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③ Structured technique for evaluation of acid-base disorders



Do they lead to the same conclusions?

- Yes, most of the time.
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Q2 So why bother?

- Some algorithms are more intuitive than others.

- There are certain unique strengths in each.
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BE is a better overall parameter than HCO3
-.
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Anesthesiology. 2023;139(6):860-867.
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𝐴𝐺 = 𝑁𝑎+ + 𝐾+ − 𝐶𝑙− − 𝐻𝐶𝑂3
−

ref. 12 – 16 mmol/L

ref. < 4 mmol/L

Medicine. 1977;56(1):38-54.
J Lab Clin Med. 1992;120(5):713-9.

𝑆𝐼𝐺 = 𝑁𝑎+ + 𝐾+ + 2 × 𝐶𝑎2+ + 2 × 𝑀𝑔2+ − 𝐶𝑙−

− 𝐻𝐶𝑂3
− − 𝐴𝑙𝑏 × 0.123 × 𝑝𝐻 − 0.631 − 𝑃𝑖 × 0.309 × 𝑝𝐻 − 0.469
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The classical 
approach

Stewart’s approach

Boston approach Quantitative rules 
for compensation

e.g.: Winters’ formula for expected compensation in MAC

𝑝𝐶𝑂2(𝑘𝑃𝑎) =
𝐻𝐶𝑂3

−

5
+ 1

Ann Intern Med. 1967;66(2):312-322.
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BE not explained 
by known factors

Anesthesiology. 2023;139(6):860-867.
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The principle

The effect of strong ions on BE

BESID = SID – SIDnorm

BESID = SID – 42
BESID = [Na+] – [Cl-] – 34

J Crit Care. 2010; 25, 525–531.



The principle

The effect of strong ions on BE – pH correction

Why? 

pH-driven strong ion redistribution
causes
discrepancy between ΔBE and ΔSID

Remedy?

For every 0.1 pH unit the reference SID (or [Na+]–[Cl-])
changes by 1.5 mEq/L in the opposite direction.

pH Normal [Na+]–[Cl-]

7.0 40

7.2 37

7.4 34

7.6 31

7.8 28



The principle

The effect of albumin on BE

BEAlb = 0.3 × [Alb] – [Alb]norm

the charge of albumin
(mEq/g)

the deviation in albumin 
concentration (g/L) 
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[Na+]-[Cl-]

disorders 
caused by SID

[Alb]

disorders 
caused by A-

SBE

Identify 
unmeasured 

anions

pCO2

Context

Summarise

1 2 3 4 5

Compare Na-Cl with 
34 mM

(apply correction to 
34 if pH is extreme: 
+1.5 for pH -0.1)  

Add 3mM to 
predicted SBE 
for each 10g/L 
below 40 g/L 

Compare BE 
on BG strip 
with BE 
predicted, 
Look at lactate 

Use „Bostron 
rules“, eg. Winters’ 
formula



Thank you for your attention.


