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Step 1: acidemia A\ alkalemia H*?

pH 7.400 = b4
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Na 127
K 4.0
cl 87
BUN 100
Cre 8.8
m#E 120
pH 7.400
p0O2 95
pCO2 25
HCO3 16
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Step 3: Anion gap (AG) [& ?

[ AG=Na-(CI4+HCO3), IEE{E = 12 ]
= 127-(87+16) = 24 >12
= %z AG D X
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Na 127
K 4.0
Cl 87
BUN 100
Cre 8.8
m#E 120
pH 7.400
p02 95
pCO2 25
HCO3 16 )
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Step 3-2: Anion gap (AG) Z=bIZi%E< Ela 14:§
AG = Na - (CI4+HCO3) = 24 TEKLTILS E;:s }‘z’g
AG M ERL T BE FHIEHCO3 £3% or 95
[ #§IEHC0O3 = HCO3 + A AG ] feos 16,

"HCO3=HCO03 + AAG =16 + 12=128]
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0CO2 = HCO3 + 15 = 16+15 = 31 1245125 M 700
pO2 95
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= [ pCO2 =HCO3 + 15 ]
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ApCo2= AHCO3 = [ pCO2 =HCO3 + 15 ]
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D &-F-FOR—R HCO3=0.10 X pCO2 + 21
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Step 5:pH & KDOER (FZLHH 7
pH 7.400 MEFD K 4.0
> EZ B4
HRA SN B D pHAY 01 IR T 5.
Mm;EK{EIX 0.5 mEq/L LF3 5
AK=5xpH

R4 pH 7.00 7.10 7.20 7.30 |7.40| 7.50
mEKfE 60 55 50 45 |4.0 | 3.5
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Step 6:A-aDO02 [\ ?

[A-aDO2 = 150-(PaC02/0.8)-Pa02] IE& =10

=150 - (25/0.8) - 95 = 24
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BRI —FEARIM I (95% CI) o0 0 || SRR M
pH 0.036 (0.030~0.042) pH 7.364 || 7.400
HCO3~ —1.5mEq/L (1.3~1.7) HCO3~| 25.5 24.0
PCO2 —6.0 mmHg (5.0~7.0) PCO2 46 40

1) Rang LCF, et al. Can peripheral venous blood gases replace arterial blood
gases in emergency department patients? Can J Emerg Med.2002;4:7

2) GokelY, et al. Comparison of blood gas and acid-base measurements in
arterial and venous blood samples in patients with uremic acidosis and
diabetic ketoacidosis in the emergency room. Am J Nephrol. 2000;20:319-23
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AaDO2; filifia BN AR I & 3% 77 [ 8 =
AaDO2 = PAO2-Pa02
= (PI02-PaC02/R)-Pa02
= (150-PaC02/0.8)-Pa02

PAO2 :ffifi@K025
Pa02 :EjffRINO2%IE P102
PIO2 :IRAZO273[E (ZEATIL150Torr)
PACO2 :ffif@ & CO273 £

PaCO2 :EffiRINCO27 £
R IR = 0.8(02&CO2MHT AT AL ER)

2Z@ PIO2IXERNTIX150Torr,
PIO2= (KRRJE —KZERIE) X KR P EERIEE (fi02)
=(760—47) X0.21=150
BEZQ hXSTOEEZERAR
fi02=0.2140.04 X BEEFHE (L/%) PaO2
| —/\FET R
fio2=@FR=(L/5) 10
BEIRAIE
fio2={EFRE(L/2)—11+10
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%% Z :Na 137mEg/L, K 6.1mEg/L, Cl 120mEq/L,
BUN 174.0mg/dL, Cre 12.15mg/dL,
M&H X947 :pH 6.968, pO2 140, pCO2 6.6, HCO3 1.4
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Step 1:acidemia H" alkalemia H? [ Na 137 )

e . . K 6.1

(%) acidemia cl 120

Step 2: B -1E R FHDIKEE (X2 BUN 174

Cre 12.15

(&) metabolic acidosis pH 6.968

pO2 140

Step 3:Anion gap (AG) [E? pCO2 6.6
(%) AG = 137-(120+1.4) = 156 ;I8 K RBEMHETIRF—TR | Heos 14

Step 4: (XEHHRE (FIEEEM?
(&) pCO2 = HCO3+15 = 1.4+15=16.4 ; E[ED pCO2LYIEfE = MERMETILAO—I X

Step 5:pH & MEKEDRE R [TZHMN?

(%) AK=5x ApH = pH 6.968 %55 K 6.16 DIET = [(XFFHRELY
Step 6:A-aDO2 [ ?

(%) AaDO2 = 150—(6.6/0.8)-140 = 1.75 = REAL

ZH: MIEICKDIEHBEARAEDEHIEE
= REEUTIF—IR & BRET7ILAO—DX
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M+ :170/100 mmHg
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% #2 :Na140 mEqg/L, K3.3 mEg/L, Cl 95 mEq/L,

BUN 16 mg/dL, Cre 1.1 mg/dL
M%7 X547 ;pH 7.480, pO2 85, pCO248, HCO3~ 33

\_




[fEEEH2]

i 151

Step 1:acidemia H" alkalemia H? [ Na 140 )

. . K 33

(&) alkalemia cl 95

Step 2:E&- 1B R T DIKEE (L7 g:LN 112

(%) metabolic alkalosis pH 7.480

p02 85

Step 3:Anion gap (AG) X ? pCO2 48
(%) AG = 140-(95+33) = 12 ; IEH Heos 33

Step 4: (X{EHHE (TEEEM?
(%) pCO2 = HCO3+15 = 33+15 = 48 ; E[ED pCO2[C—F = EFIZR{EIN TS

Step 5:pH & M/BKIEDREER (FZEHMN?

(B) AK=5x ApH=pH 7480 15 K 3.6 DIFT = FELYDLEL KFRE?
Step 6:A-aDO2 (£ ?

(%) AaDO2 = 150—(48/0.8)-85 = 5 = RRELL
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FEFRIADBHYSERIMNOA R UEREZITTLNS,
,UE‘E 82, BARIRETFABR, DEETIURYY
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ME:124/64 mmHg [RIESS/ . B  IEIKR20/9 7R

p
M%7 :Na140mEqg/L, K4.4mEqg/L, Cl 105mEq/L,

BUN 40mg/dL, Cre 2.1mg/dL, I#E 620mg/dL

RIRE  RT7RAK (34)
I %7 R 4347 ; pH7.140, p02 70, pCO2 33, HCO3712
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Step 1:acidemia H" alkalemia A ?
(%) acidemia
Step 2: - 1B E T HOIREE (L7
(%) metabolic acidosis
Step 3:Anion gap (AG) (£ ?
(%) AG = 140-(105+12) = 23 ; EHEHY
Step 4: RIEHEE IFEEMN?

fiE 151
4 )
Na 140
K 4.4
Cl 105
BUN 40
Cre 2.1
mpE 620
pH 7.140
p02 70
pCO2 33
L HCO3 12 y

(&) pCO2 = HCO3+15 = 12+15 = 27 ; R M pCO2(L33 = respiratory acidosistHdd Y,

Step 5:pH & MEKEDRE R [FZEHMN?

(B) AK=5XxApH =>pH 7140 755 K 53 DIET = FTRELYDLELY KFRE

Step 6:A-aDO2 (£ ?
(%) AaDO2 = 150-(33/0.8)-70 = 39 = L KHY = Rfi/KkE?
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MmME:126/63 mmHg AR$H69/%. B Sp02:92%
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M%7 :Na132mEqg/L, K7.8mEg/L, Cl 95mEq/L,

BUN 161mg/dL, Cre 14.46mg/dL, IM#E 135mg/dL

RIRE  R7RAK ()
I %7 5347 ; pH 6.792, p0O2167.0, pCO220.0, HCO3~ 2.9
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Step 1:acidemia H" alkalemia A ? ( Na 132 )
- . . K 7.8
(&) acidemia l 95
- = 7 {4 )| ""‘E D BUN 161
Step 2: f- 1B E FHDIKAE (X~ cre 1046
(Z&) metabolic acidosis mEE 135
pH 6.792
Step 3:Anion gap (AG) (& ? pO2 167
= = —(95+3) = . jes L pCO2 20
(&) AG=132-(95+3)=34 ; AG IBEXHY kHCOs 2.9)

Step 4: (X{EHIE (FIEEN?
(%) pCO2 = HCO3+15 = 3+15 = 18 ; B[R pCO2(F20 = resp. acidosisH,&HY ?

Step 5:pH & MBKIEDER [FZZH?
(%) AK=5XxApH=pH 6875 K70 DIFT = FHRLYLLY KEFEGRE])

Step 6:A-aDO2 (£ ?
(%) AaDO2 = 427-(20/0.8)-167 = 236 = ZELLMEKX GTRELELTELHH D) = HiiKiE?

2 RSBEMTFT7IOF—R + BIEETIOR—2 X IDARETHAD
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Casel:73F CKD G5D, DMEE. DMIEJE CamuptationFiE

pH p CO2 pO2 HCO3- BE
o v v b EER 7.378 34.8 80.4 20.0
Bk (HXBEENAR) 7.370 35.7 77.6 20.2
FRARID (& KBEA#AR) 7.342 39.9 35.2 21.1
B i — &A% 0.028 -4.2 -0.9
Case 2 :83F CKD G5, RMHBREILE. RAED-HRRTHNALET
pH p CO2 p0O2 HCO3- BE
Bk (HKBEENAR) 7.487 22.3 110 16.7
KR ERAR 7.409 30.3 30.6 18.7
B i — &A% 0.078 -8.0 -2.0
Case 3 : 77F% CKD G5D. RBRELE. ¥~ b F 77 TABR
pH p CO2 p0O2 HCO3- BE
Bk (HKBEENAR) 7.382 35.8 78.9 20.8
DBk (EXERAR) 7.337 44.8 38.2 23.4
B i — &A% 0.045 -9.0 -2.6
Case 3 : 78F CKD G5. DMBE. 9 - M O0A 2 + Bk
pH p CO2 p0O2 HCO3- BE
Bk (HXBEENAR) 7.386 33.0 67.6 19.4
bERAR (EXERAR) 7.361 36.2 39.2 20.0
B i — &A% 0.025 -3.2 -0.6

-4.0
-4.0
-3.8

-5.1
-4.6

-3.2
-2.0

-4.6
-4.4
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Peripheral venous and arterial blood gas analysis in adults: are they comparable?
A systematic review and meta-analysis.

Journal

Respirology (Carlton, Vic.). 2014 Feb;19(2);168-75. doi: 10.1111/resp.12225.

Author

Anthony L Byrne, Michael Bennett, Robindro Chatterji, Rebecca Symons, Nathan L Pace, Paul S Thomas
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Abstract

Peripheral venous blood gas (PVBG) analysis is increasingly being used as a substitute for arterial blood sampling; however,
comparability has not been clearly established. To determine if the pH, PCO2 and PO2 obtained from PVBG analysis is comparable
with arterial blood gas (ABG) analysis. A search was conducted of electronic databases as well as hand-searching of journals and
reference lists through December 2012 to identify studies comparing PVBG with ABG analysis in adult subjects. A systematic review
was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-Analyses statement. A meta-
analysis using a random effects model was used to calculate the average difference (bias) and the limits of agreement for the venous
and arterial pH, PCO2 and PO2 . A total of 18 studies comprising 1768 subjects were included in the meta-analysis. There was
considerable heterogeneity between studies with I(2) approaching 100%. There was little difference between the pH obtained from
the PVBG and the ABG, with the arterial pH typically 0.03 higher than the venous pH (95% confidence interval 0.029-0.038). The
venous and arterial PCO2 were not comparable because the 95% prediction interval of the bias for venous PCO2 was unacceptably
wide, extending from -10.7 mm Hg to +2.4 mm Hg. The PO2 values compared poorly, the arterial PO2 typically 36.9 mm Hg greater
than the venous with significant variability (95% confidence interval from 27.2 to 46.6 mm Hg). PVBG analysis compares well with
ABG analysis for pH estimations in adults but not to the PCO2 or PO2 . These differences are sufficiently large to be of clinical
significance.

© 2014 The Authors. Respirology © 2014 Asian Pacific Society of Respirology.
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The role of venous blood gas in the emergency department:
a systematic review and meta-analysis.

Journal

European journal of emergency medicine : official journal of the European Society for Emergency Medicine. 2014 Apr;21(2);81-8. doi:
10.1097/MEJ.0b013e32836437cf.

Author
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Affiliation

Abstract

The aim of this study is to provide a systematic review of the literature reporting agreement between arterial and venous pH, partial
pressure of carbon dioxide (PCO2), bicarbonate (HCO3~), base excess and lactate; and to perform a meta-analysis of the differences.
Medline and Embase searches using Eduserv Athens from 1950 to present were conducted using the terms 'VBG', 'ABG', 'arterial’,
'venous', 'blood’, 'gas’, 'lactate’, 'emergency' and 'department'. References of the published papers were hand searched and full-text
versions of those deemed helpful to the question were obtained. Mean difference (MD) and 95% limits of agreement (LOA) were either
reported or calculated from the published data. Pooled MDs with 95% confidence intervals (Cls) were calculated for differences
between arterial and venous pH, PCO2, bicarbonate and lactate. Thirteen articles relevant to pH, 12 relevant to PCO2, 10 relevant to
bicarbonate and three relevant to lactate were found. The pooled MD (venous-arterial) for pH was -0.033 pH units (95% CI -0.039 to
0.027) with narrow 95% LOA, the pooled MD for PCO2 was 4.41 mmHg (95% Cl 2.55-6.27) with 95% LOA ranging from -20.4 to 25.8
mmHg, the pooled MD for bicarbonate was 1.03 mmol/I (95% Cl 0.56-1.50) with 95% LOA ranging from -7.1 to 10.0 mmol/l and the
pooled MD for lactate was 0.25 mmol/l (95% Cl 0.15-0.35) with 95% LOA ranging from -2.0 to 2.3 mmol/I. Venous and arterial pH and
bicarbonate agree reasonably at all values, but the agreement is highest at normal values. Arteriovenous agreement for PCO2 is poor
and PvCO2 cannot be relied upon as an absolute representation of PaCO2. However, normal peripheral PvCO2 has a good negative
predictive value for normal arterial PCO2, and a normal PvCO2 can be used as a screen to exclude hypercapnic respiratory disease.
There may be a poor agreement between arterial and venous lactate at abnormal values; however, if the venous lactate is normal, it is
likely the arterial values of this parameter will also be normal.
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