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Why Order an ABG??

Aids In establishing a diagnosis
Helps suide treatment plan
Aids INn ventilator managsement

Improvement in acid/base management allows

for optimmal function of medications

Acid/base status mmay alter electirolyvie levels
\ critical to patient status/care /




I G e il el
7.28 +- 0.05 18 +- 6.2 49.2+- 8.4 14-22
7.41-7.36 824 27-40 13-22
“ 7.09- 7.3 33-75 27-40 13-22
7.21- 7.38 31-85 27-40 13-22
“ 7.26- 7.49 55-80 27-40 13-22
7.29-7.45 54-95 27-40 13-22
7.35-7.45 83-108 32-48 20-28




Table 1.

Comparison of blood gas analysis at different sites

Variables




Base Excess(BE) / Base Deficit (BD)

» Normal range -2-2

» Positive (excess) (> +2mmol/L) indicates that there is a higher th
normal amount of HCO;_in the blood, which may be due to a
primary metabolic alkalosis or a compensated respiratory acidosi

» Negative(deficit (< -2mmol/L) indicates that there is a lower than
normal amount of HCO;_in the blood, suggesting either a
primary metabolic acidosis or a compensated respiratory alkalosi

» Predicted PH:

-If PaCO,<40= 7.4[(40- PaCO,)/100] =x0.5
- If PaCO,>40=  7.4[(40+ PaCO,)/100]

- BD or BE= ( PH - predicted PH) x67




- primarily composed of albumin
- also contains phosphate, sulfate, and other anions

12 mEq/L
HCOB' 24 mEq/L
ar
104 mEq/L

Anion gap = Na - (Cl"+ HCO,)

Corrected anion gap for hypoalbuminemia =
{4 - sarum albumin concantration) X 2.5 + calculated anion ga

Reference [1,2,5]



----- XX XX Diagnostics ------ The A“atomy
o ws%  wool of a Blood Gas Report
PtID 2570/ 00

Measured 37.0°C
oH 7.463

pCO: 444 mm Hg
p0; 113.2 mm Hg

Corrected 38.6°C

Measured Values

Temperature Correction:

oH 7.439 =
pCO, 476 i Is there any value to it?
pO: 123.5 mm Hg

Calculated Data .
HCO,act  31.1 mmol / L Calculated Data:
HCO,std 305 mmal / L Which are the useful ones?
BE 6.6 mimaol £ L

O, CT 147 mL/ dl

0, Sat 983 %

ct GO, 24 mmal /L

pOz(A-a) 322 mm Hg

pOz(a/A) 0.79 Entered Data:

Entered Data Derived from other sources
Temg 386 o
et Ho 10.5 g/dl

FiO, 30.0







STEP 1

TABI.E 26-3

Interpretation of ABG Test
1. Look at pH T = alkalosis

I = acidosis
2. Look at Paco, = respiratory parameter
3. Look at HCO; = metabolic parameter
DISORDER pH Paco; HCO,
Respiratory acidosis 4 m -
Respiratory alkalosis f Il =
Metabolic acidosis J = ]
Metabolic alkalosis ft —

pH normal = fully compensated

All values abnormal = partially compensated
Two abnormal values = uncompensated




STEP 2

» Respiratory or metabolic

» (primary pathology).

.
Arterial Blood Gases ;.7 .y #"ﬂ-..
PH acidosis < 7.4 > alkalosis

o

IPH 7.35-7.45!

| PaCoz 35 - 45 | qmmmmm Respiratory
' i

R Respiratory pH T oz | Akalosic

pH | peoz | Acidosic

O Opposite

M Metabolic
E Equal

pH T tcos T Alkalosis
P | HCoz | Acidosic

Uncompensated : Coz or HCoz normal
Partially Compensated : Nothing is normal

Compensated : PH is normal (7.4 baseline/neutral)




ACID BASE MNEMONIC

I

O
M
I

(ROME)

Respiratory
Opposite

ph F’Com{ré\

pH | PCO: 1 Acidosis

>

Metabolic

Equal

pHT HCOs T Alkalosis
pH | HCOs | Acidosis

Arteﬂal

@M @aw/
pH |PaCO: HCO:s
Respiratory /‘\ &/
Alkalosis fni
ReSpirCl’rOrY &/ | T Normal
Acidosis |
Metabolic T T—— T
Alkalosis
Metabolic | &/
Acidosis S




Compensatory changes (Metabolic disorders).

Primary | Primary | Compensatory | Expected Compensation Limits of
disorder | defect |response compensation

Metabolic | HCO3 | PCO2 1.5[HCO3] +8 12 PCO2=15mmHg
acidosis last 2 digits of pH X 100

15+ [HCO3]
Metabolic 1HCO3 1 PCO2 + 0.6 mmHg for A [HCO3] of PCO2=55mmHg
Alkalosis 1 mEg/L

15+ [HCO3]

Remember.......
v'Respiratory compensation

is always FAS | ...12-24 hrs
v’ Metabolic compensanon




Compensatory changes (Respiratory disorders).

Primary Primary | Compensatory | Expected Compensation Limits of
disorder defect response compensation

Respiratory 1 PC0O2 1 HCO3 Acute: [HCO3]=38
acidosis +1 Meqg/L 1 HCO3 for each 1 Meq/L
PCOZ of 10mmHg
Chronic: [HCO3]=45
+4 Meq/L 1 HCO3 for each 1 Meg/L
PCOZ of 10mmHg
Respiratory | PCO2 | HCO3 Acute: [HCO3]=18
Alkalosis -2Meq/l | inHCO3foreach | in  Meg/L
PCOZ of 10mmHg
Chronic: [HCO3]=15

-5 Meq/L | inHCO3 foreach | in  mEqg/L
PCOZ of 10mmHg




Table 52-9 APPROPRIATE COMPENSATION DURING SIMPLE ACID-

BASE DISORDERS RCA 101
DISORDER EXPECTED COMPENSATION RKA102
; RCC103 |
Metabolic PCO,= 1.5 x [HCOy ]+ 8 £ 2
acidosis RKC104
Metabolic Pco. increases by 7 mm Hg for each 10-mEg/L increase in
alkalosis serum [HCO; 7]

Respiratory acidosis

Anule

[:hmnln

| [HCO;7] increases by 1 for each 10—mm Hg increase in Pco,

[HCO, ] increases by 1.5 for each 10—-mm Hg increase in Fu|:1|3|E .

Respiratory alkalosis

Acute

| [HCO47] falls by 2 for each 10-mm Hg decrease in Pco,

Chronic

[HCO,] falls by 4 for each 10-mm Hg decrease in Pco.




Summary of ABG findings in simple acid-base disturbances

: |

d?:tli-:::i pH pCO, | HCO, Compensatory response
Metabolic ;a’mmediare respiratory compensation with
acidosis : : | ‘  hyperventilation and decreased pCO,
Respiratory s Delayed kidneys compensate by retaining
acidosis . L | 3 |HC O, (concentrations generally > 30)
Metabolic | . | fmimediate respiratory compensation with
alkalosis J . T |hypoventilation and increased pCO,
Respiratory ' 1 | of s IDE.!afEu.’ Kidneys compensate through
alkalosis . HCO, loss (concentrations generally < 18)

Correction always in Same direction
T Metabolic
Acidosis ' Hco3 X Pco2+4
Alkalosis ¢ Hco3 pCo2 ¢




' MUD-PIELS

STEP 4

» If metabolic acidosis -

High AG or normal AG







ABG in OSCE EXAM




»pH7.28

» PaCO,54mmHg
» PaO, 45mmHg
» HCO; 29mEq/L

» Base excess +7/




What are the-

» Abnormalities?

» Diagnosis?

» Likely causes?




» Low pH, high PaCO,, low PaO,, high HCO,

» Uncompensated respiratory acidosis with hypoxemia

» RESPIRATORY FAILURE (pneumonia, RDS)




» pH /.57

» PaCO2 22mmHg

» Pa02 156mmHg
» HCO3  18mEq/L

» Base excess -8




What are the-
Abnormalities?
Diagnosis?

Likely cause?




» High pH, low PaCO2, high PaO2, low HCO3

» UNCOMPENSATED RESPIRATORY ALKALOSIS WITH
HYPEROXIA

» Hyperventilation with high Fi02




pH 7.32

PaCO, 30mmHg
PaO,  70mmHg
HCO;, 12mkEq/L

Base excess-8




QUESTIONS

ABNORMALITIES

DIAGNOSIS

LIKELY CAUSES




- Low pH, low PaCO2, normal PaO2, low
HCO3

- UNCOMPENSATED METABOLIC ACIDOSIS
- SHOCK, RENAL FAILURE




pH 7.60

PaCO, 21mmHg
PaO, 65mmHg
HCO;, 24mkEq/L

Base excess+2




QUESTIONS

ABNORMALITIES

DIAGNOSIS

LIKELY CAUSES




» High pH, low PaCO2, normal PaO2, normal HCO3
» UNCOMPENSATED RESPIRATORY ALKALOSIS

» HYPERVENTILATION (BRONCHIAL ASTHMA)




pH /.36

PaCO, 70mmHg
PaO, 75mmHg
HCO;, 35mEg/L

Base excess+14




QUESTIONS

ABNORMALITIES

DIAGNOSIS

LIKELY CAUSES




» Low pH, high PaCO2, normal PaO2, high HCO3

» COMPENSATED RESPIRATORY ACIDOSIS

» VENTILATED INFANT WITH TUBE BLOCK




pH 7.52

PaCO, 47mmHg
PaO, 80mmHg
HCO;, 30mEg/L

Base excess+3




QUESTIONS

ABNORMALITIES

DIAGNOSIS

LIKELY CAUSES




» High pH, high PaCO2, normal Pa02, high HCO3

» UNCOMPENSATED METABOLIC ALKALOSIS

» VOMITING, PYLORIC STENOSIS




pH 7.14

PaCO, 54mmHg
PaO, 55mmHg
HCO;, 14 mEqg/L

Base excess-/




QUESTIONS

ABNORMALITIES
DIAGNOSIS

LIKELY CAUSES




=« Low pH, high PaCO2, normal PaO2, low HCO3

= UNCOMPENSATED RESPIRATORY AND METABOLIC
ACIDOSIS

= INFANT ON VENTILATOR WITH TUBE BLOCK & SHOCK




STATION 2 STATION 3

DATA "/ COMUNICATION
1 |

COMUNICATION
2

ﬁ STATION 4

STATION 1

SLIDES STATION 2
~— |EMERGENCY @




STATION 2 STATION 3
HISTORY 2 | —{EXAMINATION 1 @

STATION 4
EXAMINATION 2

STATION 1

HISTORY 1 STATION 2 @
"~ |DEVELOPMENT




Thank You




