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Noi dung

. Chi dinh cua xét nghi€ém khi mau

2. Khai niém co ban

. Tiép can két qua khi mau: r6i loan don hay
ket hop?

4. Xu huong mot cua xet nghiém khi mau

. Nhtrng than trong khi lam xet nghiém khi
mau



Chi dinh

Suy ho hép do moi nguyén nhan: tai phoi hodc
ngoai phoi

Suy tuan hoan, soc do cac nguyén nhan

Suy than va bénh 1y 6ng than

Bénh noi tiét: PTD nhiém toan ceton, bénh vo
thuong than, suy giap



Chi dinh

HoOn me, ngd doc

Bénh ti¢u hoa: tieu chay, ro rudt, ro ti1 mat

hoac rudt non, tuy tang

Cac roi loan dién giai: ting giam kali, chlor
mau

Theo d&i diéu tri: 6 xy liéu phap, bénh nhan
thd may, nud1 dudng tinh mach, loc than,

truyén dich va truyén mau s0 luong 16n, diéu
tri loi tiéu.
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and practical aspects of
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Website vé khi mau

http://www.acid-base.com/
http://www.qldanaesthesia.com/AcidBaseBook/

http://www.virtual-anaesthesia-textbook.com
/vat/acidbase.html#acidbase

http://ajrccm.atsjournals.org/cgi/content/full/162/6/2246
http://www.osa.suite.dk/OsaTextbook.htm
http://www.postgradmed.com/i1ssues/2000/03 00/fall.htm

http://medicine.ucst.edu/housestatt/handbook/HospH2002 C5.htm



Pong co doc két qua khi mau




Pong co doc két qua khi mau

* Mot khao sat ta1 1 bénh vién truong dai hoc

* 70% bac s§ tham gia khang dinh ¢ thé chan doan
chinh xac cac ro1 loan thang bang toan ki€ém va khong
can phai huong dan thém vé doc két qua khi mau
dong mach.

e Khi yéu cau chinh nhiing bac sy d6 doc két qua cua
mot sO cac khi mau dong mach thudng gap, chi doc
dugc chinh xac den 40%

Respir Care 1982;27:809-815



Pong co doc két qua khi mau

Mot khao sat tai bénh vién khac cho thay két qua doc
roi loan toan kiém sai dan dén SAI LAM trong diéu

tri trong 1/3 s6 khi mau duogc phan tich

Chest 1984;85:148-149



Pong co doc két qua khi mau

« Nhitng khao sat nay ciing cho thay su yéu kém rd rét
gitta cac don vi khong quan tAm dén doc két qua khi

maul.

e Van dé nay co thé gy hau qua nghiém trong tai khoa
HSCC vi 9 trén 10 bénh nhan ¢ céac roi loan thing

bang toan kiém.
J Crit Care 1993;8:187-197



| 4 A ~/ ?
Cac thuat ngir co ban
Tinh trang toan (Acidosis): 1a mot tinh trang hodc qua trinh dan dén giam pH
néu khong c6 nhitng dap g thi phat (bu trir) véi yéu td giy ra ban dau.

Tinh trang kiém (Alkalosis): 12 mot tinh trang hoic qua trinh dan dén tang pH
néu khong c6 nhitng dap g thi phat (bu trir) véi yéu td giy ra ban dau.

Toan mau: pH mau < 7,35 (hay [H"] > 44 nM )
Kiém mau: pH mau > 7,45 (hay [H] <36 nM )
RL toan kiém don: 1a chi c6 mot loai roi loan tién phat.

RL toan kiém hon hop: 1a c6 tir 2 loai r6i loan tién phat trd 1én xay ra dong thoi.

http://www.anaesthesiamcqg.com/AcidBaseBook/ab3 1.php#definitions



Lay mau lam xét nghiém
khi mau dong mach




Dong mach quay

Dong mach tru









KET QUA KHI MAU




Két qua khi mau

Thoéng tin vé tinh trang toan kiém
-pH

*PaCo,
*HCO; [tinh toan vs do dac]

Thong tin vé 6 Xy hoa mau

*Pa0, [phan ap 0 xy]

*Sa0, [dd bao hoa 0 xy]



Phuong trinh trung tam

PCO2

[H'] (nEq/L) = 24 x

[HCO3 ]

[H'] (nEqg/L) = 10 C-pH)




Quy d6i co ban

pH [H']
7,7 20
7,5 31
7.4 40
7,3 50
7,1 80
7,0 100

6,38 160



Gia tri binh thwong

* Binh thuong PaCO2 1a 40 mmHg va [HCO3 ]
1a 24 mEq/L, nong d6 [H | s€ la:

24 x (40/24) = 40 nEq/L



Ty s6 PCO2/[HCO3-]

» Quyeét dinh su 6n dinh nong d6 [H*] ctia dich
ngoai bao, do do quyét dinh pH cua dich do.

» Khi roi loan toan kiém nguyén phat lam thay doi
mot thanh to ctia ty s6 nay (PCO2; [HCO3-]), thi
dap tng bu trir s& thay doi thanh phan con lai
([HCO3-], PCO2) dé giir can bang ty sb
PCO2/[HCO3-].



Thay d6i bu trir

« Khi ro6i loan nguyén phat 1a chuyén hoa (thay doi vé
[HCO3 -1, dap rng bu trur 1a ho hap (thay doi vé
PCO2), va nguogc lai.

. biéu quan trong can nhan manh rang hién tugng bu
trur giap han ch€ su thay d6i pH mau cht khong ngan
ngu’a duoc su thay doi nay (bur trir khong dong nghia
vO1 sua chira).



Khoéang tham chiéu

pH 7,35-7,45 7,4
PaCO?2 35-45 mmHg 40 mmHg
Pa0O2 90-100 mmHg >90 mmHg

HCO3- 22-26 mEq/L 24 mEq/L



Roi loan toan kiém chinh

Nguyén phat Bu truw

H6 hip TCO, (toan) THCO;

l CO, (kiém) JHCO;
Chuyén hoa | T HCO;y (kiém) T co,
L HCO; (toan) ! Co,




Calam sang 1

« BN nam 26 tudi
e Tién st nghién ma tay
» Puogc phat hién trong tinh trang bat tinh
* Vao vien trong tinh trang tim, thé cham
e Khi mau:
pH: 7,0
PaCO2: 100 mmHg
Pa02: 40 mmHg
HCO3-: 24 mEq/L



Calam sang 1

Nguyén phat Bu truw
H6 hap TCO, (toan) THCO;
! CO, (kiém) JHCO;
Chuyén hoa | T HCOs(kiem) T co,
{ HCO; (toan) ! Co,
pH: 7,0 -
PaCO2: 100 mmHg TOAN HO HAP

Pa02: 40 mmHg , ’
HCO3: 24 mEq/L CAP HAY MAN TINH?



Thay doi ky vong

Nguyéen phat Thay doi ky vong

Toan ho hap cap  delta pH/delta PCO2 = 0,008

Toan ho hap man  delta pH/delta PCO2 = 0,003

delta pH/delta PCO?2 = (7,4-7,0)/(100-40)
= 0,4/60 = 0,006 < 0,008

TOAN HO HAP CAP MAT BU



Ca lam sang 2

« Bénh nhan nam 38 tudi, tién sur nghién ruou xo gan. 1
tuan nay kho thd ho khac dom 1an mau. Pai tién phan
long. Vao cép ctru ta1 bénh vién tinh trong tinh trang
soc. Bénh nhan dugc truyén dich va Dopamin va
chuyén BVBM. Vao KCC A9 trong tinh trang lo mo,
van tim dau chi.
M=120, HA=70/40, t=39°C, tho 40

Glucose = 12 mmol/L

Na ™ =142
K*=3,9
Cl-=113

Ure = 9 mmol/L, Creatinin = 216 mmol/L



Ca lam sang 2

e Bénh nhan nam 38 tudi, tién sir nghién ruou xo gan. 1 tuan nay
kho tho ho khac dom 1an mau. Pai tién phan long. Vao KCC
trong tinh trang lo mo, van tim dau chi.

M=120, HA=70/40, t=39°C, th¢ 40

Glucose = 12 mmol/L

Na+t =142

K+*=3,9

Cl-=113

Ure = 9 mmol/L, Creatinin = 216 mmol/L

Cha&n doan: S&c nhiém khuidn/TD X3 gan rugu



Ca lam sang 2

e Bénh nhan nam 38 tudi, tién sir nghién ruou xo gan. 1 tuan nay
kho tho ho khac dom 1an mau. Pai tién phan long. Vao KCC
trong tinh trang lo mo, van tim dau chi.

M=120, HA=70/40, t=39°C, th¢ 40

KMBM
Glucose = 12 mmol/L FiO, = 80%
Ni+=142 pH = 7,09
K+=3,9 PaCo, = 36
Ch=113 HCO, = 10,6
Ure = 9 mmol/L BE = -17,7
Creatinin = 216 mmol/L Pao, = 84

Sa0, = 90%



KMbM

Fi02 = 80%
pH =7,09
PaCo, = 36
HCO, = 10,6
BE =-17,7
Pa0, = 84
Sa0, = 90%

Ca lam sang 2
TOAN CHUYEN HOA
Cau hoi
1.Khoang trong anion c6 ting khong?
2.Bu trir ho hap thé nao?

3.C6 roi loan toan kiém phoi hop

khong?



Khoang trong anion (Anion Gap)

Anions - mmol/L

Cations - mmol/L
Natri - 142
Kali - 5
Can xi - 5
Magie - 2
Tong = 154

Chlo - 103
Bicarbonate - 26
Albumin - 17
Acid hitu coo -

5

Phosphate - 2
Sulphate - 1
Tong =

154




Khoang trong anion (Anion Gap)
KMDM
Fi02 =80%
pH =7,09
PaCO, = 36
HCO, = 10,6
BE =-17,7
Pa0, = 84

Sa0, = 90% AG =142 — (113"‘10,6) —
Na* =142 18

K=3,9
Cl-=113
Lactate = 11

Anion gap =[Na* |=|Cl"|=-|HCO |



Bu trir ho hap

Nguyéen phat Thay doi ky vong

Toan chuyén héa PCO2 =1,5 x HCO3- + 8 (+2)

KNDM Kiém chuyén héa PCO2=0,7 x HCO3- + 21 (£ 2)
FiO, = 80%

pH =7,09 PaCO, duw doan =
PaCO, = 36 _

HCO. =106 1,5x 10,6 + 8 =23.,9
BE =-17,7 A ) )

Pa0, = 84 TOAN HO HAP KET HQP
Sa0, = 90%



Gap/Gap

AAG/AHCO, = (AG — 12)/(24 — HCO,)

« AAG: su tich tu acid ¢6 dinh

+ AHCOj;: sy mat HCO,
Néu chi cé toan chuyén hoda ting anion gap do
tich tu acid c6 dinh
AAG =AHCO; 2 G/G=1



Gap/Gap

» Néu c6 toan chuyén hoa ting Cl- cing xay ra,
HCO; giam nhi€u hon

= Gap/Gap <1

e Néu c6 kiém chuyén hoa cung hién dién,
AHCO; giam it hon tang AAG
= Gap/Gap > 1



KMbPM

FiO, =80%
pH=7,09
PaCO, = 36
HCO,-=10,6
BE =-17,7
Pa0, = 84
Sa0, =90%
Na* =142
K+=3,9
Cl-=113
Lactate = 11

Ca lam sang 2

Delta AG/ Delta HCO,; =
6/13.4 <1



Ca lam sang 2

. Toan chuyén hoa ting anion gap: ting acid

lactic trén bénh nhan s6¢ nhiém khuan

. Toan chuyén hoa do ting chlo mau: do truyén

qué nhiéu dich NaCl 0,9%

. Toan ho hap di kém: do mét co



Két qua khi mau

Thoéng tin vé tinh trang toan kiém
-pH

*PaCo,

*HCO; [tinh toan vs do dac]

Thong tin vé 6 Xy hoa mau

*Pa0, [phan ap 0 xy]

*Sa0, [dd bao hoa 0 xy]




May do d0 bao hoa 6 xy mao mach
SpO2

OxyHemoglobin Dissociation Curve

N ' ' | |
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Tang ai tinh
-Giam nhiét do
-Giam 2-3 DPG

-Giam [H+|
-CO
d=
o Giam ai tinh
-Tang nhiét do
40 —Téng 2-3 DPG
-Tang [H+|
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Ca lam sang 3

« BN nam, 65 tudi, tién sir viém phé quan man,
vao cap clru trong tinh trang kho thd va khac
dom vang nhiéu. M=130, HA=130/90,
t=38,5C, tho 32 1/ph, SpO,= 70%

 Chan doan: Pot céip COPD, suy ho hép



Ca lam sang 3

* Xét nghiém

KMDM
F10,=0,21
pH=17,25
PaCO, =70
HCO; = 34
PaO, =39
Sa0, = 52%

Na =139
K=4,1
Cl=28&9

WBC =13 k/ul
Hb =17 g/dl
Hct=51%



Phan tich KMDbDM

KMBM - L
Fi0, =0,21 * Pa0, giam -2 suy ho hap giam oxy
PH =725 mau

PaCO, = 70

HCO, = 34 — Pa0O, <.4O mmHg

PaO, = 39 — PaO,/F10, = 39/0,21 = 185 <200

Sa0, = 52% =» gidm oXy mau nang



Phan tich KMbM
» PCO, ting = suy ho hap ting CO,

* pH giam -2 toan mau
KMPM ) s .
Fio,=0,21  * HCOj; tang = ki€m chuyén hoa

pH = 7,25 » Toan ho hap nguyén phat, kiem
PaCO, =70 , ] o
HCO, = 34 chuyén hoa bu tru

PaO, =39 . _ _
$20, = 52% ](:))(6)152 pH/Delta PaCO, = 0,15/30

* 0,003 <x<0,008

=» Toan ho hap cap trén nén man, gidm
OXy mau nang



Nguyén nhan gidam oxy mau?

Alveolar-arterial O, gradient
*A-aDO, = 2,5 + (0,25 x tudi)

— Khi phong: 7 — 14 mmHg

— 100% oxy: <70 mmHg
*A-aDQO, binh thuong: giam thong khi va
tang CO,
*A-aD0O, tang: V/Q mismatch, shunt, roi
loan khuyéch tan



Nguyén nhan gidam oxy mau?

Alveolar-arterial O, gradient
— PAO, =[FIO, x (Pb — PH20)] —[1,25 x PaCO,]
— PAO, =[0,21 x (760 —47)] - [1,25 x 70] = 62
— Gradient =62 - 39 =23 mm Hg
Vay, bénh nhan giam oxy mau do:
» Giam thong khi phé nang, ting CO,

» Giam khuéch tan khi va hodc bat thuong V/Q,
shunt: viém pho1, xo phoi
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Cac thong so trong két qua khi mau

17 thong so do dac B -

la ml

*Thong soO toan kiém &

la ml

*Thong so6 6 Xy hoa mau

la ml

*Thong so dién giai

*Thong so khac: lactate, glucose
Cobas

B221



Ca lam sang 4

BN nam 60 tudi

Tién st bénh than man do viém cau than va dai
thao duong type 2

3 ngay nay sot cao rét run

Tu sang nay BN kho tho tang 1én



Két qua khi mau

pH = 7,06

PaCO2=15 Cauhoi ‘
P02 = 88 1.Chan doan RL toan kiém thuoc

) o loai g1?

HEO3™ =75 Chén dosn réi loan dién gidi?
Na* =132 3.Piéu tri ciia ban?

K*=6,4

Cl-=90

KT Anion = 35



Calam sang 4

pH = 7,06 e Na*=132
PaCO2 =15 e« K*=64

PaO2 = 88 e CI'=90
HCO3-= 7 KT Anion =35




Cau hoi lam sang

* Chon dién gia1 trén khi mau hay tu hoa sinh?

Plasma [55%) —

White blood cells F—ams
: i .

and platelsats (<1%)

Red blood cells (45%)




® 2 0

Diéen giai tréen khi mau vs hoa sinh

Table 1

Differences between the blood gas analyzer and auto-analyzer

Blood gas analyzer Auto-analyzer
Analyzes whole blood Analyzes serum
Artenal sample used Venous sample used conventionally
conventionally
Uses direct ion selective Uses indirect ion-selective electrode
electrode technology
Uses hepann-diluted sample Serum sample diluted with fixed volume

diluent

Processing time is short Frocessing time is long

Mo effect of protein levels in blood  Affected by protein levels in blood

Int J Emerg Med (2009) 2:117 - 120




Dién giai trén khi mau vs hoa sinh

7 Natri:
N ABG: 138.1 mmol/L (SD
i 10.2 mmol/L)
g15:1-
i —ee, AA143.0 mmollL (SD
< e 5 Clbns 10.5 mmol/L)
. p <0.001

rr=0.9(0.9-0.94)

LR T T T T T T =]
110 120 130 140 150 160 170 180
AR Na (mmoliL)

Budak et al. BMC Anesthesiology 2012, 12:17



Dién giai trén khi mau vs hoa sinh

Seatter Plat with Deming Fil

’ “ Kali:

ABG: 3.5 mmol/L (SD 0.9
mmol/L)

—oemrgm AA: 3.7 mmol/L
s (SD 1 mmol/L )

ABG K (mmolfL)
Fu

p <0.001

% & % ©F o r2=0.88 (0.81-0.92)

Budak et al. BMC Anesthesiology 2012, 12:17



Dién giai trén khi mau vs hoa sinh

Table 2 Statistical analysis of sodium samples

Sample Mean mmol/] sD
Blood gas analvzer 131.2 P <0001 1.3
Auto-analyzer 126.4 2=068 6.5
Table 4 Statistical analysis of potassium

Sample Mean mmol/] SD mmol/]
Blood gas analyzer 3.7 P=0.268 1.9
Auto-analyzer 3.9 r=0.72 1.8

Int J Emerg Med (2009) 2:117 - 120



Thuc hanh

* Pién gia1 trén khi mau

» Dung dé tinh toan khoang trong anion

» Phat hién sém nhitng r6i loan dién giai kém
hoidc khong kém r6i loan can bang toan kiém




Calam sang 5

BN nam 23 tuoi

*Tién st hen phé quan, diéu tri bang thudc xit
hang ngay

*Dot nay BN c6 soOt, khac dom, kho tho tang. BN
vao kham cap curu

*Kham lam sang: thG nhanh, mach nhanh, nhiét
do 38°C

*Kham phoi: ran rit, ran ngay 2 bén phé truong



Két qua khi mau

pH =7,36
PaCO2 = 32
PaO2 =90
HCO3 =18
Na™ =144
=1,2

1Ca™"=10.,5
Cl-=95




Hoa loang mau

flf, (_l (ls

+!=
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Heparin gin chat dién giai

f!:ff“

.25 Mk

L 1.0mL ¢ 105 mL




Bao quan mau truoc

9 0,04— 0,02
(pH dv/hr) Giam ) 4 0,03 <001
pCO, 9
(mmHg/hr) Tang S 1 0,5
PO, Gizm  5-10 2

(mmHg/hr)



Loi trong quy trinh

L 6i ‘ Patient

19_47% oe Interpret %ﬁquisition
N A

Result

y 4 Doctor Lgi
View Result Phlebotomy A
Y 4 ‘ s 46-68%
Report Result Transport

& Y

% Validateﬁ\esult I

Review Processing

- Q Qc
Lﬁi é’[["‘p * Analysis /
13-32%

Errors in Laboratory Medicine, Bonini P, Pleboni M, Ceriotti F Rubboli F Clin Chem 48; 691 -698, 2002



Thuc hanh

Sodium heparin:

— Tang Sodium mau # 3 mmol/L

— Khéng str dung cho XN khi mau co ion d6
Lithium heparin: sit dung cho XN khi mau c6 ion do6
Electrolyte Balanced Heparin: t6t nhat cho XN Calci ion
hoa

Khong dugc st dung “Sodium Heparin st dung trong

diéu tri lam sang” dé lam chat chong dong



Thuc hanh

Van chuyén va phan tich mau:

» Cang sot cang tot

» Thoi gian luvu mau trude XN
—cho phép: <30 phut sau khi lay mau
—T6t nhat: 15 phat sau khi 1ay mau

* Nhiet do bao quan: nhi€t do phong



Két luan

» Poc két qua khi mau phai dua trén bénh canh
lam sang va tiép can mot cach hé thong dé tim
cac roi loan két hop.

» Pién giai d6, duong huyét va lactac mau 1a
nhitng thong s6 hd trg hitu ich dé danh gia

budc tranh toan canh cuaa BN.



Thay do6i ky vong

Nguyén phat Thay d6i ky vong

Toan chuyén héa PCO2=1,5 x HCO3-+ 8 (+2)
Kiém chuyén héa PCO2=0,7 x HCO3-+ 21 (+2)
Toan ho hap cap  delta pH/delta PCO2 = 0,008
Toan ho hap man  delta pH/delta PCO2 = 0,003
Kiém ho hap cap  delta pH/delta PCO2= 0,008

Kiém ho hap man delta pH/delta PCO2 = 0,003
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