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Plasma protein levels are markers of pulmonary vascular permeability and degree of lung injury in critically ill patients with or at risk for acute lung injury/acute respiratory distress syndrome.
Aman J, van der Heijden M, van Lingen A, Girbes AR, van Nieuw Amerongen GP, van Hinsbergh VW, Groeneveld AB.

OBJECTIVES: To evaluate the diagnostic value of plasma protein levels for pulmonary vascular permeability and acute respiratory distress syndrome. During acute lung injury and acute respiratory distress syndrome, increased vascular permeability induces protein-rich fluid extravasation. We hypothesized that plasma protein levels predict increased vascular permeability and acute respiratory distress syndrome.
DESIGN: A prospective, observational study.
PATIENTS: Eighty-three consecutive, mechanically ventilated patients with or at risk for acute lung injury/acute respiratory distress syndrome, of whom 18 had sepsis. Patients with increased pulmonary capillary wedge pressures or central venous pressures were excluded.
INTERVENTIONS: Patients were subjected to pulmonary capillary wedge pressure/central venous pressure-guided fluid loading with saline or colloid fluids.
MEASUREMENTS AND MAIN RESULTS: We measured plasma albumin and transferrin levels and determined the Gallium-transferrin pulmonary leak index, the American European Consensus Conference criteria, and the lung injury score. Measurements were performed before and after fluid loading to evaluate effects of fluid loading. Plasma albumin and transferrin levels were approximately 30% lower in acute respiratory distress syndrome than patients with acute lung injury (p < .01) and patients without lung injury (p < .05). Protein levels inversely related to the pulmonary leak index (standardized regression coefficient -0.28, p < .001 for albumin; standardized regression coefficient -0.30, p = .003 for transferrin) and the lung injury score (standardized regression coefficient -0.19, p = .01 for albumin), independently of presence of sepsis, severity of disease, and fluid loading. Albumin and transferrin levels had a high sensitivity (77-93%) and negative predictive value (80-98%) for elevated pulmonary vascular permeability and acute respiratory distress syndrome (American European Consensus Conference criteria and lung injury score). The addition of hypoalbuminemia (<17.5 g/L) and hypotransferrinemia (<0.98 g/L) as criteria to the American European Consensus Conference criteria or the lung injury score increased their predictive values for elevated pulmonary vascular permeability.
CONCLUSIONS: In critically ill patients, decreased plasma albumin and transferrin levels parallel increased pulmonary vascular permeability irrespective of underlying disease and fluid status. While normal levels help to exclude acute respiratory distress syndrome, hypoalbuminemia and hypotransferrinemia increase the diagnostic accuracy of the American European Consensus Conference criteria and lung injury score for elevated pulmonary vascular permeability.
• In critically ill patients, decreased plasma albumin and transferrin levels parallel increased pulmonary vascular permeability irrespective of underlying disease and fluid status.
• Normal levels of albumin and transferrin can be used to exclude ARDS (high negative predictive value)
• Low levels of albumin and transferrin were sensitive, but not specific, for predicting increased pulmonary vascular permeability and ARDS and may results from other factors in critically ill patients.
1. Markers of increased pulmonary vascular permeability include which of the following?
	a. Elevated Pulmonary Leak Index (PLI)
	b. Decreased plasma albumin and transferring levels
	c. Low central venous pressure
	d. A and B
	e. B and C

2. In critically ill patients, serum albumin and transferring levels were highly sensitive for predicting ARDS.  If a biomarker is highly sensitive:
	a. A negative result can be used to rule out disease
	b. A positive result can be used to rule out disease
	c. It has a low type I error rate
d. It has a low type III error rate
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Persistent low microcirculatory vessel density in nonsurvivors of sepsis in pediatric intensive care
Top AP, Ince C, de Meij N, van Dijk M, Tibboel D.

OBJECTIVE: To investigate the time course and predictive value of microvascular alterations in children with severe sepsis.
DESIGN: Single-center, prospective observational study.
SETTING: Intensive care unit of a level III university children's hospital.
PATIENTS: Patients with septic shock, requiring the administration of fluid and vasopressor agents and/or inotropes after the correction of hypovolemia, who were intubated and ventilated, were included.
INTERVENTIONS: None.
MEASUREMENTS AND MAIN RESULTS: The microcirculation was assessed in the buccal mucosa, using orthogonal polarization spectral imaging, within 24 hrs after admission. Subsequent measurements were performed every 24 hrs for 3 days. The measurements were discontinued when the patient was extubated. There were no significant differences in the functional capillary density or microvascular flow index for all vessel types between survivors and nonsurvivors on day 1. In the survival group, the functional capillary density increased significantly between day 1 and day 2 from 1.7 cm/cm (0.8-3.4) to 4.3 cm/cm (2.1-6.9) (p = .001). Functional capillary density values in nonsurvivors did not change (day 1: 3.2 cm/cm [0.8-3.8]; day 2: 1.9 cm/cm [1.0-2.1]). The median functional capillary density on days 2 and 3 were significantly lower in nonsurvivors (day 2: 1.9 cm/cm [1.0 -2.1] vs. 4.3 cm/cm [2.1-6.9], p = .009; day 3: 1.8 cm/cm [1.0-2.0] vs. 4.7 cm/cm [2.1-8.6], p = .01). The microvascular flow index for all vessel types improved in survivors and did not change in nonsurvivors. Differences in microvascular flow index values between survivors and nonsurvivors were not significant.
CONCLUSION: Persistent microcirculatory alterations can be prognostic for survival in children with septic shock.

• In children with septic shock, persistence of microcirculatory alterations is associated with a worse outcome.
• Change in functional capillary density (FCD) was predictive of survival.  A cutoff of 0.7 had a sensitivity of 87% and a specificity of 100%.  
• Other indexes of impaired tissue perfusion (urine output, arterial lactate) improved more rapidly in survivors.
1. Orthogonal polarization spectral imaging is used to evaluate the microvasculature.  What is functional capillary density?
	a. Median capillary blood flow
	b. Number of capillaries per high powered field
	c. Total length of capillaries with flowing cells per field of view
	d. Number of red blood cells per capillary

2. According to the 2011 study by Top et al., in children with septic shock:
	a. Arterial lactate concentrations decreased more rapidly in nonsurvivors
b. There was a significant difference in admission functional capillary density (FCD) between survivors and non-survivors
	c. The microcirculatory flow index decreased significantly in nonsurvivors
	d. Change in FCD was predictive of survival
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High permeability dialysis membrane allows effective removal of myoglobin in acute kidney injury resulting from rhabdomyolysis
Sorrentino SA, Kielstein JT, Lukasz A, Sorrentino JN, Gohrbandt B, Haller H, Schmidt BM.

OBJECTIVE: The objective of this study was to test the ability of myoglobin removal of a novel, high-permeability polysulphone dialyzer in acute kidney injury as a result of rhabdomyolysis.
SETTING: Intensive care unit of a tertiary care hospital.
PATIENTS: Six patients (one female; aged 24, 36, 41, 55, 63, and 65 yrs) with oligoanuric acute kidney injury resulting from rhabdomyolysis.
INTERVENTIONS: Extended dialysis was performed using a single-pass batch dialysis system and a novel polysulphone high-flux dialyzer (effective surface area 1.8 m; inner lumen 220 μm; wall thickness 35 μm; allowing elimination of substances with a molecular weight of up to 30 kDa).
MEASUREMENTS AND MAIN RESULTS: Samples were collected at prefilter and postfilter sites as well as from the collected spent dialysate. The dialyzer clearance was calculated from concentrations before and directly after the dialysis membrane, the blood flow, and the ultrafiltration rate. The total amount of the myoglobin removed was measured directly as the whole dialysate was preserved. A median myoglobin clearance of 90.5 mL/min (range, 52.4-126.3 mL/min) was achieved, resulting in a median myoglobin removal per treatment hour of 0.54 g (range, 0.15-2.21 g).
CONCLUSIONS: Extended dialysis with a high-flux, high-permeability membrane allowed effective elimination of myoglobin with a clearance of myoglobin that surpassed all previously reported dialysis techniques. This membrane may be advantageous in preventing acute kidney injury or avoiding complete loss of kidney function in patients with rhabdomyolysis. Further studies are needed to determine whether improving renal recovery or mortality in patients with acute kidney injury resulting from rhabdomyolysis is possible.

• Extended dialysis with a high-flux, high-permeability membrane allowed effective elimination of myoglobin


1. All of the following are mechanisms involved in the pathophysiology of myoglobinuric acute kidney injury EXCEPT:
	a. Intrarenal vasoconstriction
	b. Tubular obstruction
	c. Toxic pigmenturia
	d. Direct tubule cytotoxicity

2. Which of the following statements regarding hemodialysis and acute kidney injury is true?
	a. Conventional hemodialysis removes myoglobin effectively
	b. Plasmapheresis has been shown to improve outcome in myoglobinuric AKI
	c. Continuous venovenous hemofiltration statistically lessens mortality due to myoglobinuric AKI
d. Extended dialysis with a high molecular weight cutoff membrane allows effective removal of myoglobin




