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The effect of prone positioning on mortality in patients with acute
respiratory distress syndrome: a meta-analysis of randomized controlled
trials
Shu Ling Hu, Hong Li He, Chun Pan, Ai Ran Liu, Song Qiao Liu, Ling Liu, Ying Zi Huang, Feng Mei Guo, ¥i Yang
and Hai Bo Qiu
Introduction —
Prone positioning (PP) has been reported to improve the survival of patients with severe acute respiratory
distress syndrome (ARDS). However, it is uncertain whether the beneficial effects of PP are associated with
positive end-expiratory pressure (PEEP) levels and long durations of PP. In this meta-analysis, we aimed to
evaluate whether the effects of PP on mortality could be affected by PEEP and the duration of PP and to
identify which patients might benefit the most from PP.

Methods

Randomized controlled trials (RCTs) that compared prone and supine ventilation were retrieved by searching
the following electronic databases: PubMed/MEDLINE, the Cochrane Library, the Web of Science, and
Elsevier Science (inception to May 2013). Two investigators independently selected RCTs and assessed their
quality. The data extracted from the RCTs were combined in a cumulative meta-analysis and were analyzed
using the methods recommended by the Cochrane Collaboration.

Results

A total of nine RCTs with 2,242 patients were included. All of the studies received scores of three points using
the methods recommended by Jadad. One trial did not conceal allocation. This meta-analysis revealed that,
compared with supine positioning (SP), PP decreased the 28- to 30-day mortality of ARDS patients with a
partial pressure of arterial oxygen/fraction of inspired oxygen (P/F) <=100 mm Hg (risk ratio (RR) = 0.71; 95%
confidence interval (Cl): 0.57 to 0.89; P = 0.003; n = 508). PP was shown to reduce both 60-day (RR = 0.82;
95% CI: 0.68 t0 0.99; P = 0.04; n = 518) and 90-day (RR = 0.57; 95% CI: 0.43 to 0.75; P <0.0001; n = 516)
mortality in ARDS patients ventilated with PEEP >=10 cm H20. Moreover, PP reduced 28- to 30-day mortality
when the duration of PP was greater than 12 h/d (RR = 0.73; 95% CI: 0.54 t0 0.99; P = 0.04; n = 1,067).

Conclusions

PP reduced mortality among severe ARDS patients and patients receiving relatively high PEEP levels.
Moreover, long-term PP improved the survival of ARDS patients.
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Efficacy and adverse events of high frequency oscillatory ventilation in adult patients with acute respiratory
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% Introduction

Theoretically, high frequency oscillatory ventilation (HFOV) achieves all goals of a
lung-protective ventilatory mode and seems ideal for the treatment of adult patients
with acute respiratory distress syndrome (ARDS). However, its effects on mortality
and adverse clinical outcomes remain uncertain given the paucity of high-quality
studies in this area. This meta-analysis was performed to evaluate the efficacy and
adverse events of HFOV in adults with ARDS.

«» Methods

We searched PubMed, EMBASE and Cochrane Central Register of Controlled Trials
through February 2014 to retrieve randomized controlled trials of HFOV in adult
ARDS patients. Two independent reviewers extracted data on study methods, clinical
and physiological outcomes and adverse events. The primary outcome was 30-day or
hospital mortality. Risk of bias was evaluated with the Cochrane Collaboration's tool.
Mortality, oxygenation and adverse effects of HFOV were compared to those of
conventional mechanical ventilation. A random-effects model was applied for meta-
analysis.
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Efficacy and adverse events of high frequency oscillatory ventilation in adult patients with acute respiratory
distress syndrome: a meta-analysis

Chun-Ta Huang, Hsien-Ho Lin, Sheng-Yuan Ruan, Meng-5ui Lee, ¥i-Ju Tsai, Chong-Jen Yu

Critical Care 2014, 18:R102 (20 May 2014
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s+ Results

A total of five trials randomly assigning 1,580 patients met inclusion criteria. Pooled
data showed that HFOV significantly improved oxygenation on day one of therapy (4
studies; 24% higher; 95% confidence interval (Cl) 11 to 40%; P <0.01). However,
HFOV did not reduce mortality risk (5 studies; risk ratio (RR) 1.04; 95% CI1 0.83 to
1.31; P = 0.71) and two early terminated studies suggested a harmful effect of HFOV
iIn ARDS (2 studies; RR 1.33; 95% CI 1.09 to 1.62; P <0.01). Safety profiles showed
that HFOV was associated with a trend towards increased risk of barotrauma (5
studies; RR 1.19; 95% CI 0.83 to 1.72; P = 0.34) and unfavorable hemodynamics (5
studies; RR 1.16; 95% CI 0.97 to 1.39; P = 0.12).

% Conclusions
HFOV improved oxygenation in adult patients with ARDS; however, it did not confer a
survival benefit and might cause harm in the era of lung-protective ventilation strategy.
The evidence suggests that HFOV should not be a routine practice in ARDS and
further studies specifically selecting patients for this ventilator mode should be
pursued.
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In adult acute respiratory distress syndrome patients, is high-frequency oscillatory ventilation more effective
and safer than conventional protective ventilation? a meta-analysis of randomized controlled trials

«lao-ling Gu, Guan-nan Wu, Yan-wen Yao, Dong-hong Shi, Yong Song

Critica! Care 2014, 18:FE111 (30 May 2014)
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Introduction PR

Comprehensively evaluating the efficacy and safety of high-frequency oscillatory ventilation (HFOV) is
important to allow clinicians who are using or considering this intervention to make appropriate decisions.

Methods

To find randomized controlled trials (RCTs) comparing HFOV with conventional mechanical ventilation
(CMV) as an initial treatment for adult ARDS patients, we searched electronic databases (including
PubMed, MedLine, Springer Link, Elsevier Science Direct, ISI web of knowledge, and EMBASE) with the
following terms: "acute respiratory distress syndrome”, "acute lung injury”, and "high frequency oscillation
ventilation". Additional sources included reference lists from the identified primary studies and relevant
meta-analyses. Two investigators independently screened articles and extracted data. Meta-analysis was
conducted using random-effects models.

Results

We included 6 RCTs with a total of 1,608 patients in this meta-analysis. Compared with CMV, HFOV did
not significantly reduce the mortality at 30 or 28 days. The pooled relative risk (RR) was 1.051 (95%
confidence interval (Cl) 0.813 to 1.358). ICU mortality was also not significantly reduced in HFOV group,
with a pooled RR of 1.218 (95% CI 0.925 to 1.604). The pooled effect sizes of HFOV for oxygenation
failure, ventilation failure and duration of mechanical ventilation were 0.557 (95% CI 0.351 to 0.884), 0.892
(95% CI 0.435 to 1.829) and 0.079 (95% CI -0.045 to 0.203), respectively. The risk of barotrauma and
hypotension were similar between the CMV group and HFOV group, with a RR of 1.205 (95% CI 0.834 to
1.742) and a RR of 1.326 (95% CI1 0.271 to 6.476), respectively.

Conclusions

Although HFOV seems not to increase the risk of barotrauma or hypotension, and reduces the risk of
oxygenation failure, it does not improve survival in adult acute respiratory distress syndrome patients.
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mewr insights into the mechanisms involved in B-type natriuretic peptide elevation and its prognostic value in
septic patients

John Papanikolaou, Demosthenes Makris, Maria Mpaka, Eleni Palli, Paris Zygoulis, Epaminondas Zakynthinos
Critica! Care 2014, 18:FE94 (2 May 2014)

/

% Introduction

Elevated plasma B-type natriuretic peptide (BNP) levels in patients with critical sepsis
(severe sepsis/septic shock) may indicate septic cardiomyopathy. However, multiple
heterogeneous conditions may also be involved in BNP rise. In addition, the
prognostic value of BNP in sepsis remains debatable. This study sought for potential
iIndependent determinants of BNP elevation in critical sepsis; the prognostic value of
BNP was also evaluated.

<+ Methods

In this observational study, we enrolled mechanically ventilated critically septic
patients requiring hemodynamic monitoring through a pulmonary artery catheter. All
clinical, laboratory and survival data were prospectively collected. Plasma BNP
concentrations were measured daily for five consecutive days. Septic cardiomyopathy
was assessed on day-1, by left and right ventricular ejection fraction (EF) derived from
echocardiography and thermodilution respectively. Mortality was recorded at day-28.
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Mew insights into the mechanisms involved in B-type natriuretic peptide elevation and its prognostic value in
septic patients

lohn Papanikolaou, Demosthenes Makris, Maria Mpaka, Eleni Palli, Paris Zygoulis, Epaminondas Zakynthinos
Critica! Care 2014, 18:F94 (9 May 2014)
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Results e
Forty-two patients with severe sepsis (N = 12) and septic shock (N = 30)@ finally
enrolled. Daily BNP levels were significantly elevated in septic shock compared to severe
sepsis (P <= 0.002). Critical iliness severity (assessed by APACHE Il and maximum SOFA
scores), and peak noradrenaline dose on day-1 were independent determinants of BNP
elevation (P < 0.05). Bi-ventricular EFs were inversely correlated with longitudinal BNP
measurements (P < 0.05), however non-independently. Pulmonary capillary wedge
pressures (PCWP) and volume expansion showed no correlation with BNP. In septic
shock, increased CVP (central venous pressure) and CVP/PCWP ratio were
independently associated with early BNP values (P < 0.05).Twenty-eight-day mortality was
47.6% (20/42). Daily BNP values poorly predicted outcome; BNP on day-1 > 800 pg/mL
(the best cutoff point) fairly predicted mortality, with a sensitivity%, specificity%, and area
under the curve [AUC(95%CI)] of 65, 64 and 0.70(0.54-0.86),P = 0.03, respectively.
Plasma BNP levels declined faster in survivors than in non-survivors, either in critical
sepsis or in septic shock (P <= 0.002). In septic shock, BNP/CVP ratio > 126 pg.mmHg-
1.mL-1 on day-2 and inability to reduce BNP below 500 pg/mL implied increased mortality
(P <=0.036).

Conclusions

The severity of critical iliness rather than septic cardiomyopathy is probably the major
determinant of BNP elevation. Daily BNP values are of limited prognostic value in

predicting 28-day mortality; however, fast BNP decline over time and a decrease of BNP
below 500 pg/mL may imply favourable outcome.
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High dose tigecycline in critically ill patients with severe infections due to multidrug-resistant bacteria
Gennaro De Pascale, Luca Montini, Mariano Pennisi, Yalentina Bernini, Riccardo Maviglia, Giuseppe Bello, Teresa
Spanu, Mario Tumbarello, Massimo Antonelli

Critical Care 2014, 18:R90 (5 May 2014)

Introduction \¥ 3

—"

The high incidence of multidrug-resistant (MDR) bacteria among patients admitted QLGUS‘H?;S determined
an increase of tigecycline (TGC) use for the treatment of severe infections. Many concerns have been
raised about the efficacy of this molecule and increased dosages have been proposed. Our purpose is to
investigate TGC safety and efficacy at higher than standard doses.

Methods

We conducted a retrospective study of prospectively collected data in the ICU of a teaching hospital in
Rome. Data from all patients treated with TGC for a microbiologically confirmed infection were analyzed.
The safety profile and efficacy of high dosing regimen use were investigated.

Results

Over the study period, 54 patients (pts) received TGC at a standard dose (SD group: 50 mg every

12 hours) and 46 at a high dose (HD group: 100 mg every 12 hours). Carbapenem-

resistant Acinetobacter.baumannii (blaOXA-58 and blaOXA-23 genes) andKlebsiella

pneumoniae (blaKPC-3 gene) were the main isolated pathogens (n=79). There were no patients requiring
TGC discontinuation or dose reduction because of adverse events. In the ventilation-associated
pneumonia population (VAP) subgroup (63 patients: 30 received SD and 33 HD), the only independent
predictor of clinical cure was the use of high tigecycline dose (odds ratio (OR) 6.25; 95% confidence
interval (Cl) 1.59 to 24.57; P =0.009) whilst initial inadequate antimicrobial treatment (IIAT) (OR 0.18; 95%
C1 0.05to 0.68; P=0.01) and higher Sequential Organ Failure Assessment (SOFA) score (OR 0.66; 95%
Cl1 0.51t0 0.87; P=0.003) were independently associated with clinical failure.

Conclusions

TGC was well tolerated at a higher than standard dose in a cohort of critically ill patients with severe
infections. In the VAP subgroup the high-dose regimen was associated with better outcomes than
conventional administration due to Gram-negative MDR bacteria.
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A 10 second fluid challenge guided by transthoracic echocardiography can predict fluid responsiveness
Yunfan W, Shusheng Zhou, Zhihua Zhow, Bao Liu

Critical Care 2014, 18:R108 (27 May 2014
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% Introduction \ —

//

The accurate assessment of intravascular volume status for the therapy of severe hypofoiémia and shock
is difficult and critical to critically ill patients. Noninvasive evaluation of fluid responsiveness by the rapid
infusion of a very limited amount of volume is an important clinical goal. This study aimed to test if
echocardiographic parameters could predict fluid responsiveness in critically ill patients following a low-
volume (50ml crystalloid solution) infusion over 10 seconds.

<+ Methods

We prospectively studied 55 mechanically ventilated patients. Echocardiography was performed during a
50 ml infusion of crystalloid solution over 10 seconds and a further 450 ml over 15 minutes. Cardiac output
(CO), stroke volume (SV), aortic velocity time index (VTI), and left ventricular ejection fraction (LVEF) were
recorded. Patients were classified as responders (R) if CO increased by at least 15% following the 500 mi
volume expansion or were classified as non-responders (NR) if CO increased by less than 15%. Area
under the receiver operating characteristic curves (AUC) compared CO variations after 50 ml over 10
seconds ([increment]CO50) and 500 ml over 15 minutes ([increment]CO500) and the variation of VTI after
infusion of 50 ml fluid over 10 seconds ([increment]VTI50).

% Results

In total, 50 patients were enrolled, of which 27 (54%) were R. General characteristics, LVEF, HR and CVP
were similar between responders and nonresponders (NR). In the R group, the AUC for [increment]CO50
was 0.95 +/- 0.03 (P < 0.01, best cut-off value, 6%; sensitivity, 93%, specificity, 91%). Moreover,
[increment]CO50 and [increment]CO500 were strongly correlated ((r =0.87; P < 0.01). The AUC for
[increment]VTI50 was 0.91 +/- 0.04 (P < 0.01; best cut-off value, 9%, sensitivity, 74%; specificity, 95%).
[increment]VTI50 and [increment] CO500 were positively correlated (r = 0.72; P < 0.01).

% Conclusion

In-critically ill patients, the variation of CO and VTI after the administration of 50ml crystalloid solution over
10 seconds ([increment]CO50 and [increment]VTI50) can accurately predict fluid responsiveness.
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Inflammation biomarkers and delirium in critically ill patients

Cristiane Ritter, Cristiane D Tomasi, Felipe Dal-Pizzol, Bernardo Bollen Pinto, &lex Dyson, Aline 5 de Miranda,
Clarissa M Cormim, Marcio Soares, Antonio L Teixeira, Jodo Quevedo, Meryyn Singer

Critical Care 2014, 18:R106 (23 May 2014

Introduction S

Delirium is a common occurrence in critically ill patients and is associated with an increase in
morbidity and mortality. Septic patients with delirium may differ from a general critically ill population.
The aim of this investigation was to study the relationship between systemic inflammation and the
development of delirium in septic and non-septic critically ill patients.

Methods

We performed a prospective cohort study in a 20-bed mixed intensive care unit (ICU) including 78
(delirium = 31; non-delirium = 47) consecutive patients admitted for more than 24 hours. At enroliment,
patients were allocated to septic or non-septic groups according to internationally agreed criteria.
Delirium was diagnosed using the Confusion Assessment Method for the Intensive Care Unit (CAM-
ICU) during the first 72 hours of ICU admission. Blood samples were collected within 12 hours of
enroliment for determination of tumor necrosis factor (TNF)-alpha, soluble TNF Receptor (STNFR)-1
and -2, interleukin (IL)-1beta, IL-6, IL-10 and adiponectin.

Results

Out of all analyzed biomarkers, only STNFR1 (P = 0.003), STNFR2 (P = 0.005), adiponectin (P =
0.005) and IL-1beta (P < 0.001) levels were higher in delirium patients. Adjusting for sepsis and
sedation, these biomarkers were also independently associated with delirium occurrence. However,
none of them were significant influenced by sepsis.

Conclusions

STNFR1, STNFR2, adiponectin and IL-1beta were associated with delirium. Sepsis did not modify the
relationship between the biomarkers and delirium occurrence.
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Does contemporary vancomycin dosing achieve therapeutic targets in a heterogeneous clinical cohort of
critically ill patients? Data from the multinational DALI Study
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¢ Introduction
The objective of this study was to describe the pharmacokinetics of vancomycin in ICU patients
and to examine whether contemporary antibiotic dosing results in concentrations that have
been associated with favourable response.

» Methods

The Defining Antibiotic Levels in Intensive Care (DALI) study was a prospective, multicentre
pharmacokinetic point-prevalence study. Antibiotic dosing was as per the treating clinician
either by intermittent bolus or continuous infusion. Target trough concentration was defined as
=15mg/L and target pharmacodynamic index was defined as an area under the concentration-
time curve over a 24-hour period divided by the minimum inhibitory concentration of the
suspected bacteria (AUC,_,,/MIC ratio) >400 (assuming MIC =1mg/L).
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Results

Data of 42 patients from 26 ICUs were eligible for analysis. A total of 24 patients received
vancomycin by continuous infusion (57%). Daily dosage of vancomycin was 27mg/kg
(interquartile range (IQR) 18 to 32), and not different between patients receiving intermittent
or continuous infusion. Trough concentrations were highly variable (median 27, IQR 8 to
23mg/L). Target trough concentrations were achieved in 57% of patients, but more frequently
in patients receiving continuous infusion (71% versus 39%; P=0.038). Also the target AUC,.
-4/MIC ratio was reached more frequently in patients receiving continuous infusion (88%
versus 50%; P=0.008). Multivariable logistic regression analysis with adjustment by the
propensity score could not confirm continuous infusion as an independent predictor of an
AUC,,,/MIC >400 (odds ratio (OR) 1.65, 95% confidence interval (Cl) 0.2 to 12.0) or a C,;,
215mg/L (OR 1.8, 95% CI 0.4 to 8.5).

Conclusions

This study demonstrated large interindividual variability in vancomycin pharmacokinetic and
pharmacodynamic target attainment in ICU patients. These data suggests that a re-
evaluation of current vancomycin dosing recommendations in critically ill patients is needed
to more rapidly and consistently achieve sufficient vancomycin exposure.
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% Introduction

Despite recent advances in the management of septic shock, mortality remains
unacceptably high. Earlier initiation of key therapies including appropriate antimicrobials
and fluid resuscitation appears to reduce the mortality in this condition. This study
examined whether early initiation of vasopressor therapy is associated with improved
survival in fluid therapy-refractory septic shock.

% Methods
Utilizing a well-established database, relevant information including duration of time to
vasopressor administration following the initial documentation of recurrent/persistent
hypotension associated with septic shock was assessed in 8,670 adult patients from 28
ICUs in Canada, the United States of America, and Saudi Arabia. The primary endpoint
was survival to hospital discharge. Secondary endpoints were length of ICU and hospital
stay as well as duration of ventilator support and vasopressor dependence. Analysis
involved multivariate linear and logistic regression analysis.
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%+ Results

In total, 8,640 patients met the definition of septic shock with time of vasopressor/inotropic
initiation documented. Of these, 6,514 were suitable for analysis. The overall unadjusted
hospital mortality rate was 53%. Independent mortality correlates included liver failure (odds
ratio (OR) 3.46, 95% confidence interval (Cl), 2.67 to 4.48), metastatic cancer (OR 1.63, Cl,
1.32 to 2.01), AIDS (OR 1.91, ClI, 1.29 to 2.49), hematologic malignancy (OR 1.88, ClI, 1.46 to
2.41), neutropenia (OR 1.78, Cl, 1.27 to 2.49) and chronic hypertension (OR 0.62 CI, 0.52 to
0.73). Delay of initiation of appropriate antimicrobial therapy (OR 1.07/hr, Cl, 1.06 to 1.08), age
(OR 1.03/yr, CI, 1.02 to 1.03), and Acute Physiology and Chronic Health Evaluation (APACHE)
Il Score (OR 1.11/point, CI, 1.10 to 1.12) were also found to be significant independent
correlates of mortality. After adjustment, only a weak correlation between vasopressor delay
and hospital mortality was found (adjusted OR 1.02/hr, 95% CI 1.01 to 1.03, P <0.001). This
weak effect was entirely driven by the group of patients with the longest delays (>14.1hours).
There was no significant relationship of vasopressor initiation delay to duration of vasopressor
therapy (P=0.313) and only a trend to longer duration of ventilator support (P=0.055) among
Survivors.

%+ Conclusion

Marked delays in initiation of vasopressor/inotropic therapy are associated with a small increase
in mortality risk in patients with septic shock.
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Introduction

The study was designed to assess the impact of fluid loading on lung aeration, oxygenation and
hemodynamics in patients with septic shock and acute respiratory distress syndrome (ARDS).

Methods

During a 1-year period, a prospective observational study was performed in 32 patients with septic shock and
ARDS. Cardiorespiratory parameters were measured using Swan Ganz (n=29) or PICCO catheters (n=3).
Lung aeration and regional pulmonary blood flows were measured using bedside transthoracic ultrasound.
Measurements were performed before (T0), at the end of volume expansion (T1) and 40 minutes later (T2),
consisting of 1-L of saline over 30 minutes during the first 48 h following onset of septic shock and ARDS.

Results

Lung ultrasound score increased by 23% at T2, from 13 at baseline to 16 (P <0.001). Cardiac index and
cardiac filling pressures increased significantly at T1 (P <0.001) and returned to control values at T2. The
increase in lung ultrasound score was statistically correlated with fluid loading-induced increase in cardiac
iIndex and was not associated with increase in pulmonary shunt or regional pulmonary blood flow. At T1,
PaO2/FiO2significantly increased (P <0.005) from 144 (123 to 198) to 165 (128 to 226) and returned to
control values at T2, whereas lung ultrasound score continued to increase.

Conclusions

Early fluid loading transitorily improves hemodynamics and oxygenation and worsens lung aeration. Aeration
changes can be detected at the bedside by transthoracic lung ultrasound, which may serve as a safeguard
against excessive fluid loading.






