ABG case 1
Nanna Not So Good!
An 89 year old woman living independently at home is brought in by ambulance with a GCS of 11/15 and a 5 day history of cough and epigastric pain treated by the GP with oral antibiotics and “strong pain killers” (?what). She has a past medical history of hypertension and type 2 diabetes (diet controlled). 

Her vital signs:

· Temp 35.2

· HR 85

· RR 8

· BP 130/75

· BSL 7.8

· O2 Saturations 85% on 15L via NRB 
Her ABG:

· pH 7.15

· pO2 64 (non-rebreather @ 15L – assume FIO2 0.6)

· pCO2 97

· HC03 34

· Glucose 12.5
· K+ 3.8

· Na+ 126

· Cl 91

· Albumin 26

· Hb 146

· Lactate 1.0

Q1. What is the primary acid-base disturbance? (1)
· Severe respiratory acidosis

· Likely acute on chronic respiratory acidosis 

· Expected HCO3 = 30 = (24 + (pCO2 - 40)/10)
Q2. Are there any secondary acid-base disturbances? Explain why? (2)
· The HC03 suggests an acute on chronic respiratory acidosis

· If the process is acute (which in this case it is likely to be), there is a co-existing mild metabolic alkalosis (renal compensation)
Q3. What type of respiratory failure does this patient have? (1) 

· Severe type 2 respiratory failure 

· Hypercaponea leading to a severe respiratory acidosis 

· Likely acute on chronic type 2 respiratory failure
· Expected HC03 = 30 = (24 + (pCO2 - 40)/10)
Q4. Calculate the A/a gradient and PaO2/FiO2 ratio for this patient (2)
· PAO2= (713x FIO2) – (pCO2 x1.25) = 421
· PAO2-PaO2 = 306-64 = 242
· PaO2/FiO2 ratio = 106 (normal >300)
Q5. List your differential diagnosis in this patient (5)

· Chronic COPD
· Acute decompensation due to ?pneumonia/LRTI
· Biliary/gastric cause for epigastric pain
· Opiate related hypoventilation
· Other central cause for hypoventilation
· e.g. CVA/ICH
Q6. List the electrolyte abnormalities (2)
· Moderately severe hyponatraemia (126) - corrected Na+ for glucose = 128
· Corrected Na = measured Na + 0.3 (glucose - 5.5) mmol/l
· Relative hypokalaemia (3.8) given acidosis
· Expected = 5x (7.4-actual pH) x 0.5 

· = 5 + (7.4-7.15) x 0.5 

· = 5.125
(urea, creatinine & osmolality not given – no need to calculate u:c ratio or osmolar gap)

Q7.  If you were to correct the acidosis, what would you expect to happen to the K+level? (1)

· It would drop
· For every 0.1 pH change above 7.4 = 0.5mmol/l drop in K 
· For every 0.1pH change below 7.4 = 0.5mmol/l rise in K
· (corrections assume that normal K=5 at pH 7.4)
 Q8. List your immediate management steps for this patient? (excludes investigations (7)
· Peri-arrest – move to RESUS area 
· Immediate respiratory support – BiPap to temporise while assess suitability for ETT
· Consider if she has an NFR order
· Intubate 

· Prevention of hypotension with 500 ml fluid boluses +/- peripheral vasoconstrictor (metaraminol) and choice of agent (e.g ketamine)
· Supportive care:

· NG tube

· Ongoing sedation – fentanyl / propofol (considering haemdynamics)

· Arterial line

· ABG monitoring

· BP monitoring

· Antibiotics to cover respiratory sepsis

· Consider naloxone if has had opiates
