ABG SAQ

Dis-Asthma

A 21 y/o asthmatic who has previously been admitted to ICU for asthma, presents to your department in acute respiratory distress. Her GP saw her 2 days ago and commenced prednisolone and 2 hourly nebs with a tapering salbutamol schedule. She did not present to ED as she had a bad experience in ICU previously. Her vital signs on arrival are:

HR 140

Bp 112/70

RR 32
Sats 92%

T 37.2

ABG analysis is taken in the resus area

FiO2

0.4



pH

7.32




pO2

65




pCO2

48

HCO3

18




BE

-6




O2 Sats
92%

Lac

4.6

Cl

88

Na 

142

K

3.2

Gluc

10.2
1) What is the primary acid base disturbance? Show any calculations (2)

2) What secondary acid-base disturbance(s) exists? Show any calculations (2)

3) Calculate the A-a gradient for this patient and make a statement about this patients oxygenation (2)
4) List the other abnormal features of this ABG and state their likely cause?(3) 

5) What are the management priorities now in this patient?(3)

1) What is the primary acid base disturbance, show any calculations? (2)

Respiratory acidosis- in keeping with presentation

Expected HCO3 for CO2  = 24+ (48-40)/10 x1 =  24.8

Actual HCO3 = 18 

Therefore not compensated 

2) What secondary acid-base disturbance(s) exists and show any calculations used to arrive at this conculsion(2)
Mild decrease in HCO3 (18 instead of 24)
· Coexisting Metabolic Acidosis 

Expected CO2 for this degree of acidosis (use Winters formula)


= (1.5 x HCO3) + 8 (+/- 2)


= (1.5 x 18) + 8 = 35 

Actual CO2 = 48

SO BOTH RESP AND METABOLIC ACIDOSIS!

· AG 
= 142 – 18 – 105




= 142- 123





= 19 ( HAGMA

· DR
= (19 – 12)/(24-18)

= 7/6


= 1 (  Isolated HAGMA


Dual disturbance. No compensation

3) Calculate the A-a gradient for this patient and make a statement about this patients oxygenation (2)

Critical hypoxia on supplemental O2

A-a Gradient


= PAO2 – PaO2


= (713 x 0.4) x (1.25 x 48) – (65)


= 285.2 – 1.25 x 48 – 65


= 285.2 – 60 – 65


= 285– 125 = 160 ( Grossly elevated 

(expected for 21 y/o = 21/4 + 4 = 9)

Gross V/Q mismatch – Critical asthma

4) List the other abnormal features of this ABG and state their likely cause?(3) 

Hypokalaemia- likely intracellular shift from salbutamol


Expected K  for pH = 5 + 0.5 x 5 = 5.25


Significantly K deficient on correction- 

needs replacement + ECG monitoring

Hyperglycaemia – glucocorticoids

Lactate elevated – likely salbutamol (B2)

5) List the management priorities now in this patient?
(3 marks)

Life threatening asthma- possibility of hypercapnic respiratory arrest

· High dose Bronchodilators (salbutamol continuous 5mg nebs and Ipratropium Bromide 500mcg neb 20 minutely for 1 hr, then 4 hrly)


· MgSO4

· Continue steroids – IV better with HC when so compromised

· Airway Management

· Consider BiPAP, may require intubation with IPPV if no improvement

· Permissive hypercapnia, low rate, awareness of dynamic hyperinflation
· 
Early involvement of ICU/Anaesthetics
