CAP/MAN

Man

pH giam 0,03
HCO, tang 3 -4
pH tang 0,03
HCO; giam 5




LFO'C 3: RL HO HAP CAP/MAN

pH = 7,24, PaCO2 = 60, HCO,= 26 > cap
pH = 7,34, PaCO2 = 60, HCO4= 32 - man

< 26
> 32
26 — 32

: kém toan chuyén hoéa
: kém kiém chuyén hoéa

: toan HH cap/ man

toan HH man + toan chuyén hoa




VD1
im 60 tudi dén bénh vién vi kho thd. ABG: pH 7.37,

60 mm Hg, PaO, 57 mm Hg, HCO, 32 mEq/L.
c dinh tinh trang thang bang kiém toan?
1. Giam oxy mau trung binh
2. AaDO2= 150 - 60/0.8 — 57 = 18 > giam oxy khong do NN
. tai nhu md phéi

3. pH=7,37 = toan

4. PaCO, ting = toan ho hap

5. Néu toan ho hap cap = HCO; tang dén 24 + 2x1 = 26

Néu toan hé hap man = HCO, tdng dén 24 + 2x4 = 32

= KL : Giam oxy mau muc do trung binh khong do NN tai

= Toan hd hap man
nhu mé phéi + toan hé hap man 2
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2

m 65 tubi dén bénh vién vi kho thd. BN dang thd
nula 2l/phut. KMbM pH 7.33, PaCO, 80 mm Hg,

O, 55 mm Hg, HCO, 34 mEqg/L. Xac dinh tinh trang

: Glam OoXy mau trung binh

AaDO2= (760-47) x 0.28 — 80/0.8 — 55 = 45 > giam oxy
do NN tai nhu mé phoi

pH = 7,37 = toan

PaCQO, ting = toan ho hap

HCOS : cap 28, man 40. Bénh nhan la 34
Toan h6 hap cap/man

KL : Giam oxy mau muc doé trung binh khong NN tai
nhu mé phdi + toan hé hap cap/man

X}




VD3

pH 7,48; PaCO, 30 mm Hg; HCO, 22 mEq/l, PaO, 55 mm Hg

. Giam oxy mau trung binh
. AaDO2= 150 — 30/0.8 — 55 = 57,5 - giam oxy do NN tai

nhu mo phéi

pH = 7,48 = kiém

PaCO, gidm =» kiém ho hap

HCOS3 : cap 22, man 19. Bénh nhanla 22
Kiém ho hap cap

KL : Giam oxy mau muc doé trung binh khong NN tai
nhu md phdi + kiém hd hap cap




C 4: TOAN CH — TANG ANION GHEP?

Anion gap (AG) = Na* - (HCO; + CI')) =12

- Anion gap tang = toan CH do tang H*

- MULEPAK

Methanol, ethylene glycol intoxication
' Uremia (suy than)

4 Lactic acidosis
Ethanol
Paraldehyde and other drugs
Aspirin
Ketones (doi, ketoacidosis do rugu hoac BTD)

- Anion gap binh thuéng = toan CH do giam HCO;"

(dugc bu lai bang CI")



C 5: TOAN CH — TANG ANION GHEP
CO RL CH NAO KHAC Pl KEM?

Corrected HCO,; = measured HCO; + (AG -12)
& = 24 =» chi c6 toan CH tang AG
< 24 =» co6 toan CH khong tang AG kem

> 24 = cd kiém CH kém

BN bij toan CH do tiéu dudng kém 6i nhiéu
Na 145, Cl 104, HCO, = 15 > AG = 145- (104+15) = 26

> Cor HCO, = 15 + (26 — 12) = 29 > 24 = ¢4 kiém CH di kem

s [ il
X i .Illl 1
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LPO'C 6: RL CH > HO HAP BU pU?

Toan chuyén hoa (Winter’s formular)

Expected PaCO, = (1,5 HCO;) + 8 £ 2
. (PaCO, gidm 1 — 1.3 mmHg cho mdi 1 mEq HCO, giam)

- PaCO, BN = Exp PaCO, = Toan CH, h6é hap bu du
4

- PaCO, BN > Exp PaCO, = Toan CH + toan HH

- PaCO, BN < Exp PaCO, = Toan CH + kiém HH

BN ti€u dudng bi viém phdi nang thuc day toan CH ¢6 HCO, = 12
PaCO, = 21 \
= Exp PaCO,=(1,5x12) +8+2 =26 +2 = co kiém HH kem



LPO'C 6: RL CH > HO HAP BU pU?

Kiém chuyén hoa

Expected PaCO, tang tur 0.6 — 0.7 mmHg cho méi 1 mEq
HCO, tang

- Néu PaCO, BN = Exp PaCO, = Kiém CH, ho hap bu du
- Néu PaCO, BN > Exp PaCO, = Kiém CH + toan HH

- Néu PaCO, BN < Exp PaCO, = Kiém CH + kiém HH

pH=7,5; PaCO2 = 50, HCO3 = 32 --> kiem chuyén hoéa, toan ho hap




oH=72  PaCO2=35
HCO3=16 Na=144  Cl=108

Toan _
Chuyén hoa
AG =144 - (108 + 16) = 20 - tang AG

=>» Cor HCO; =16 + (20 — 12) = 24 =» chi
co toan CH tang AG

Hé thong ho hap bu: PaCo, g/am 1-1.3
mmHg cho méi 1 mEq HCO giam-> PaCQO2
giam 8-10 - HH bu chwa d‘u hodc toan hé hap

di kém %
2 (3



pH 7,56; PaCO, 31 mm Hg; HCO, 27 mEq/l; PaO, 56 mm Hg

RL acid-base nao phu hgp nhat 8 bénh nhan nay?
. a) kiém ho hap cap
' b) kiém ho hap man
c) ki€m hd h&p va kiém chuyén hoa
)

e) kiém ho hdp va toan chuyén hoa




, PaCO, 31 mm Hg; HCO, 27 mEq/l; PaO, 56 mm Hg

-

Budc 1: pH = 7,56 = kiém
Budc 2: kiém hd hdp hay chuyén hoéa
l CO2 gidm =>» kiém ho hap
Budc 3: kiem ho hap cap hay man
PaCO, | # 10 mmHg = cdp: HCO, gidm 2 mEq/L
= man: HCO, giam 5 mEq/L
HCO, clia BN khong gidm ma con tang 3 mEqg/L = c6 kiém

chuyén hoa di kém
A T XN



“

pH 7,40; PaCO2 20 mm Hg; HCO3 12 mEq/I

- . ™ ..
a) toan chuyén hoa bu tru du
'Rkié‘m hé hap bu tri dd

c) toan chuyén hoa va kiém hé hap

F

)
d) toan chuyén hod va kiém chuyéifoa
e) thang bang kiém toan binh thGhE



H 7,40; PaCO, 20 mm Hg; HCO; 12 mEq/I

c 1: pH = 7,4 = mau khong toan khong kiém

m PaCO2 | kiem ho hap
€ 3: néu kiém ho hap du la cap hay man thi HCO,

giam t6i da la 2x2 hay 2x 5 = HCO, giam t6i dgedén muc
14-20 mmHg

= Kiém hé hdp + toan chuyén hoa



pH 7.28, PaCO, 50 mm Hg, HCO,; 23 mEq/L

>toan hd hdp kém toan chuyén hoa

pH 7.50, PaCO, 33 mm Hg, HCO,; 25 mEq/L

>kiém hdé h&p va kiém chuyén hoa

pH 7.25, PaCO, 35 mm Hg, HCO,; 14 mEq/L

(Exp PaCO, = 1,5 x 14 + 8 + 2 = 29 + 2) = toan chuyén hoa
kém toan hd hap.

rd /
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PHIEU KET QUA XET NGHIEM

Ho tén 0o} TE! THU Nam sinh. 1943 Gidi Nir

Khoa: H‘_:" HAP Giwdng:

péi twong  Bdo hiém y té BS chidinh  BS NGUYEN T TUYET MAI

Chan doan

r Tén xét nghiém | Két qua Bon vi Tri 56 tham chiéu

' CKMB 21 UL [(=25)

| Lactate 2,66 mmol/L (063-244)

| CRP 14 mg/L (=5)
-l RPN . - s

pH T.47 (7.35-7.45)
| PO2 111 mmHg
| PCO2 37
TCO2 28.0 mmaol/L (24-32)
‘ HCO3 26.9 mmol/L (22-26)
BEb Base Excess of blood 3.1 mmol/L (-2.342.3)
BEecf 3.2 mmoliL (-3-+3)
Base Excess of Liremse 99 9, (95-98)
extracellular fluid - BB doh .
Troponin | 7 0.001 ng/mL (=04)
Ghi chu

Ngay: 27/10/2014 16:09

1 - KI ‘E M uTup&ng Khoa Xét Nghiém
A

2. HO HAP \ i
~~ 3. KIEM CH Bl KEM BS. PHAM TH| HUYNH GIAO



m SO'Y TE TP, HO cHi MINH

' S6 tié ]
2BVé C{B\P clru TRUNG VUONG Sé Ge?\r? 2?1" 141033893
66 Ly Thueng Kist P 14 Q10 S6 bénh phim: 061014-284

TEL: (84.8)8656744-088642750

| PHIEU KET QUA XET NGHIEM
tén: PHAN VAN HIEN

. Nam sinh: i
oa: CAP CUU Qi Gidi: Nam
itvong:  Bao hiémy té BS chi dinh:
than doan:
. Tén xét nghiém Ket qua DPon vi Tri s6 tham chiau
Khi mau
Khi mau dong mach TSRy R R E e e uE |
R ! 7.26 s (7.35-7.45)
A R L T e
| e It 19« 1o A Bas sl i
I i 35.0 SRUINSLE - 4 st ' wa
Lo T IR S 329 & B0 1T T (fedo)
e BT 0
e e S e el e o
ST R it i T """""" . B S (95-98)
Ghi chu:

l Ngay: 06/10/2014 01:04
“ Trwéng Khoa Xét Nghiém

BS. PHAMIMH GIAO
| %




490 Ly Thuding Kist P14 q 10 Sobénhan:  14/036834
@ TEL:(84.8)865674 4_088643-71500 S6 bénh pham: 281014-1600

PHIEU KET QuA XET NGHIEM

Ho tén: LE THI ANH pAO
oa: HO HI{P Nim sinh: 1957 Gioi. Nir
pbitwong:  Béo hiém y t& Giudng:

chén doan: BS chidinh:  BS HO DANG NGHIA

Pon vj “Tri s6 tham chiéu

TmmollTTTT

e napm s R ORI E

! (7.35-7.45)
" mmell T st e

-192 LT
T oRls T mmeill T L

) SRR T U R R o a

mmol/L

hich: DA KIEM TRA SO LUONG TIEU CAU, PA KIEM TRA GLUCOSE
Ngay: 28/10/2014 15:13

Trwéng thZi_ét Nghiém

am—
BS. PHAM TH| HUYNH GIAO




ERUNG YUUNG U Y TE |P. HO CHI MINH S6 tiep nhan: |
5

115

BV. CAP ClPU TRUNG VUONG SO bénh an.  14/036948
266 Ly Thuong Kiét P.14 Q.10 S6 bénh pham:  291014-855

| TEL:(84.8)8656744-088642750

PHIEU KET QUA XET NGHIEM

LE VAN DIA Nam sinh: 1941 Gi¢i:  Nam
CAP CcUU Giwdng:
CTY SXVL CAT TUONG BS chi dinh:
Tén xét nghiém Két qua Pon vi Tri s6 tham chiéu
Khi mau
i mau dong mach :
e R 7.39 7 : A
""""""" G T mmHg
,,,,,,, e ,
""" T304 T miniollE e R
77777777 ] 3l e —
""""""" 95 T mmolE R SRS L T
; © TR 425 T mnmnll e
""""""" & 98 T R

Ngay: 29/10/2014 12:27
W,Tru’é'ng Khoa Xét Nghiém

e T Cam N
BS. PHAM THI HUYNH GIAO



R Sual DU Y TR TP HOCHIMINH

115 | BV. CAP Cl'U TRUNG VUONG
266 Ly Thuong Kiét P.14 Q.10
| TEL:(84.8)86566744-088642750

S6 tiép nhan: 1
Sobénhan.  14/036948
S6 bénh pham: 291014-855

PHIEU KET QUA XET NGHIEM

0 tén: LE VAN DiA Nam sinh: 1941 Gi6i: Nam
Khoa: CAP CUU Giwdng:
)0i turong: CTY SXVL CAT TUONG BS chi dinh:
han doan:
Tén xét nghiém Két qua Pon vi Tri s tham chieu
Khi mau
<hi mau dong mach
H AR .39 CTTAET AR
105 mmHg B
SO
o mmolEE B d
"""""" 37.5 mmoliL o1 5 SRR
9.5 mmalE gt 4
: i 125 mmoll. s s wiie B it
""" i i 98 % b (95-98)

Ngay: 29/10/2014 12:27
_Trwéng Khoa Xét Nghiém

Wi
e Hhe Céirn VAX
BS. PHAM THI HUYNH GIAO




So dé chan doan giam oxy mau

l PaO,

l

T PaCo, ghong

Cé
Giam thang khi
l théng l théng
khi don khi +
thuan bénh ly
nhu mo

T A'a D02

M@ng

PaO, dap
ung vai O,

1 FiO,

th“)ngN i

SHUNT
Xep phéi
Viém phdi

Shunt

Bat tuong hgp V/Q
Hen, COPD

Bénh mé6 ké

Bénh phé nang

Bénh mach mau

phéi




DUNG TRONG CHUYEN KHOA HO HAP

Cac bénh ly thucng gap -

Hen phé quéan

~ Viém phdi
Thuyén téc phoi
Bé&nh md ké phai

Tran dich — tran khi mang phéi




DUNG TRONG CHUYEN KHOA HO HAP

Hen phé quan )
Ngoai con: KMBPM binh thudng

L 2

- - Giam oxy mau

g con nang

- CO2: thudng gidm, néu binh thuong hoa
nang, c6 thé doa ngung thd

- Toan h6 hap cap xay ra la rat nang



G DUNG TRONG CHUYEN KHOA HO HAP

goarcon:
OPD muc dé nhe: KMDBM binh thudng
COPD trung binh: da cé giam oxy mau

PD niang: | oxy mau
. toan hé h&dp man: CO, T, HCO, T, pH 1/

Potcap COPD

- Gidm oxy mau: nhe — rat nang

- CO,: tang c6 thé rdt cao = 16 md, hdn mé
- Toan h6é hap cap/man

Cac réi loan KT hén hgp

- DUng Igi ti€u Furosemide, 6i nhiéu = toan

- Dung Igi tiéu Acetazolamide = toan HH/man



G DUNG TRONG CHUYEN KHOA HO HAP

~

hoi

-

n dau: thudng la kiém HH cap do thd nhanh, oxy mau BT

Oi lan rong

- Giam oxy méau: nhe — rat nang

- CO, gidm, nhung néu VP nang kéo dai CO, sé tang d&n = toan HH

- PaO,/FiO, gidm, néu < 250 = nang

Cac réi loan KT hén hgp



G DUNG TRONG CHUYEN KHOA HO HAP

Uang la kiém HH cép do thd nhanh, oxy mau BT/gidm

Uyén tac phdi dién réng
- Giam OXy mau nang
- CO, sé tang dan = toan HH




G DUNG TRONG CHUYEN KHOA HO HAP

6 ké phoi
m oxy mau do giam su khuéch tan oxy qua mang PN - mao mach
HH do thd nhanh, thai CO, nhiéu (CO, tham t6t hon O, 20 lan)

‘Bénh ly mang phoi
-Tran dich MP: khéng &nh hudng dang ké tri khi TD
giam O, mau

- Tran khi MP/ngudi BT: gidm oxy mau khi TK | "\

fﬁ\\

- Tran khi MP/COPD/hoé&c lao ph6i ci: toan HH capMic



