
A 29 year old woman is brought into the emergency department by a friend after being 
found in an agitated state. The woman is reluctant to be assessed and declines to give a 
history. The only available blood test is an arterial blood gas and electrolytes on room 
air. 

Her results are: 

Question 

FACEM VAQ Exam 2003.1 – Question 3 
• The overall pass rate for this question was 55 1 83 (66.3%). 
• Examiners felt that this was a good question but were aware that, given the 

number of calculations that can be made from a combined gas 1 electrolyte 
result, that it was a big ask in the available time. 

• It was expected that an answer would note the normal anion gap metabolic 
acidosis, the respiratory alkalosis, hyperkalaemia and normal Aa gradient. 

• The differential diagnosis list could then include the causes of each of these. 

Investigation Parameter Reference range

PH 7.31 (7.35-7.45)

PC02 30 (35-45) 

PO2 104 (75-100)

HC03 18.5 (22-33)

BE -4.8 (-3.0-+3.0)

Sat 99% (95-98%)

Fi 02 0.21

Na+ 141 (135-145)

K+ 8.4 (3.2-4.5)

Ca2+ 1.21 (1.15-1.35)

Cl- 113 (100-110)

a. Describe the blood test results. (50
%)

b. List the differential diagnosis. (50
%)



• Failures were due to arriving at the wrong summary / diagnosis and then trotting 
out the usual MUDPILES causes for an increased anion gap. 

• 2002.1 (NOT ABG) 
• 6. A 54 year old man is referred by his local medical officer 
• with the following pathology results. He complains of 
• approximately two weeks of difficulty voiding, and 
• increasing nausea. 
• Na 137 mmol/L (136 - 148) 
• K 4.90 mmol/L (3.8 - 5.0) 
• Cl 101 mmol/L (95 - 110) 
• HCO3 
• - 12.7 mmol/L (18 - 25) 
• Urea 56.9 mmol/L (2.5 - 6.4) 
• Cr 1132 umol/L (60 - 120) 
• Mg2+ 0.68 mmol/L (0.7 – 1.1) 
• Ca2+ 1.86 mmol/L (2.20 – 2.60) 
• PO4 
• - 3.90 mmol/L (0.80 – 1.50) 
• (a) Interpret the above results. 
• (b) Outline your treatment plan for this patient. 

1. An 85 year old man is brought to your Emergency 
Department fitting. His family say that he has been 
unwell for the last two weeks. These are his initial 
biochemistry results. 
Na 99 mmol/L (136 - 148) 
K 4.2 mmol/L (3.8 - 5.0) 
Cl 68 mmol/L (95 - 110) 
HCO3 
- 21 mmol/L (18 - 25) 
Urea 7.8 mmol/L (2.5 - 6.4) 
Cr 72 umol/L (60 - 120) 
CK 2181 U/L (0 - 195) 
TnI <0.10 ng/ml (<0.1 normal limits, 
>1.0 suggest myocardial infarction) 
pH 7.52 (7.35 – 7.45) 
pCO2 31 mmHg (35.0 – 45.0) 
pO2 149.5 mmHg (83.3 – 100.0) 
BE 2.4 (-3.0 – 3.0) 
HCO3 24.6 mmol/L (22.0 – 33.0) 
(a) What are the abnormalities? List the likely causes. 
(b) What are the major issues in this patient’s treatment? 

2001.2 (NOT ABG) 
4. A 19 year old male presents following an overdose of 
alcohol and salbutamol nebuliser solution. He is drowsy 
but responds to voice, pulse rate 170/min and irregular, 
blood pressure 100/60, SaO2 100% (Hudson mask 
8l/min). Below is his first set of biochemistry results. 
Na 142 mmol/L (136 - 148) 
K 2.3 mmol/L (3.8 - 5.0) 
Cl 104 mmol/L (95 - 110) 
tCO2 15 mmol/L (18 - 25) 
Urea 3.9 mmol/L (2.5 - 6.4) 
Cr 99 umol/L (60 - 120) 
Mg 0.84 mmol/L (0.7 – 1.1) 
(a) Describe the abnormalities and their probable causes. 
(b) Outline your further investigations for this patient. 

2001.1 (NOT ABG) 
6. A 35 year old man presents with severe abdominal pain. 
His initial biochemistry is below. 
Na 143 mmol/L (136 - 148) 
K 3.7 mmol/L (3.8 - 5.0) 
Cl 110 mmol/L (95 - 110) 
Urea 3.7 mmol/L (2.5 - 6.4) 
Cr 74 umol/L (60 - 120) 
Glucose 9.4 mmol/L (3.0 - 8.0) 
Total protein 71 g/L (66 - 82) 
Albumin 41 g/L (33 - 50) 
Bilirubin (total) 113 umol/L (5 - 20) 
AST 508 U/L (5 - 52) 
ALT 1239 U/L (4 - 35) 
Alk Phos 136 U/L (18 - 116) 
GGT 568 U/L (8 - 78) 



Amylase 2971 U/L (20 - 100) 
(a) List the investigations that need to be arranged in the 
Emergency Department. 
(b) Outline you management plan. 

4. The following arterial blood gas results belong to a 79 
year old patient with acute on chronic respiratory 
distress, who has remained in your Emergency 
Department overnight. 
Time 0315 hours 0430 hours 0730 hours 
pH (7.35-7.45) 7.41 7.33 7.33 
pCO2 (35-45 mmHg) 82.4 110.4 96.4 
pO2 (83.3-100 mmHg) 38.1 22.8 155.8 
HCO3 (22-33 mmol/L) 50.6 56.2 49.8 
Base excess (-3 – 3) 21.3 23.9 19.1 
(a) Outline your interpretation of these results. 
(b) List your treatment priorities. 

2000.1 (NOT ABG) 
4. A 24 year old female presents following an acute 
exacerbation of her asthma. These arterial blood gases 
are taken on 15 litres of oxygen per minute after multiple 
doses of nebulised salbutamol. 
PH 7.37 (N 7.35 – 7.45) 
PCO2 40.7 mmHg (N 35 – 45 mmHg) 
PO2 91.7 mmHg (N 90 – 100 mmHg) 
SaO2 96.2 % (N 94 – 100 %) 
HCO3 21.2 mmol/L (N 24 – 32 mmol/L) 
BE -3.9 mmol/L (N + 3 mmol/L) 
(a) Interpret these blood gases. 
(b) Describe your further management in view of these 
ABGs. 

2. A 60 year old man presents with confusion. These are his 
serum electrolyte results: (NOT ABG) 
Na+ 113 mmol/L (N 135 – 145 mmol/L) 
K+ 3.4 mmol/L (N 3.5 – 5.0 mmol/L) 
Cl- 76 mmol/L (N 95 – 110 mmol/L) 
HCO3 
- 25 mmol/L (N 24 – 32 mmol/L) 
Glucose 8.3 mmol/L (N 3.0 – 8.0 mmol/L) 
Urea 1.9 mmol/L (N 3.0 – 8.0 mmol/L) 
Creatinine 0.06 mmol/L (N 0.05 – 0.12 mmol/L) 
a. What is your interpretation of these results? 
b. What features on history and examination, and what 
further investigations, would enable you to make a 
definitive diagnosis? 

6. A 75 year old man has become progressively confused 
over the last few days. His biochemistry results are 
below: (NOT ABG) 
Result Normal Range 
Sodium 130 (136-144) mmol/L 
Potassium 4.5 (3.3-4.6) mmol/L 
Chloride 84 (98-108) mmol/L 
Bicarbonate 16 (23-32) mmol/L 
Urea 25 (3.5-9.0) mmol/L 
Creatinine 0.45 (0.06-0.14) mmol/L 
Glucose 104.7 (3.5-8.0) mmol/L 
(a) What is your diagnosis based on the biochemical 
results? 
(b) What is the corrected serum sodium? 
(c) What other investigations would you perform? 

1997.2 (NOT ABG) 
7. A 55 year old female presents confused after a collapse 
at home. She is hypotensive with symptoms suggestive 
of a chest infection. Her initial electrolytes are shown. 
Biochemistry results 
Result Normal Range 
Sodium 121 (134 – 143 mmol/L) 
Potassium 5.9 (3.5 – 5.0 mmol/L) 
Chloride 93 (97 – 107 mmol/L) 
Bicarbonate 17 (24 – 34 mmol/L) 
Urea 30.7 (3.1 – 8.1 mmol/L) 
Creatinine 0.06 (0.06 – 0.10 mmol/L) 
Glucose 4.0 (3.5 – 8.0 mmol/L) 



(a) What is the differential diagnosis? 
(b) What is the initial Emergency Department 
management? 

1999.1 
7. A 70 year old man presents with abdominal pain. His 
arterial blood gases taken on room air are shown below: 
Result Normal Range 
pH 7.48 (7.36-7.44) 
pO2 68 (90 - 105 mmHg) 
pCO2 49 (36 - 44 mmHg) 
HCO3 43 (24 - 32 mmol or mEq/L) 
BE +17 (-3) to (+3) mmol/L 
(a) Interpret the blood gases. 
(b) Discuss the differential diagnosis. 

1996.1 
9. A two year old presents acutely unwell with tachypnoea 
and abdominal pain. Urgent biochemistry is shown. 
Units Normal Range 
PH 7.20 (7.35-7.45) 
PCO2 25.0 mm Hg (35.0-45.0) 
PO2 121.0 mm Hg (85.0-100.0) 
Bicarbonate 10.0 mmol/L (21.0-28.0) 
Base excess -16.4 mmol/L (-2.0-2.0) 
Sodium 138 mmol/L (133-145) 
Potassium 4.5 mmol/L (3.5-5.0) 
Chloride 96 mmol/L (99-108) 
(a) What is the abnormality? 
(b) What is the differential diagnosis? 

1. A sixty year old female presents to the Emergency 
Department after a generalised seizure. Her biochemical 
results are shown. 
Units Normal Range 
Sodium 100 mmol/L (133-145) 
Potassium 2.8 mmol/L (3.5-5.0) 
Chloride 69 mmol/L (99-108) 
Total CO2 17 mmol/L (22-31) 
Urea 2.7 mmol/L (2.0-7.0) 
Creatinine 50 µmol/L (50-110) 
Glucose 5.5 mmol/L (3.5-8.0) 
(a) What is the differential diagnosis? 
(b) What further specific investigations will you perform 
to elucidate the cause of her problem? 

1995.2 
7. A 76 year old male presents to the Emergency 
Department after two syncopal episodes. The following 
investigations are performed: 
Biochemistry: 
Units Normal Range 
Sodium 145 mmol/L (133 - 145) 
Potassium 4.2 mmol/L (3.5 - 5.0) 
Chloride 103 mmol/L (99 - 108) 
Total CO2 22 mmol/L (22 - 31) 
Urea 25.7 mmol/L (2.0 - 7.0) 
Creatinine 110 mmol/L (50 - 110) 
Haematology: 
Units Normal Range 
White Cells 12.6 x 109/L (4.0 - 11.0) 
Haemoglobin 95 g/L (120 - 160) 
Platelets 337 x 109/L (150 - 450) 
MCV 93 fL (80 - 100) 
Haematocrit (PCV) 0.28 (0.37 - 0.47) 
(a) What is the likely diagnosis? 
(b) What further assessment in the Emergency 
Department would help confirm the diagnosis? 

2. A 75 year old male is brought in by ambulance 
unconscious after being found at home by a neighbour. 
His initial biochemical findings are shown: 
Units Normal Range 
Sodium 162 mmol/L (133 - 145) 
Potassium 4.8 mmol/L (3.5 - 5.0) 
Chloride 121 mmol/L (99 - 108) 
Bicarbonate 18 mmol/L (24 - 34) 



Urea 17.2 mmol/L (2.0 - 7.0) 
Creatinine 150 µmol/L (50 - 110) 
Glucose 46.7 mmol/L (3.5 - 8.0) 
(a) What is the diagnosis? 
(b) What is your fluid management in the Emergency 
Department? 

1995.1 
11.A 35 year old male presents with painful legs two days 
after running in a marathon. The serum biochemistry 
results are shown. 
(a) What is the likely diagnosis? 
 (b) What are the important aspects of treatment? 
Units Normal Range 
Sodium 134 mmol/L (133 - 145) 
Potassium 3.9 mmol/L (3.5 - 5.5) 
Chloride 96 mmol/L (99 - 108) 
Total CO2 21 mmol/L (22 - 31) 
Urea 22.1 mmol/L (2.0 - 7.0) 
Creatinine 0.41 mmol/L (0.05 - 0.08) 
AST 558 U/L (5 - 40) 
LD 740 U/L (100 - 190) 
CPK 31,818 U/L (5 - 150) 

8. A 79 year old female living alone is found in a confused 
state. The following investigations are performed. 
(a) What are the biochemical and acid/base abnormalities 
demonstrated? 
(b) List the possible causes of this presentation. 
Units Normal Range 
Biochemistry: 
Sodium 117 mmol/L (133 - 145) 
Potassium 2.4 mmol/L (3.5 - 5.0) 
Chloride 50 mmol/L (99 - 108) 
Total CO2 65 mmol/L (22 - 31) 
Urea 25.2 mmol/L (2.0 - 7.0) 
Creatinine 0.12 mmol/L 0.05 - 0.08) 
Arterial Blood Gas: 
pH 7.79 (7.35 - 7.45) 
pCO2 39.1 mm Hg (35.0 - 45.0) 
pO2 53.0 mm Hg (85.0 - 100.0) 
Bicarbonate 61.2 mmol/L (21.0 - 28.0) 
TCO2 62.4 mmol/L (22.0 - 31.0) 
Base excess 32.9 mmol/L (-2.0 - 2.0) 
Saturation 95.7% (95.0 - 100.0) 

2. A 50 year old female is brought to the Emergency 
Department after collapsing at home. Her biochemical 
profile is shown. 
(a) What is her differential diagnosis? 
(a) How would you confirm the diagnosis? 
Units Normal Range 
Sodium 111 mmol/L (133 - 145) 
Potassium 9.6 mmol/L (3.5 - 5.0) 
Chloride 89 mmol/L (99 - 108) 
Bicarbonate 16 mmol/L (24 - 34) 
Urea 35.5 mmol/L (2.0 - 7.0) 
Creatinine 0.14 mmol/L (0.05 - 0.08) 
Glucose 7.3 mmol/L (3.5 - 8.0) 

1994-1991 – none! 

1990 
6. A three year old girl is brought to the Emergency 
Department by her parents with a four day history of 
diarrhoea. This initially settled with clear fluids and on 
the day before presentation the girl ate a normal lunch 
and dinner. On the morning of presentation, the girl was 
anorexic. In the afternoon, the parents noticed that she 
was pale, breathing rapidly and looked unwell. She had 
several loose bowel motions that afternoon and 
complained of abdominal pain. 
On initial examination in the Emergency Department, 
you find her pale, drowsy but rousable and looking 
unwell. 

Her vital signs are a blood pressure of 80 mm mercury, 
pulse of 130 beats per minute, a respiratory rate of 60 



breaths per minute and she is afebrile. Her mucous 
membranes and tongue are dry. There is no neck 
stiffness, her chest is clear and heart sounds normal. Her 
abdomen is soft and non-tender and bowel sounds are 
present. Apart from drowsiness, there are no abnormal 
neurological signs. 
Her initial investigations show: 
Normal values 
Hb. 18.6 g/dL 11.5 - 16.5 g/dL 
WCC 33.6 x 109/L 4.0 - 11.0 x 109/L 
Platelets: plentiful 150 - 500 x 109/L 
Na+ 137 mmol/L 134 - 145 mmol/L 
K+ 4.9 mmol/L 3.7 - 4.9 mmol/L 
Creatinine 60 mmol/L 55 - 120 mmol/L 
Blood sugar 17.2 mmol/L 3.6 - 6.6 mmol/L 
Arterial blood gases: 
pH 7.20 7.36 - 7.44 
pO2 121 mm of mercury 80 - 100 mm of mercury 
pCO2 25 mm of mercury 36 - 44 mm of mercury 
HCO3 10.1 mmol/L 22 - 30 mmol/L 
Base excess - 16 mmol/L -3 to +3 mmol/L 
(a) How do you interpret your findings and these results 
in the clinical setting given? 
(b) What are the possible diagnoses of this patient's 
illness? 
(c) List what further information you would like to 
confirm your diagnosis. 
(d) How would you manage this patient? 

1989-1986 – none! 



2003.1 
3. A 29 year old woman is brought in to the Emergency 
Department by a friend after being found in an agitated 
state. The woman is reluctant to be assessed and declines 
to give a history. The only available blood test is an 
arterial blood gas and electrolytes on room air. 
Reference range 
pH 7.31 (7.35-7.45) 
PCO2 30 mmHg (35-45) 
PO2 104 mmHg (75-100) 
HCO3 18.5 mmol/L (22-33) 
BE -4.8 (-3.0-+3.0) 
Saturation 99% (95-98%) 
FIO2 0.21 
Na+ 141 mmol/L (135-145) 
K+ 8.4 mmol/L (3.2-4.5) 
Ca2+ 1.21 mmol/L (1.15-1.35 
Cl- 113 mmol/L (100-110) 
(a) Describe the blood test results. (50%) 
(b) List the differential diagnosis. (50%) 

4. A previously well 6 year old child presents to your 
Emergency Department. Her biochemistry results on 
arrival are shown. 
Biochemistry results 
Result Normal Range 
Sodium 139 (133 – 145) 
Potassium 4.6 (3.5 – 5.0) 
Chloride 108 (99 – 108) 
Urea 17.5 (2.0 – 7.0) 
Creatinine 0.14 (0.05 – 0.08) 
Glucose 4.0 (3.5 – 8.0) 
Arterial blood gas results (21% FI O2) 
PH 7.27 (7.37 – 7.43) 
pCO2 18 (36 – 44) 
pO2 85 (80 – 100) 
Bicarb 8 (23 – 33) 
Base excess -16.2 (-2.0 - +2.0) 
(a) How would you interpret these results? 
(b) List the causes of this condition. 

Question 2 
A 37 year-old man presents to ED with the community psychiatric team. 
They report that he is normally affected by auditory hallucinations and has some social 
withdrawal but is otherwise co-operative to the team members who visit his residence on a 
regular basis.  
Today he was found drowsy and confused. Arterial blood gases on room air were taken soon 
after arrival. 

pH   7.32   (7.35 – 7.45) 
pO2   90  mmHg  (80 – 100) 
pCO2   32 mmHg  (35 – 45) 
Na+   119 mmol/L  (135 – 145) 
K+   4.1 mmol/L  (3.5 – 5.0) 
Cl-   92 mmol/L  (95 – 110) 
HCO3-  18 mmol/L  (20 – 26) 
Albumin 30 mmol/L  (35 – 45) 
BSL   4.6 mmol/L  (3.0 – 7.7) 

 Hb  132 g/L  (115 – 130) 

Describe and interpret these results (100%). 





2004.1 VAQ 5 

A 25 year old man presents after a two day illness of fever and vomiting. The following 
investigations have been performed. 

Question 

FiO2  0.4 
pH  7.8 
PCO2  15 mmHg 
PO2  192 mmHg (75-100) 
HCO3  23  
BE  10.1 
O2 sat  99.7% 
Na  119 
K  2.5 
Cl  65  (100-110) 
Urea  10.3  (3-8) 
Creat   0.187  (0.07-0.12) 
Glu  4.5  (3.0-7.8) 

FACEM VAQ Exam 2004.1 – Question 5 
• The overall pass rate for this question was 38 / 69 (55%). 
• This set of results was seen by the examiners as complex to interpret showing a 

triple acid base disturbance with profound metabolic alkalosis, respiratory 
alkalosis and metabolic acidosis associated with an elevated anion gap and 
increased Aa gradient. 

• Examiners expected that at least 2 of the acid base disturbances would have 
been detected and that a possible explanation in the context of the clinical 
setting (such as salicylate poisoning) would be given. 

• Those who failed did not appreciate the complexity of the disturbance, stated the 
obvious (eg hyponatremia) without interpreting or just regurgitated a list of 
causes without linking these to the clinical scenario. 

2005.1 VAQ 1 

A 14 year old female presents to the emergency department via ambulance with 
agitation and drowsiness. An arterial blood gas is taken. 

Describe and interpret her results. 

FiO2  0.21 

a. Describe and interpret these laboratory findings. (100%
)



pH  6.89   (7.35-7.45) 
pCO2  72 mmHg  (35-45) 
pO2  60 mmHg  (80-110) 
HCO3  -10 mmol/L (23-32) 
BE  -20.5   (-2/+2) 
Na  136 mmol/L (135-145) 
K  4.0 mmol/L (3.5-5.5) 
Cl  90 mmol/L  (90-115) 
Urea  16 mmol/L (3.5-8.0) 
Creat  0.14 mmol/L (0.06-0.12) 

FACEM VAQ Exam 2005.1 – Question 1 
• The overall pass rate for this question was 39 / 44 (88.6%). 
• Examiners expected that candidates would provide a comprehensive description 

that included comment on the respiratory acidosis, metabolic acidosis, elevated 
anion gap and calculation of the A-a gradient. 

• It was expected that clinically relevant (for a 14yo girl) unifying differential 
diagnoses would be provided rather than separate diagnoses for the respiratory 
acidosis or metabolic acidosis alone. 

• A pass could be gained by a sound description and interpretation but better 
answers formulated a clinically relevant differential diagnosis which confirmed 
understanding of the concepts involved. 

2005.2 VAQ 1 



A 34 year old woman presents to your emergency department with a history of 
abdominal pain, vomiting and diarrhoea for two weeks. Examination reveals 
dehydration and generalised abdominal tenderness. 

His observations are: 

Arterial blood gas and biochemical results are shown. 

Describe and interpret her results.   (100%) 

FiO2  0.21 
pH  7.21  (7.35-7.41) 
pCO2  31  (33-47) 
pO2  83  (85-110) 
HCO3  12  (21-27) 
BE  -14  (-3 - +3) 
Na  135  (134-146) 
K  2.8  (3.5-4.5) 
Cl  111  (95-105) 
Glu  7.2  (3.5-5.5) 
Urea  84  (3-8) 
Creat  0.57 mmol/L (0.04-0.10) 

FACEM VAQ Exam 2005.2 – Question 1 
• The overall pass rate for this question was 47/56 (83.9%). 

HR 140 /min

BP 130/70 mmHg 
supine

Temp 36.5 Celsius

Sa02 97 %RA



• Examiners expected that candidates would correctly interpret this as normal 
anion gap metabolic acidosis which could be due to GI or renal causes given the 
scenario presented. 

• Reasons for failing answers included omission of renal failure in the 
interpretation, stating that the hypokalaemia was due to acidosis and 
misinterpreting the anion gap. 

2006.1 VAQ 3 

A 23 year old male with a decreased level of consciousness is being assessed in your 
ED. His arterial blood gas results with reference ranges are: 

Question 

FACEM VAQ Exam 2006.1 – Question 3 
• The overall pass rate for this question was 32/40 (80%). 
• Although this was a complex set of results the only requirement was for a 

correct description of the results (profound metabolic acidosis, high anion and 
osmolar gaps) and a plausible synthesis such as an alcohol poisoning. 

• Failing answers synthesized inappropriately (eg diabetic ketoacidosis) or merely 
reported the abnormalities (which could be done simply by reading the reference 
ranges) without qualifying their magnitude or significance. 

FIO2 0.3

pH 6.9 (7.35-7.43)

pCO2 10 mmHg (37-50)

p02 147 mmHg (36-44)

Bicarbonate 2 mmol/L (22-28)

Base excess -30 (-3 - +3)

O2 saturation 98 % (70 – 80)

Lactate 7.1 mmol/L (< 1.3)

Na+ 140 mmol/L (134-146)

K+ 6 mmol/L (3.4-5)

Cl- 105 mmol/L (98-106)

Creatinine 0.1 mmol/L (0.06 – 0.12)

Urea 4.8 mmol/L (3-8)

Glucose 5.2 mmol/L (3.5-5.5)

Osmolality 360 mOsm/L (275 – 295)

a. Describe and interpret the results of his investigations. (100%)



2007.1 VAQ 3 

An 85 year old woman is in your emergency department awaiting a surgical ward bed 
for treatment of a bowel obstruction. After becoming increasingly tired and breathless, 
the following investigations are performed. 

Question 

!  

FACEM VAQ Exam 2007.1 – Question 3 
• The overall pass rate for this question was 40/55 (72.7%). 
• Clinical Chemistry showed a mixed acid–base abnormality (resp acidosis and 

low Chloride metabolic acidosis) plus evidence of hypoperfusion/dehydration 
(raised lactate and urea with N creatinine) 

• This question was regarded as a good mid-level discriminator with a wide 
spread of marks allocated. 

a. Describe and interpret the results of her investigations. (100%)



• Poor responses failed to show an understanding of mixed acid/base disturbances, 
the causes of metabolic alkalosis and compensatory responses to this condition. 

• Better responses calculated secondary values for anion gap and A-a gradient 
plus discussed possible causes for the renal impairment and elevated lactate. 

A 77 year old man presents to your emergency department feeling generally unwell for 
several days. He is noted to have a pulse rate of 36 beats / minute and is normotensive.  
Arterial blood gases and serum biochemical tests are performed 

Question 

!  

FACEM VAQ Exam 2007.2 – Question 3 
• The overall pass rate for this question was 57/77 (74.0%). 
• The examiners felt that this was an excellent set of clinical data on which to base 

a question. 
• Good answers identified all the major abnormalities plus discussed specific 

treatments including dialysis, use of digoxin Fab fragments and avoided the use 
of calcium for the hyperkalemia in the presence of digoxin toxicity. 

2008.1 VAQ 3 

a. Describe and interpret the results of his investigations. (70%)

b. Outline your treatment of his raised digoxin level (30%)



A 62 year old, previously well woman is referred to your ED with a letter from her 
doctor that states: 

“She has a 6 week history of increasing lethargy, malaise, weight gain and peripheral 
oedema. BP 180/120. See electrolyte results enclosed. She is currently taking no 
medication.” 

Question 

Investigation Results 

FACEM VAQ Exam 2008.1 – Question 3 
• The overall pass rate for this question was 49/62 (79.0%). 
• Both examiners felt that this was a very good question. 
• Good responses identified the multiple abnormalities, stressed the potentially 

life threatening hypokalaemia, suggested mineralocorticoid excess as a potential 
cause and integrated the findings into relevant differential diagnoses. 

• Poor answers failed to address one or more of the above facets. 

2008.2 VAQ 3 

Describe and interpret her investigations (100
%)

Reference 
Range

Na+ 151 mmol/L 134-146

K+ 2.0 mmol/L 3.4-5.0

Cl- 98 mmol/L 98-106

HCO3- 40 mmol/L 22-32

Urea 5.8 mmol/L 3-8

Creatinine 0.06 mmol/L 0.06-0.12

Glucose 16 mmol/L 3.5-5.5



An 83 year old woman presents with a three day history of malaise and polyuria. She 
has a past history of Type 1 Diabetes and Hypertension. 

Her observations are: 

Question 

Serum biochemistry 

HR 100 /min

BP 183/65 mmHg supine

GCS 14 M6 V5 E3

sO2 100% O2 6 L/min via Hudson 
Mask

Describe and interpret her investigations (100
%)

Reference 
Range

Na+ 125 mmol/L 134-146

K+ 6.0 mmol/L 3.4-5.0

Cl- 81 mmol/L 98-106

Bicarbonate 7 mmol/L 22-28

Urea 25.0 mmol/L 3-8

Creatinine 262 µmol/L 50-100

Glucose 54.5 mmol/L 3.5-5.5

Osmolality 337 mmol/
Kg

275-295



FACEM VAQ Exam 2008.2 – Question 3 
• The overall pass rate for this question was 58/81 (71.6%). 
• The examiners felt that this was a good question testing core knowledge of 

metabolic emergencies. 
• Good answers identified the primary abnormalities, made appropriate secondary 

calculations and committed to a diagnosis of DKA with renal failure and 
hyperkalaemia. 

• Failed answers did not undertake secondary calculations and synthesised the 
abnormalities poorly.  
It is of concern to the FEC that one examiner failed candidates if they if they 
“failed to give calcium and bicarbonate” when the question asked the candidates 
to “describe and interpret” the biochemistry. 

2008.2 VAQ 7 

A 74 year old man is brought to your Emergency Department after three days of 
persistent vomiting.  
His observations are: 

Question 

Results 

HR 110 /min

BP 135/70 mmHg 
supine

Temp 37.0 oCelsius

Describe and interpret his 
investigations

(100
%)

Reference 
Range

FIO2 0.5

pH 7.62 7.35-7.45



FACEM VAQ Exam 2008.2 – Question 7 
• The overall pass rate for this question was 65/81 (80.2%). 
• The examiners felt that this was an excellent question yielding a wide spread of 

marks. 
• Good answers showed a structured approach to ABG/electrolyte interpretation, 

made appropriate secondary calculations and recognised the complex nature of 
this abnormality with its possible differential diagnoses. 

• Poor responses failed to recognise the metabolic and respiratory alkaloses, the 
raised A-a gradient (and its possible significance) and did not suggest a 
reasonable differential. 

Case 1 

A 26 year old man with unknown past medical history is brought in to the ER by 
ambulance, after friends found him unresponsive in his apartment.  He had last 
been seen at a party four hours prior. 

pCO2 28.5 mmHg 35-45

pO2 234 mmHg 80-95

HCO3 30.0 mmol/L 22-28

Base Excess 8.3 -3 to +3

O2 
Saturation

99.8 % >95

Lactate 1.1 mmol/L <1.3

Na+ 131 mmol/L 134-146

K+ 2.0 mmol/L 3.4-5.0

Cl- 90 mmol/L 98-106

Glucose 12.7 mmol/L 3.5-4.5

Urea 25.8 mmol/L 3-8



 ABG: pH   7.25   Chem 7: Na+  137 
PCO2   60     K+  4.5 
HCO3-  26     Cl-   100 
       HCO3-  25 

  PO2  55    

1. What is the predominant acid-base disorder? 

2. Is the degree of compensation appropriate?  

3. Is there another disorder present? 

4. What is the differential diagnosis?    

  

Case 2 

A 67 year old man with diabetes and early diabetic nephropathy (without overt 
renal failure) presents for a routine clinic visit.  He is currently asymptomatic.  
Because of some abnormalities on his routine blood chemistries, you elect to 
send him for an ABG. 

 ABG: pH   7.35   Chem 7: Na+  135 
PCO2   34     K+  5.1 
HCO3-  18     Cl-   110 
       HCO3-  16 

  PO2  92     Cr  1.4 
  
       Urine pH 5.0 

1. What is the predominant acid-base disorder? 

2. Is the degree of compensation appropriate? 

3. Is there another disorder present? 

4. What is the differential diagnosis? 

5. Why is this patient hyperkalemic? 

Case 3 

A 68 year old woman with metastatic colon cancer presents to the ER with 1 
hour of chest pain and shortness of breath.  She has no known previous cardiac 
or pulmonary problems. 

 ABG: pH   7.49   Chem 7: Na+  133 



PCO2  28     K+  3.9 
HCO3-  21     Cl-   102 
       HCO3-  22 

  PO2  52 

1. What is the predominant acid-base disorder? 

2. Is the degree of compensation appropriate? 

3. Is there another disorder present? 

4. What is the differential diagnosis? 

Case 4 

A 6 year old girl with severe gastroenteritis is admitted to the hospital for fluid 
rehydration, and is noted to have a high [HCO3-] on hospital day #2.  An ABG is 
ordered: 

 ABG: pH   7.47   Chem 7: Na+  130 
PCO2  46     K+  3.2 
HCO3-  32     Cl-   86 
       HCO3-  33 

  PO2  96    
       Urine pH 5.8 

1. What is the predominant acid-base disorder? 

2. Is the degree of compensation appropriate? 

3. Is there another disorder present? 

4. What is the differential diagnosis? 

5. Why is she hypokalemic? 

6. Why is she hyponatremic? 
Case 5 

A 75 year old man with morbid obesity is sent to the ER by his skilled nursing 
facility after he developed a fever of 103° and rigors 2 hours ago.  In the ER he 
is lucid and states that he feels “terrible”, but offers no localizing symptoms.  His 
ER vitals include a heart rate of 115, and a blood pressure of 84/46. 



 ABG: pH   7.12   Chem 7: Na+  138 
PCO2  50     K+  4.2 
HCO3-  13     Cl-   99 
       HCO3-  15 

  PO2  52 
       Urine pH 5.0 

1. What is the “predominant” acid-base disorder?   

2. Is the degree of compensation appropriate?       

3. Is there another disorder present? 

4. What is the differential diagnosis? 

Case 6 

A 25 year old man with type I diabetes presents to the ER with 24 hours of 
severe nausea, vomiting, and abdominal pain. 

 ABG: pH   7.15   Chem 7: Na+  138 
PCO2  30     K+  5.6 
HCO3-  10     Cl-   88 
       HCO3-  11 

  PO2  88     Cr  1.1 

       Urine pH 5.0 

1. What is the predominant acid-base disorder?    

2. Is the degree of compensation appropriate?  

3. Is there another disorder present? 

4. What is the differential diagnosis? 

5. Why is this patient hyperkalemic? 

6. Are his total body potassium stores elevated, depleted, or normal? 
Case 7 

A 62 year old woman with severe COPD comes to the ER complaining of 
increased cough and shortness of breath for the past 12 hours.  There are no 
baseline ABGs to compare to, however, her HCO3- measured during a routine 
clinic visit 3 months ago was 34 mEq/L. 



 ABG: pH   7.21   Chem 7: Na+  135 
PCO2  85     K+  4.0 
HCO3-  33     Cl-   90 
       HCO3-  34 

  PO2  47      
       Urine pH 5.5 

1. What is the “predominant” acid-base disorder?    

2. Is the degree of compensation appropriate?  

3. Is there another disorder present? 

4. What is the differential diagnosis? 

Case 8 

A 36 year old man with a history of alcoholism is brought to the ER after being 
found on the floor of his apartment unresponsive, soiled with vomit, and with an 
empty pill bottle nearby. 

 ABG: pH   7.03   Chem 7: Na+  134 
PCO2  75     K+  5.2 
HCO3-  19     Cl-   90 
       HCO3-  20 

  PO2  48      
       Urine pH 5.0 

1. What is the predominant acid-base disorder?  

2. Is the degree of compensation appropriate?   

3. Is there another disorder present? 

4. What is the differential diagnosis? 

Question 2 



A 3 week old boy presents with a 3 day history of severe vomiting. His mother 
states that he is becoming drowsy. His arterial blood gases on room air and 
electrolytes are below. 

pH 7.49 
pCO2 50   mmHg 
pO2 70   mmHg 
HCO3 30   mmol/L 
BE +8 

Na 125   mmol/L 
K 3.2    mmol/L 
Cl  90   mmol/L 
HCO3 30   mmol/L 
Urea 7.8   mmol/L 
Creatinine 70  µmol/L 

a) Describe these results. 

b) Outline your assessment. 

Question 4 

A 48 year old man presents by ambulance with confusion. His GP sends a 
letter with the following investigation results taken earlier the same day. 
He has a past history of depression and alcohol abuse.  
On arrival he is drowsy and uncooperative.  

Serum: 

Alb   28    g/L  (32-45) 
Bilirubin 119  U/L  (<20) 
γ-GT  170   U/L  (<50) 



ALP  455    U/L  (25-100)  
AST  2820   U/L  (<40) 
Total protein 56   g/L  (60-80) 

APTT 45 seconds (25-35)  
INR 3.9 

Na 135    mmol/L 
K 4.2      mmol/L 
Cl 110   mmol/L 
HCO3 12   mmol/L 
Urea 19   mmol/L 
Creatinine 140  µmol/L 
Glucose  2.5        mmol/L 

a) Interpret these results. 

b) List your differential diagnosis. 

7. A 45 year old man with no previous medical history and a non-
smoker presents with 36 hours of severe dyspnoea, fever and rigors. 

a) Describe the results shown. 

b) Outline the how you assess of severity of illness in patients with 
pneumonia. 

c) What additional factors to those outlined in b) would cause you to 
seek ICU admission for a patient with pneumonia. 



IDENTIFICATIONS 
Patient ID 

FIO2 21.0 % 

Patient temp. 38.6 °C 

Sample type Arterial 

Operator I D 



BLOOD GAS VALUES ACID BASE STATUS 
pH 7.468 HCO3, 22.5 
mmol/L 
pCO2 31.5 mmHg SBEC -0.7 
mmol/L 
p02 57.6 mmHg ABE, 0.0 
mmol/L 

TEMPERAT
URE 
CORREC
TED 
VALUES  
pH  
( 38.6
). 
7.444 
pCO2 ( 38.60)c 34.0 mmHg 
p02 ( 38.60)c 64.2 mmHg 

S 


