
(1) Question 4 

Answer B: Her duration of RRT will be shorter 

Educational objective: Cite the impact of angiotensin II on patients with shock and acute kidney 
injury In the Angiotensin II for the Treatment of High-Output Shock 3 (ATHOS-3) trial, patients with 
vasodilatory shock received angiotensin II or placebo. The primary endpoint was an increase in the 
mean arterial pressure (MAP) of at least 10 mmHg or an increase the MAP to at least 75 mmHg 
within 3 hours of drug administration. Thus, an increase from 65 to 75 as noted in this patient would 
have met the primary endpoint of this trial. Patients with acute kidney injury on renal replacement 
therapy (RRT) receiving angiotensin II were more likely to be alive and off RRT in seven days 
compared to those receiving placebo. Hence, option B is correct. While angiotensin II did improve the 
chances of meeting this endpoint, there was no significant difference in inpatient mortality. 
Therefore, option A is incorrect. The increase in MAP from angiotensin II was associated with a 
decrease in Sequential Organ Failure Assessment (SOFA) score (thus, option C is incorrect). No 
difference in duration of mechanical ventilation was observed (option D is incorrect). 
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(2) Question 5 

Answer B: An increased risk of AKI requiring RRT 

Educational objective: Recognize the outcomes associated with a restrictive versus a liberal fluid 
strategy in the post-operative setting The REstrictive versus LIbEral Fluid therapy in major abdominal 
surgery (RELIEF) trial randomly assigned 3000 patients deemed to have an increased risk for post-
operative complications to a fluid-liberal or a fluid-restrictive regimen for the first 24 hours after 
surgery. The fluid-liberal strategy included the use of balanced solutions at a dose of 10 ml/kg per h 
during anesthesia, 8 ml/kg per h during the surgical procedure, and then 1.5 ml/kg per h for the first 
24 post-operative hours. The restrictive regimen was designed to provide net even fluid balance. An 
increased risk of acute kidney injury, more specifically, acute kidney injury requiring renal 
replacement therapy, was observed in the restrictive fluid group. Hence, option B is correct. Those in 
the restrictive arm were more likely to experience surgical site infections. Therefore, option A is 
incorrect. There was no difference in the length of ICU stay or one-year mortality (options C and D 
are incorrect). 
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(3) Question 6 

Answer C: Decreased risk of progressive AKI requiring dialysis 

Educational objective: Know the benefits and potential complications of 4.2% bicarbonate based 
solutions in the setting of advanced severe acute kidney injury, acidosis, and shock 

Jaber and colleagues recently published a multi-center, open-label randomized controlled trial in 
which 389 ICU patients with a pH less than 7.20, PaCO2 ≤45 mmHg, and serum bicarbonate ≤20 
mmol/L received either no bicarbonate or 4.2% sodium bicarbonate. The bicarbonate infusion was 
titrated to increase the arterial pH to 7.30. In the subset analysis of those with severe AKI (stage 2 or 
3, like the patient described in this question), subjects treated with 4.2% sodium bicarbonate had a 
decreased rate of acute kidney injury requiring renal replacement therapy. Therefore, option C is 
correct. Patients with acute kidney injury receiving 4.2% sodium bicarbonate were found to have 
improved mortality at 28 days (option A is incorrect). While bicarbonate therapy was associated with 
a lower rate of hyperkalemia, it led to a higher incidence of metabolic alkalosis, hypernatremia, and 
hypocalcemia (not hypercalcemia; option B is incorrect). There was no significant impact of 
bicarbonate administration on the rate of ICU-delirium (option D is incorrect). Finally, bicarbonate 
usage was associated with more vasopressor-free days compared to those receiving no bicarbonate 
(option E is incorrect). There was no difference in ICU length of stay. 
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(4) Question 11 

Answer B: A decreased rate of stage 2 and 3 AKI 

Educational objective: Understand the utility of TIMP2*IGFBP7 measurment in patients at risk for 
post-operative acute kidney injury 

Two studies that have recently analyzed the impact of the Kidney Disease - Improving Global 
Outcomes (KDIGO) care bundles for patients with elevated post-operative urinary levels of 
TIMP2*IGFBP7. Both have shown a reduction in the rates of stage 2 and 3 acute kidney injury. Hence, 
option B is correct. Neither the study by Gocze et al. or Meersch et al. demonstrated a shorter length 
of mechanical ventialtion. Therefore, option A is incorrect. While the Prevention of cardiac surgery 
associated-AKI (PREV) group demonstrated a reduction in renal replacement therapy (RRT)-requiring 
AKI, the study by Gocze and colleagues failed to replicate this, although RRT rates were low in this 
non-cardiac surgery population. Thus, option C is not the best answer. Neither study demonstrated a 
mortality benefit (option D is incorrect) and both studies demonstrated an increase in urine output in 
the early post-operative period; thus option E is incorrect 
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(5) Question 16 

Answer C: Neither N-acetylcysteine compared to placebo nor isotonic bicarbonate therapy compared 
to saline is more likely to reduce the risk of dialysis-requiring AKI after contrast exposure 

Educational objective: Cite recent evidence regarding the impact of prophylactic measures in the 
prevention of contrast-induced nephropathy in high risk patients 

The Prevention of Serious Adverse Events Following Angiography (PRESERVE) trial examined high-risk 
patients undergoing cardiac angiography, including those with an eGFR between 30 and 59 ml/min 
per 1.73 m2 with either diabetes mellitus or an eGFR of <30 ml/min per 1.73 m2. N-acetylcysteine 
compared to placebo or isotonic bicarbonate compared to saline did not reduce the risk of AKI-
requiring dialysis, death, or persistent worsening of renal function. Hence, option C is correct. The 
other listed options are not supported by PRESERVE and are incorrect.  
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(6) Question 18 

Answer B: It increases his risk of incident congestive heart failure 

Educational objective: Know that acute kidney injury is associated with an increased risk of incident 
heart failure 

In a large study of United States Veterans who were hospitalized and did not have a prior history of 
congestive heart failure, acute kidney injury (AKI) was associated with an increased risk incident 
congestive heart failure. Thus, option B is correct and option A is incorrect. This risk was not 
restricted to dialysis-requiring AKI (option C is incorrect) and was not dependent on recovery status 
(option D is incorrect).  
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(7) Question 21 

Answer D: Vancomycin nephrotoxicity has been associated with trough levels 15 mg/L 

Educational objective: Know that vancomycin trough level 15 mg/L are associated with an increased 
risk of nephrotoxicity A recent meta-analysis examined the association between acute kidney injury 
and serum vancomycin levels. Of the initial 240 studies identified, 38 were reviewed, and 15 studies 
met the inclusion criteria. Overall, higher troughs (≥15 mg/L) were associated with 2.67-fold 



increased odds of nephrotoxicity relative to trough levels <15 mg/L. Therefore, option D is correct 
and option A is incorrect. Vancomycin peak and trough levels are associated with nephrotoxicity. 
Hence, option B is incorrect. The absence of oliguria does not negate the need to adjust vancomycin 
dosing when there is a decline in kidney function. Thus, option C is incorrect. 
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(8) Question 25 

Answer D: Her pre-ESRD episode of AKI is associated with a 30% greater risk of mortality at 1 year in 
comparison with patients without AKI before incident dialysis 

Educational objective: Identify acute kidney injury within two years of dialysis initiation as a risk 
factor for mortality Lee et al. evaluated the impact of prior episodes of acute kidney in a 
retrospective cohort of 47,341 incident hemodialysis patients from the United States Renal Data 
System with linked Medicare data for at least 2 years prior to hemodialysis initiation. The authors 
examined the relationship between AKI events in the 2-year pre-ESRD period on the type of vascular 
access used at hemodialysis initiation and 1-year all-cause mortality. AKI was associated with 1.3-fold 
greater odds of 1-year mortality after dialysis initiation. Hence, option D is correct and option A is 
incorrect. The authors also confirmed that this association was independent of type of dialysis 
vascular access used at the time of initial dialysis treatment (option B is incorrect). There is no 
compelling reason to initiate dialysis in the inpatient setting. Therefore, option C is incorrect. 
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