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Key Points
· Controlled ventilation for 12 and 18 hours and pressure support ventilation for 18 hours all increased markers of diaphragmatic atrophy
· Markers included 4-hydroxynonenal (oxidative stress), 20s proteasome activity (proteolysis), calpain-1 activity/caspase 3 levels (diaphragmatic damage), histologic myofibril atrophy, diaphragmatic contractile performance
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[image: ]Key Points
· The ProVent probability model utilizes age, platelet count, vasopressor dependence, and use of hemodialysis to predict 1 year mortality in patients on prolonged mechanical ventilation
· This study was clinically applying the model to variety of clinical cases, accurately predicted death
· High score means very low chance of long term survival

Questions
1. At one year after prolonged mechanical ventilation what percent of patients are at home?
a. 50%
b. 40%
c. 10%
d. 20%
2. Less than what percent of patients are alive at 1 year if their ProVent score is >2?
a. 90%
b. 30%
c. 40%
d. 15%
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Key Points
· Citrate decreased significantly the coagulation parameters
· Heparin and hirudin are both acceptable anticoagulation with no significant differences
· Analysis beyond 6 minutes did not give any further analytical variation, and may decrease the variation

Questions
1. True/false, Citrate does not effect coagulation parameters as measured by the MultiPlate platelet aggregometry test
2. What is the mechanism of action of each citrate (calcium chelation), heparin (antithrombin potentiation), and hirudin (thrombin inhibition)
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Both high level pressure support ventilation and controlled
mechanical ventilation induce diaphragm dysfunction and atrophy

Matthew B. Hudson, PhD; Ashley J. Smuder, MS; W. Bradley Nelson, MS; Christian S. Bruells, MD;

Sanford Levine, MD; Scott K. Powers, PhD, EdD

Objectives: Previous workers have demonstrated that controlled
mechanical ventilation results in diaphragm inactivity and elicits a
apid development of diaphragm weakness as a result o both con-
ractile dysfunction and fiber atrophy. Limited data exist regarding
he impact of pressure support ventilation, a commonly used mode
of mechanical ventilation—that permits partial mechanical activ-
ty of the diaphragm—on diaphragm structure and function. We
carried out the present study to test the hypothesis that high-level
pressure support ventilation decreases the diaphragm pathology
associated with CMV,

Methods: Sprague-Dawley rats were randomly assigned to one
f the following five groups:1) control (no mechanical ventilation);
) 12 hrs of controlled mechanical ventilation (12CMV); 3) 18 hrs.
of controlled mechanical ventilation (18CMV); 4) 12 hrs of pres-
sure support ventilation (12PSV); or 5) 18 hrs of pressure support
entilation (18PSV).

Measurements and Main Results: We carried out the following
measurements on diaphragm  specimens: 4-hydroxynonenal—
2 marker of oxidative stress, active caspase-3 (casp-3), active
salpain-1 (calp-1), fiber type cross-sectional area, and specific

force (sp F). Compared with the control, both 12PSV and 18PSV
promoted a significant decrement in diaphragmatic specific
force production, but to a lesser degree than 12CMV and 18CMV.
Furthermore, 12CMV, 18PSV, and 18CMV resulted in significant
atrophy in all diaphragm fiber types as well as significant in-
creases in a biomarker of oxidative stress (4-hydroxynonenal)
and increased proteolytic activity (20S proteasome, calpain-1, and
caspase-3). Furthermore, although no inspiratory effort occurs
during controlled mechanical ventilation, it was observed that
pressure support ventilation resulted in large decrement, approxi-
mately 96%, in inspiratory effort compared with spontaneously
breathing animals.

Conclusions: High levels of prolonged pressure support ventila-
tion promote diaphragmatic atrophy and contractile dysfunction.
Furthermore, similar to controlled mechanical ventilation, pressure
support ventilation-induced diaphragmatic atrophy and weakness
are associated with both diaphragmatic oxidative stress and pro-
tease activation. (Crit Care Med 2012; 40:1254-1260)
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A multicenter mortality prediction
prolonged mechanical ventilation*

model for patients receiving
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ProVent Investigators

Objective: Significant deficiencies exist in the communig
of prognosis for patients requiring prolonged mechanical venti
lation ater acute illness, in part because of clinician uncertainty
about long-term outcomes. We sought to refine a mortality pre-
diction model for patients requiring prolonged ventilation using a
multicentered study design.

Design: Cohort study.

Setting: Five geographically diverse tertiary care medical cen-
ters in the United States (California, Colorado, North Carolina,
Pennsylvania, and Washington).

Patients: Two hundred sixty adult patients who received at least
21 days of mechanical ventilation after acute illness.

Interventions: None.

Measurements and Main Results: For the probability model,
we included age, platelet count, and requirement for vasopres-
sors and/or hemodialysis, each measured on day 21 of mechani
cal ventilation, in a logistic regression model with 1-yr mor
as the outcome variable. We subsequently modified a simpli-
fied prognostic scoring rule (ProVent score) by categorizing the
risk variables (age 18-49, 50-64, and =65 yrs; platelet count

0-150 and >150; vasopressors; hemodialysis) in another logis-
tic regression model and assigning points to variables accord-
ing to B coefficient values. Overall mortality at 1 yr was 48%.
The area under the curve of the receiver operator characteristic
curve for the primary ProVent probability model was 0.79 (95%
confidence interval 0.75-0.81), and the p value for the Hosmer-
Lemeshow goodness-of-fit statistic was .89. The area under the
curve for the categorical model was 0.7, and the p value for
the goodness-of-fit statistic was .34. The area under the curve
for the ProVent score was 0.76, and the p value for the Hosmer-
Lemeshow goodness-of-fit statistic was .60. For the 50 patients
with a ProVent score >2, only one patient was able to be dis-
charged directly home, and 1-yr mortality was 86%.

Conclusion: The ProVent probability model s a simple and re-
producible model that can accurately identify patients requiring
prolonged mechanical ventilation who are at high risk of 1-yr mor-
tality. (Crit Care Med 2012; 40:1171-1176)

KevWoros: communication; critical care; mechanical ventilation;
multiple organ failure; outcomes; prognosis
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‘The ProVent score is calculated by summing
the point values assigned according to the
presence of risk variables listed in Table 3 when
measured on day 21 of mechanical ventilation.
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Evaluation of platelet aggregometry in dogs
using the Multiplate platelet analyzer: impact
of anticoagulant choice and assay duration

Clara B. Marschner, DVM; Annemarie T. Kristensen, DVM, PhD, DACVIM, DECVIM;
Eva H. Spodsberg, DVM and Bo Wiinberg, DVM, PhD

Abstract

Objective - To investigate the performance of the Multiplate platelet function analyzer with regards to: (1) the
use of 3 different anticoagulants (i, citcate, hirudin, and heparin) and (2) the evaluation of optimal assay tim.
Design - Prospective observational in vitro study.

Setting - University veterinary teaching hospital.

‘Animals - Twenty clinically healthy dogs and 31 dogs.

Interventions - None.

Measurements and Main Results - A total of 184 analyses were petformed with duplicate meastrements in
each test cell and resuls are reported as mean of the 2 measurements. Analyses were performed on blood
samples from 20 dogs collected in citrate, hirudin, or heparin. A total of 4 analyses were performed on every
blood sample using adenosine diphosphate, collagen, and arachidonic acid as agonists as well as a control
with 0.9% sodium chloride (buffer). Aggrogation in hirudin samples was significantly increased compared
with heparin at all analysis times except at 6 minutes when using ADP as agonist; however, hirudin samples
akio demonstrated significant aggtegation in the buffer control, compared to both citrate and heparin. Citratad
Samples yielded significantly lower aggregation compared with both hirudin- and heparin-stabilized samples
at6 and 12 mintites when ADP and collagen were used as agoniss, and at most analysis times with arachidonic
acid. The assay performed bestat shorter analyses times, whereas longer analyses times yielded larger variation
indata.

‘Conclusions - There was  good aggregation response and acceptable analytical variation in both hepatin- and.
hirudin-anticoagulated samples with all tested agonist at the concentrations recommended by the marfactuer.
‘The resuls suggest that heparin may be superior as anticoagulant for Multiplate analyses in dogs and that
short analyses times are preferable. Spontancots platelet autoaggregation in hirudin samples warrants careful
evaluation of results using this anticoagulant, especially at longer test times. The use of citrate s discouraged
for Multiplate analyses in dogs due to a weak aggregation response.

(] Vet Emerg Crit Care 2012; 22(1): 107-115) doi: 10.1111/;.14764431.2011.00709.x
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