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pH: 7.65, CO2: 24, HCO3: 19pH: 7.81, CO2: 39, HCO3: 29pH: 7.74, CO2: 43, HCO3: 28pH: 7.39, CO2: 25, HCO3: 18pH: 7.62, CO2: 45, HCO3: 31pH: 7.79, CO2: 50, HCO3: 37pH: 7.2, CO2: 50, HCO3: 25pH: 7.45, CO2: 20, HCO3: 21pH: 7.31, CO2: 24, HCO3: 12pH: 7.28, CO2: 23, HCO3: 15Vise answers - Hide
answers Below are some short clinical scenarios with ABG results. Try interpreting each ABG and formulating a differential diagnosis before looking at the answer. Question 1. You're called to see a 54-year-old lady on the ward. She is three days after cholecysctomy and has complained of shortness of breath. Her ABG
is as follows: pH: 7.49 (7.35-7.45) pO2: 7.5 (10-14) pCO2: 3.319 (4.5-6.0) HCO3: 22 (22-26) BE: -1 (-2 to +2) Other values within the normal range What does ABG show? This is type 1 respiratory failure. PO2 is low with a low CO2. The accompanying alkalose is a reaction, due to the patient blowing out CO2 due to her
likely high respiratory rate. What would you do? Look at the patient! Acute malaise: ABCDE and call for help Check sightings All these conditions you can tachypnoeic and tachycardic. Wheezing will dominate in asthma. Pyrexia points more in the direction of pneumonia (but PE can cause a mild pyrexia). Pulmonary
embolism will be the only condition that is likely to be normal on auscultation. Take a full story and study Sudden onset: more likely PE Purulent cough: more likely pneumonia Swollen JVP, ankle swelling, fine basal creps: more likely edema Studies CXR Bloods Cultures if pyrexial Management (depends on cause) PE:
Heparinization or thrombolysis if unstable. Remember this patient is post-op, so it's a complex decision. Pneumonia: Antibiotics for hospital acquired pneumonia Asthma: Salbutamol, ipatropium and steroid initially Pulmonary edema: Sit patient up, furosemide, consider catheter See relevant pages in respiratory section for
more information. Question 2. A 75-year-old gentleman living in the community is being assessed for home oxygen. His ABG is as follows: pH: 7.36 (7.35-7.45) pO2: 8.0 (10-14) pCO2: 7.16 (4.5-6.0) HCO3: 31 (22-26) BE: +5 (-2 to +2) Other values within the normal range What does ABG demonstrate?  This is a
compensated respiratory acidosis. This does not represent acute pathology. Rather it reflects a compensation for a chronic respiratory acidosis secondary to chronic lung disease. Note this is an acidosis, not an acidaemia (pH normal, but only because of the compensatory mechanisms: the high bicarbonate). What would
you do? Nothing acute as this man does not meet the criteria for long-term oxygen therapy (LTOT). Lifestyle advice and smoking cessation of necessary. LTOT criteria are: PaO2 less than 7.3 kPa when stable. Or... PaO2 greater than 7.3 and less than 8.0 kPa reaches stable AND with any of: Secondary polycythaemia
Peripheral edema Nocturnal Pulmonary Hypertension Question 3. A 64-year-old gentleman with a history of COPD presents with worsening shortness of breath and increased saliva production. pH: 7.21 (7.35-7.45) pO2: 7.2 (10-14) pCO2: 8.5 (4.5-6.0) HCO3: 29 (22-26) BE: +4 (-2 to +2) Other values within the normal
range What does ABG show? This is type 2 respiratory failure. See ABG interpretation for more details. Please note that HCO3 has been raised in this patient despite the abnormal pH. With the above story this is likely to represent an acute on chronic respiratory acidosis. This suggests that the patient usually retains CO2
and has a chronically raised HCO3. The decrease in pH represents the normal mechanisms for compensation is above whelmed. This is one of those cases where it may be useful to have an old ABG from a previous recording. How much oxygen would you give this man? Question 4. A 21-year-old woman presents
feeling acute lightning and shortness of breath. She has her final university degree next week. pH: 7.48 (7.35-7.45) pO2: 12.1 (10-14) pCO2: 3.5 (4.5 -6.0) HCO3: 22 (22-26) BE: +2 (-2 to +2) Other values within the normal range What shows this ABG, ABG, ABG and what is the differential diagnosis? This is a respiratory
alkalaemia Differential Diagnosis: Lung Disease Hypermetabolic Conditions (e.g. Infection or Fever) Pain Anxiety Hyperventilation What Is The Most Likely Diagnosis? Based on the story, anxiety hyperventilation is the most likely cause here. However, it is very important to have considered the other options, especially
and to have excluded a primary respiratory pathology or infection. In the anxious patient who is short of breath and persistent thank-youyctic have you thought of PE? Question 5. A 32-year-old man surrendered to the emergency room after being found collapsed by his girlfriend. pH: 7.25 (7.35-7.45) pO2: 11.1 (10-14)
pCO2: 3.2 (4.5-6.0) HCO3: 11 (22-26) BE: -15 (-2 to +2) Potassium: 4,5 Sodium: 135Chloride: 100 Other values within the normal range The anion gap is the difference between primary measured cations (sodium and potassium) and the primary measured anions (chloride and bicarbonate). It is calculated by subtracting
concentrations of chloride and bicarbonate (anions) from concentrations of sodium and potassium (cations): Anion gap = ([Na+] + [K+]) − ([Cl−] + [HCO3−]) range usually 7-16 mEq/L (but varies between hospitals some use 3-11) Potassium is generally omitted from the equation as potassium concentrations, is very low,
usually has little effect on the gap. This leaves the following equation: Anion space = [Na+] − ([Cl-] + [HCO3−]) What is the anion gap in this case? Anion space = ([Na+] + [K+]) − ([Cl−] + [HCO3−]) = 28.5 Normal range is 7 - 16. Nb. Some analyzers will not include potassium in their calculations therefore for them &gt;15
forming a raised anion hole. way, this is a raised anion hole metabolic acidosis. What is the differential diagnosis for a metabolic acidosis with swollen anion hole? The traditional mnemonic for the causes of a metabolic acidosis with raised anion hole is 'MUDPILES': Methanol Uraemia Diabetic ketoacidosis (and
alcoholic/hunger ketoacidosis) Propylenglycol Isoniazid Lactate Ethylene Glycenol Salicyater Dog, another way is to think of the acid beauty mechanism: Overproduction of acids DKA, lactic acidosis (produced by poorly perfused tissue) Ingestion of acids Methanol, ethanol, ethylene glycol Inability to remove acids
[/change title=What is the differential diagnosis of a metabolic acidosis with normal or reduced anion hole? active=false] Bicarbonate loss: Question 6. A 67-year-old man with a history of stomach ulcer disease presents with persistent vomiting. pH: 7.56 (7.35-7.45) pO2: 10.7 (10-14) pCO2: 5.0 (4.5-6.0) HCO3: 31 (22-26)
BE: +5 (-2 to +2) Other values within the normal range What does ABG demonstrate? This is metabolic alkalaemia [/change title=What is the differential diagnosis of this ABG image? active=false] Differential diagnosis of a metabolic alkalose or alcolicaemia: Persistent vomiting For example, a seventeen-year-old girl
presents to the emergency room after an argument with her boyfriend. He says she took lots of tablets. She denies that. You persuade her to let you do an ABG: pH: 7.46 (7.35-7.45) pO2: 12.5 (10-14) pCO2: 3.5 (4th). 5-6.0) HCO3: 22 (22-26) BE: +1 (-2 to +2) Other values within the normal range A few hours later she
says she feels increasingly uncomfortable and complains about ringing in her ears. A repeating gas display: pH: 7.15 (7.35-7.45) pO2: 11.0 (10-14) pCO2: 3.3 2 (4.5-6.0) HCO3: 9 (22-26) BE: -18 (-2 to +2) Other values within the normal range What is the diagnosis? This is the classic image of aspirin overdose. There is
an initial respiratory alkalose due to central respiratory center stimulation causing increased respiratory drive. In the later stages, a metabolic acidosis develops along the side of respiratory alkalosis as a result of direct action of the metabolite salicylic acid and more complex disruption of normal cellular metabolism. How
would you handle this patient? How do you handle an aspirin overdose? Presentation of aspirin overdose Hyperventilation Sweating nausea &amp; vomiting Epigametric pain Tinnitus Deafness ARDS (rare) Hypoglycaemia (children in particular) Studies in aspirin overdose Plasma salicylate concentration (initial and
repeating) Paracetamol levels (always check in any case of poisoning of something) ABG Urea and electrolytes Kidney failure (rare) sometimes other electrolyte imbalances X-rays of thoracic drop rate any suspected ARDS (non-cardiogenic pulmonary edema) Treatment of aspirin overdose ABCDE and supportive
treatment Gastric lowage within 1h intake (although no evidence of mortality reduction) Activated charcoal Proper electrolyte abnormalities In mild/moderate cases (plasma concentration 500-700mg/l) Alkalinise Give urine 225ml of 8.4% bicarbonate solution over 1hr Make sure urine pH over 7.5 (use indicator paper)
Bicarbonate will increase any pre-existing hypokalemia – so do not let it happen Additional bolus of bicarbonate to maintain alkalinization N.B. Acidosis increases salicylate transfer across blood-brain barrier Monitor U + Es regularly In severe cases (plasma concentrations &gt;700mg/l) Prognosis aspirin in overdose
Generally good with treatment. Question 8. A normally fit and well 11-year-old boy presents with diarrhea and vomiting. He complains of non-specific abdominal pain. A venous blood gas show: pH: 7.12 (7.35-7.45) pO2: 11.5 (10-14) pCO2: 3.2 (4.5-6.1 0) HCO3: 9 (22-26) BE: -17 (-2 to +2) Lactate: 4.0 Potassium: 5.5
Glucose: 22 Other values within the normal range What is the most likely diagnosis? This is diabetic ketoacidosis (DKA). What are you going to do? Priorities for management include fluid resuscitation, insulin administration and careful management of potassium levels. Click here for a page describing this and click here
for DKA question Question 9. A 22-year-old woman with a known asthma history presents in the emergency room with breathing difficulties. Her first ABG of 15 liters of oxygen shows: pH: 7.54 (7.35-7.45) pO2: 10.0 (10-14) pCO2: 3.2 (3.2 (10 4.5-6.0) HCO3: 24 (22-26) BE: +0 (-2 to +2) Other values within the normal
range After first treatment, the nurse in resus calls you to review the patient. The nurse says that although the patient's respiratory rate has come down a little, she looks more uncomfortable. Her repeat gas shows: pH: 7.36 (7.35-7.45) pO2: 9.8 (10-14) pCO2: 5.0 (4.5-6.0) HCO3: 22 (22-26) BE: -2 (-2 to +2) What is your
next leadership step? This patient has asthma, persistent respiratory problems and an increase in CO2 (the fact that it is in the normal range is irrelevant). This is an extremely worrying sign as it shows that the patient is tiring. This patient should be treated in an area of high dependency and closely monitored for further
deterioration. The management of acute asthma will be found on the respiratory parts of this website. Question 10. A 62-year-old woman with a history of diabetes and a long smoking history presents the emergency room with worsening shortness of breath. On the auscultation of the breast there is widespread crackling
and you notice moderate ankle edema. ABG shows: pH: 7.20 (7.35-7.45) pO2: 8.9 (10-14) pCO2: 6.3 (4.5-6.0) HCO3: 17 (22-26) BE: -8 (-2 to +2) Other values within the normal range What is the diagnosis? Please note that despite the low pH pCO2 is also high. This is a picture of a mixed respiratory and metabolic
acidosis. Given the history of diabetes and ankle swelling, kidney failure is a unifying diagnosis with pulmonary edema contributing to a respiratory acidosis, while the lack of clear acids causes a metabolic acidosis. Click here for more questions about ABG's Perfect Review for MRCP PACES, OSCES and Medical
Student Finals
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