Methods of Blood Pressure Measurement in the ICU*
Li-wei H. Lehman, PhD1,2; Mohammed Saeed, MD, PhD1,2,3; Daniel Talmor, MD4; Roger Mark, MD, PhD1,2; Atul Malhotra, MD5

Objective: Minimal clinical research has investigated the significance of different blood pressure monitoring techniques in the ICU and whether systolic vs. mean blood pressures should be targeted in therapeutic protocols and in defining clinical study cohorts. The objectives of this study are to compare real-world invasive arterial blood pressure with noninvasive blood pressure, and to determine if differences between the two techniques have clinical implications.

Design: We conducted a retrospective study comparing invasive arterial blood pressure and noninvasive blood pressure measurements using a large ICU database. We performed pairwise comparison between concurrent measures of invasive arterial blood pressure and noninvasive blood pressure. We studied the association of systolic and mean invasive arterial blood pressure and noninvasive blood pressure with acute kidney injury, and with ICU mortality. 

Setting: Adult intensive care units at a tertiary care hospital. 

Patients: Adult patients admitted to intensive care units between 2001 and 2007.

Interventions: None. 

Measurements and Main Results: Pairwise analysis of 27,022 simultaneously measured invasive arterial blood pressure/noninvasive blood pressure pairs indicated that noninvasive blood pressure overestimated systolic invasive arterial blood pressure during hypotension. Analysis of acute kidney injury and ICU mortality involved 1,633 and 4,957 patients, respectively. Our results indicated that hypotensive systolic noninvasive blood pressure readings were associated with a higher acute kidney injury prevalence (p = 0.008) and ICU mortality (p < 0.001) than systolic invasive arterial blood pressure in the same range (≤70 mm Hg). Noninvasive blood pressure and invasive arterial blood pressure mean arterial pressures showed better agreement; acute kidney injury prevalence (p = 0.28) and ICU mortality (p = 0.76) associated with hypotensive mean arterial pressure readings (≤60mm Hg) were independent of measurement technique. 

Conclusions: Clinically significant discrepancies exist between invasive and noninvasive systolic blood pressure measurements during hypotension. Mean blood pressure from both techniques may be interpreted in a consistent manner in assessing patients’ prognosis. Our results suggest that mean rather than systolic blood pressure is the preferred metric in the ICU to guide therapy. (Crit Care Med 2013; 41:34–40)
Questions:

1. Which of the following statements based on the above article is true?
a. Oscillometric blood pressure devices directly measure systolic blood pressure and report algorithm-derived mean and diastolic pressures.
b. Noninvasive blood pressure measurement overestimated mean arterial blood pressure relative to invasive blood pressure measurement in hypotensive patients.
c. Hypotensive systolic noninvasive blood pressure measurements were associated with higher rates of AKI as compared to systolic invasive blood pressure measurements in the same range.
d. Hypotensive systolic noninvasive blood pressure measurements were associated with similar rates of mortality as compared to systolic invasive blood pressure measurements in the same range.

The Difference Between Critical Care Initiation Anion Gap and Prehospital Admission Anion Gap is Predictive of Mortality in Critical Illness*
Michael S. Lipnick, MD1; Andrea B. Braun, MD2; Joyce Ting-Wai Cheung, BSc3; Fiona K. Gibbons, MD4; Kenneth B. Christopher, MD5

Objective: We hypothesized that the delta anion gap defined as difference between critical care initiation standard anion gap and prehospital admission standard anion gap is associated with all cause mortality in the critically ill.

Design: Observational cohort study. 

Setting: Two hundred nine medical and surgical intensive care beds in two hospitals in Boston, MA. 

Patients: Eighteen thousand nine hundred eighty-five patients, age ≥18 yrs, who received critical care between 1997 and 2007. 

Measurements: The exposure of interest was delta anion gap and categorized a priori as <0, 0–5, 5–10, and >10 mEq/L. Logistic regression examined death by days 30, 90, and 365 postcritical care initiation and in-hospital mortality. Adjusted odds ratios were estimated by multivariable logistic regression models. The discrimination of delta anion gap for 30-day mortality was evaluated using receiver operator characteristic curves performed for a subset of patients with all laboratory data required to analyze the data via physical chemical principles (n = 664). 

Interventions: None. 

Results: Delta anion gap was a particularly strong predictor of 30-day mortality with a significant risk gradient across delta anion gap quartiles following multivariable adjustment: delta anion gap <0 mEq/L odds ratio 0.75 (95% confidence interval 0.67–0.81; p < 0.0001); delta anion gap 5–10 mEq/L odds ratio 1.56 (95% confidence interval 1.35–1.81; p < 0.0001); delta anion gap >10 mEq/L odds ratio 2.18 (95% confidence interval 1.76–2.71; p < 0.0001); and all relative to patients with delta anion gap 0–5 mEq/L. Similar significant robust associations post multivariable adjustments are seen with death by days 90 and 365 as well as in-hospital mortality. Correcting for albumin or limiting the cohort to patients with standard anion gap at critical care initiation of 10–18 mEq/L did not materially change the delta anion gap–mortality association. Delta anion gap has similarly moderate discriminative ability for 30-day mortality in comparison to standard base excess and strong ion gap.

Conclusion: An increase in standard anion gap at critical care initiation relative to prehospital admission standard anion gap is a predictor of the risk of all cause patient mortality in the critically ill. (Crit Care Med 2013; 41:49–59)

Questions:
True or false: Correcting for albumin changed the delta anion gap-mortality association.

Fluctuations in Serum Sodium Level Are Associated With an Increased Risk of Death in Surgical ICU Patients*
Yasser Sakr, MD, PhD1; Steffen Rother, MD 1; Alberto Mendonca Pires Ferreira, MD1; Christian Ewald, MD2; Pedro Dünisch, MD2; Niels Riedemmann, MD1; Konrad Reinhart, MD1

Objective: Dysnatremia may have an impact on outcomes in critically ill patients, but this has not been widely investigated in surgical ICU patients. We investigated the epidemiology of dysnatremia in a large cohort of surgical ICU patients and evaluated the possible influence of the time of acquisition of dysnatremia and fluctuations in serum sodium concentrations on hospital mortality in these patients. 

Design: Retrospective analysis.

Setting: Fifty-bed surgical ICU. Patients: All patients admitted to the ICU between January 2004 and January 2009. 

Measurements and Main Results: Hyponatremia was defined as a serum sodium concentration <135 mmol/L and hypernatremia as a serum sodium concentration >145 mmol/L. Of the 10,923 surgical ICU patients included in the study, 1,215 (11.2%) had hyponatremia and 277 (2.5%) had hypernatremia at admission to the ICU. Among patients with normonatremia at admission to the ICU (n = 9431), the prevalence of ICU–acquired dysnatremia was 31.3%. Dysnatremia present at ICU admission (odds ratio 2.53; 95% confidence interval 2.06–3.12; p < .001) and ICU–acquired dysnatremia (odds ratio 2.06; 95% confidence interval 1.71–2.48; p < 0.001) were independently associated with an increased risk of in-hospital death compared to normonatremia. Dysnatremia at ICU admission (odds ratio 1.23; 95% confidence interval 1.01–1.50) was associated with a higher risk of in-hospital death, compared with ICU–acquired dysnatremia. Fluctuation in serum sodium concentration was also independently associated with an increased risk of in-hospital mortality, in patients who remained normonatremic (>6 mmol/L/ ICU stay) and in those with dysnatremia (>12 mmol/L/24 hrs or >12 mmol/L/ICU stay).

Conclusions: Dysnatremia was common in surgical ICU patients and was independently associated with an increased risk of in-hospital death in these patients. Dysnatremia at ICU admission was associated with a higher risk of death compared with ICU– acquired dysnatremia. Fluctuations in serum sodium concentrations were independently associated with an increased risk of in-hospital death, even in patients who remained normonatremic during the ICU stay. (Crit Care Med 2013; 41:133–142)

Questions:
1. Which of the following statements is false regarding the above article?
a. Dysnatremia was independently associated with higher incidences of in-hospital mortality.
b. Dysnatremia at hospital admission was associated with lower incidences of in-hospital mortality than hospital-acquired dysnatremia.
c. Fluctuation of sodium concentrations within the normal reference range was associated with an increased risk of in-hospital mortality. 
d. Dysnatremic patients had higher disease severity scores than those with normal sodium concentrations.

2. List complications of hypernatremia.

3. The phenomenon of hyperglycemia resulting in increased movement of water from the intracellular to the extracellular space resulting in lower serum sodium without any change in total body water is called BLANK.

4. [bookmark: _GoBack]True or false: The phenomenon described above is associated with similar outcome to other hyponatremic patients in the study described above.




