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A Prospective Evaluation of Ventilator-Associated Conditions and 

Infection-Related Ventilator-Associated ConditionsVentilator-Associated 

Conditions  

 METHODS:  This study was a prospective 12-month cohort study 
(January 2013 to December 2013). 

 RESULTS:  We prospectively surveyed 1,209 patients ventilated for ≥ 
2 calendar days.  
 VAC ----67（7 per 1000 ventilator days%） 
 IVAC----34（3.6 per 1000 ventilator days% ） 
 VAP-----86（ 10 per 1000 ventilator days% ） 
 The sensitivity of the VAC criteria for the detection of VAP was 25.9% (95% 

CI, 16.7%-34.5%). 

 The mortality rate of patients having a VAC was significantly greater 
than that of patients without a VAC (65.7% vs 14.4%, P < .001).  

 The most common causes of VACs included IVACs (50.7%), ARDS 
(16.4%), pulmonary edema (14.9%), and atelectasis (9.0%).  
 

 CONCLUSIONS:  Although relatively uncommon, VACs are associated 
with greater mortality and morbidity when they occur. the VAC criteria 
capture a minority of VAP episodes. 
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Echocardiographic Assessment of Estimated Right Atrial Pressure and 

Size Predicts Mortality in Pulmonary Arterial HypertensionEstimated 

Right Atrial Pressure Predicts Mortality 

 METHODS:  A retrospective analysis of 121 consecutive patients with PAH 
based on right-sided heart catheterization and echocardiography was 
performed. The eRAP was calculated by inferior vena cava diameter and 
collapse using 2005 and 2010 American Society of Echocardiography (ASE) 
definitions. Accuracy and correlation of eRAP to RAP was assessed. 
Kaplan-Meier survival analysis by eRAP, right atrial area. 

 RESULTS:   
 Elevation of eRAP was associated with decreased survival time compared with 

lower eRAP (P < .001, relative risk = 7.94 for eRAP > 15 mm Hg vs eRAP ≤ 5 
mm Hg).  

 Univariate analysis ：eRAP > 15 mm Hg, right atrial area > 18 cm2, presence of 
pericardial effusion, right ventricular fractional area change < 35%, and at least 
moderate tricuspid regurgitation was predictive of poor survival.  

 multivariate analysis revealed that eRAP > 15 mm Hg was the only 
echocardiographic risk factor that was predictive of mortality (hazard ratio = 2.28, 
P = .037). 

 CONCLUSIONS:  Elevation of eRAP by echocardiography at baseline 
assessment was strongly associated with increased risk of death or 
transplant in patients with PAH. This measurement may represent an 
important prognostic component in the comprehensive echocardiographic 
evaluation of PAH. 
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Preintubation Application of Oral Chlorhexidine Does Not Provide 

Additional Benefit in Prevention of Early-Onset Ventilator-Associated 

PneumoniaPreintubation Oral Chlorhexidine 

 BACKGROUND:  Daily application of oral chlorhexidine gluconate (CHX) 
following intubation to reduce the risk of ventilator-associated pneumonia 
(VAP) is now the standard of care in many ICUs. This randomized clinical trial 
evaluated the benefit of adding a preintubation CHX dose to the known benefit 
of postintubation CHX to reduce the risk of early-onset VAP. A secondary aim 
was to test the effect of a preintubation oral application of CHX on early 
endotracheal tube (ETT) colonization. 

 METHODS:  
  N = 314， from two teaching hospitals  
 oral application of 5 mL CHX 0.12% solution before intubation (intervention group, n 

= 157), or not control group (n = 157).  
 All subjects received CHX bid after intubation. Clinical Pulmonary Infection Score 

(CPIS) as the response variable. ETTs were cultured at extubation. 

 RESULTS:  Application of a preintubation dose of CHX did not provide benefit 
over the intervention period beyond that afforded by daily oral CHX following 
intubation. ETT colonization at extubation was < 20% in both groups (no 
statistically significant difference). Mean CPIS remained < 6 (VAP threshold 
score) in both groups. 

 CONCLUSIONS:  preintubation CHX may be inconsequential when the 
ventilator bundle, including daily oral CHX, is in place. During the preintubation 
period, providers should focus their attention on other critical activities. 
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Single-Dose Etomidate Does Not Increase Mortality in Patients With 

SepsisEtomidate on Mortality in Patients With Sepsis: A Systematic Review 

and Meta-analysis of Randomized Controlled Trials and Observational 

Studies 

 BACKGROUND:  The effect of single-dose etomidate on mortality in patients 
with sepsis remains controversial. We systematically reviewed the literature to 
investigate whether a single dose of etomidate for rapid sequence intubation 
increased mortality in patients with sepsis. 

 METHODS:  PubMed, Embase, and CENTRAL (Cochrane Central Register of 
Controlled Trials) were searched for randomized controlled trials (RCTs) and 
observational studies regarding the effect of single-dose etomidate on 
mortality in adults with sepsis. The primary outcome was all-cause mortality.  

 RESULTS:   
 single-dose etomidate was not associated with increased mortality in patients with 

sepsis in both the RCTs (RR, 1.20; 95% CI, 0.84-1.72; P = .31; I2 = 0%) and the 
observational studies (RR, 1.05; 95% CI, 0.97-1.13; P = .23; I2 = 25%).  

 Single-dose etomidate increased the risk of adrenal insufficiency in patients with 
sepsis (eight studies; RR, 1.42; 95% CI, 1.22-1.64; P < .00001). 

 CONCLUSIONS:  Current evidence indicates that single-dose etomidate does 
not increase mortality in patients with sepsis. However, this finding largely 
relies on data from observational studies and is potentially subject to 
selection bias; hence, high-quality and adequately powered RCTs are 
warranted. 
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Noninvasive Positive Pressure Ventilation Following 

EsophagectomyEsophagectomy Anastomosis Pressure Tolerance: Safety 

Demonstrated in a Pig Model 

 METHODS:   
 created esophagogastric anastomosis. With continuous intraluminal pressure 

monitoring, we progressively insufflated the anastomosis with a syringe until we 
detected an anastomotic leak, and recorded the maximum pressure before 
leakage.  

 in 10 esophageal specimens and 10 live pigs.  
 laryngeal mask airway (LMA) to five live pigs and measured the pressure in the 

proximal esophagus with increasing ventilatory pressures. 

 RESULTS:   
 The perforation was always at the anastomosis.  
 The ex vivo and in vivo anastomoses tolerated a mean of 101 ±  44 cm H2O and 

84 ±  38 cm H2O before leak, respectively(P = .51).  
 When 20, 30, and 40 cm H2O of positive pressure via LMA were delivered, the 

esophagus sensed 5 ±  4 cm H2O (25%), 11 ±  11 cm H2O (37%), and 15 ±  9 
cm H2O (38%), respectively. 
 

 CONCLUSIONS:  Our pig model suggests that an esophagectomy 
anastomosis can tolerate a considerably higher pressure than is transmitted 
to the esophagus during NPPV. NPPV may be a safe alternative to ET after 
esophagectomy. 
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Background 

 Current guidelines for hemodynamic 
management of severe sepsis and septic 
shock recommend the use of global markers,  
central venous oxygen saturation (ScvO2) 
normalization or/and lactate clearance as 
resuscitation endpoints.  

 ScvO2 
 more real-time； 

 capillary shunting---ScvO2  ---mortality 

 Lac 
 Single value------trend？------unnecessary interventions 

 Lactate clearance------delay 



31 

 Oxygen supply and oxygen consumption？ 

 
 some authors have advocated that the mixed central 

venous-to-arterial carbon dioxide difference (PcvaCO2 
gap) might be complementary tools to identify patients 
with persistent global hypoperfusion .  
 a cutoff value of 6 mmHg seems to reflect whether global flow is adequate 

 

 some authors have suggested that correcting the 
PcvaCO2 gap by an approximation of the oxygen 
consumption, the PcvaCO2/arterial-to-venous oxygen 
content difference (CavO2) ratio, might be superior to 
the PcvaCO2 gap to detect anaerobic metabolism 
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Object 

 whether the PcvaCO2 gap and the PcvaCO2/CavO2 

ratio are useful  

 

 in predicting the evolution of lactate,  

 reflecting the persistence of tissue hypoperfusion  

 anaerobic metabolism. 
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Methods 

 a retrospective observational study 

 

 Patients: septic shock patients within the first 

24 hours of ICU admission 

 

 Exclusion criteria: age under 18 years, and 

the presence of an uncontrolled source of 

infection 
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Data 
 Once MAP≥65 mmHg and ScvO2≥70% were achieved, 

and the medical team in charge decided not to perform 
further resuscitation interventions (such as volume 
expansion and/or changes in inotropic or vasopressor 
drugs)； and within the following 24 hours 
 

 Paired blood samples were obtained from a central 
venous line and an arterial catheter 

 

 Measured variables： PO2、 PCO2、 SO2、 lactate、 
Hb （both blood samples） 

 Calculated：CaO2、 CvO2、 Ca-vO2、oxygen 
extraction ratio (O2ER)、PcvaCO2 gap、
PcvaCO2/CavO2 ratio 
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Formulas 

 CaO2=(1.34×SaO2×Hb)+(0.003×PaO2） 

 CcvO2=(1.34×ScvO2×Hb)+(0.003×PcvO2) 

 Ca−vO2=CaO2−CcvO2 

 

 PcvaCO2 gap=PcvCO2−PaCO2 

 

 PcvaCO2/CavO2 ratio=PcvaCO2 gap/Ca−vO2 

 

 O2ER=Ca-vO2/CaO2 
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 demographics, diagnosis at ICU admission, 
sepsis origin, and Simplified Acute 
Physiology Score II score were recorded at 
inclusion. Hemodynamic variables (heart rate 
and arterial pressure)  

 

 ICU length of stay and ICU mortality 

 

 lactate improvement was defined as the 
decrease of at least 10% of the previous 
lactate value 
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Results------35 septic shock patients 

lactate improvement was defined as the decrease of at least 10% of the previous lactate value 
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The PcvaCO2/CavO2 ratio ROC analysis showed an AUC of 0.75 (95% confidence interval = 0.6 to 0.92, 
P= 0.01) for adequate initial lactate clearance prediction 

PcvaCO2/CavO2 ratio ROC analysis showed an AUC of 0.82 (P<0.001), and a cutoff value of 1.4 
（sensitivity 0.8 and specificity 0.75）. 
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 no correlation between simultaneous ScvO2 

and lactate 

 

 the PcvaCO2 gap at inclusion was inversely 

correlated to ScvO2 (r= –0.7,P<0.001) 

 

 the PcvaCO2/CavO2 ratio directly correlated 

to lactate values (r=0.73,P<0.001) 
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 Patients who died had similar lactate, ScvO2, and PcvaCO2gap 
values at inclusion 

 

 but showed significantly increased PcvaCO2/CavO2 ratio values 
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Conclusion 

 septic shock patients with normalized MAP and ScvO2 

 

 elevated PcvaCO2/CavO2 ratio values significantly 
reduced the odds of adequate lactate clearance during 
the following hours 

 

 real-time information on the adequacy of tissue perfusion, 
helping in the decision making process ，continue 
resuscitating and/or stop interventions, despite high 
lactate levels 
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Discussion 

 respiratory quotient（呼吸商）--------the relationship between global 
carbon dioxide production and global oxygen consumption (VO2).  

 

 VO2 =CO and CavO2. 

 

 global carbon dioxide production =CO and CcvaCO2 （the central 
venous-to-arterial carbon dioxide content difference）. 

 

 respiratory quotient = CvaCO2 /CavO2 ratio. 

 

 Since over the physiological range of carbon dioxide contents， the 
partial pressure of carbon dioxide is linearly related to carbon 
dioxide content 

 

 The PcvaCO2/CavO2 ratio ≈respiratory quotient（呼吸商） 
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Limitation 

 1、只有复苏后的比较，没有复苏过程中的结果-----是
否可以指导复苏？ 

 2、回顾研究 

 3、样本量35 

 4、仅针对感染性休克患者，对低容量状态患者有无
预测价值？ 

 5、入选患者为复苏目标达到（MAP ScvO2），但没
有尿量等其他达标状态的情况下，就不再进行复苏治
疗。（入组后都没有再液体复苏过） 

  did not calculate VO2 or global oxygen delivery 

 观察研究，没有指定采血时间，包括乳酸 


