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Does this patient have pneumonia or heart 

failure?



Optimal therapeutic approaches to ICU-acquired pneumonia

On Which Grounds Should Empiric Therapy for ICU-Acquired Pneumonia be Initiated

• Several observational studies have shown that immediate initiation of 
appropriate antibiotics is associated with a reduced mortality in patients 
suspected of pneumonia

• Excess mortality of inappropriate antibiotics is not reduced by correction of 
regimens when culture results are available 24-48 hours later 

• Microbiological specimens must be obtained and antibiotics begun promptly if 
there is sufficient clinical suspicion of ICU-AP 

• However, the benefits of such an approach requires discontinuation of 
antibiotics if culture results are negative and the patient has not deteriorated in 
the ensuing 48 to 72 hours 
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Early Goal Directed Therapy in the Treatment of Sepsis and severe 

septic Shock
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Standard 

Rx

Goal 

Directed Rx

Relative 

risk

Probabilit

y

In-hospital 

mortality

46.5% 30.5% 0.38 - 0.87 0.009

28 day 

Mortality

49.2% 33% 0.39 – 0.87 0.01

60 day 

Mortality

56.9% 43.3% 0.46 – 0.96 0.03



A guide to fluid management in the critically 

ill patient

Convective

Tissue Hypoxia
present absent

Diurese

•paradoxic pulse during CMV

•CVP <12 cm H2O

•Respiratory CVP variation

•Change in stroke volume, lactate and/or 

venous pO2 saturation in response to fluid 

bolus is consistent with therapeutic goal

yes no

Fluid Bolus Inotropes

•Total Body Volume is increased

•Lung Water is increased

yes no

Maintenance 

Fluids



The ARDS Network FACTT Trial



The ARDS Network FACTT Trial



F Michard et al. Am. J. 

Respir. Crit. Care Med. 2000 

162: 134-138.

Heart-Lung 

Interactions in 

Mechanically 

Ventilated 

Patients

dPP = (Ppmax-Ppmin)

avg(Ppmax, min)



F Michard et al. Am. J. 

Respir. Crit. Care Med. 2000 

162: 134-138.

Paradox Pulse in Mechanically Ventilated 

Patients with septic Shock



Predictive Value of Different Methods used to 

Assess Fluid Status

F Michard et al. Am. 

J. Respir. Crit. Care 

Med. 2000 162: 134-

138.



Arterial Pressure Monitoring



The Wedge Pressure is NOT 

equal to the capillary 

hydrostatic pressure!!!

Venous Resistance 

= 0.4 PVR

Arterial and 

Capillary 

Resistance = 0.6 

PVR

LARV

LAPPPW

PCAP2

PPA

PCAP1

PCAP1

PCAP2
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Supply Dependence of O2 Consumption

Cardiac Output, Arterial O2 Content

Metabolic 

Rate



The Determinants of the

Mixed Venous O2 Tension



Where should venous O2 saturation 

be monitored? 



Is there a single venous O2 saturation 

threshold indicative of  tissue hypoxia ?

AnemiaHypoxemia



Torres Filho, I. P. et al. Am J Physiol Heart Circ Physiol 288: H1071-H1079 2005;

doi:10.1152/ajpheart.00884.2004

Surrogate Markers of DCRIT during 

Anemic Hypoxia 



Hood & Tannen. NEJM 339: 819, 1998

Negative Feedback Control of 

Endogenous Acid Production 





Transfusion related Risk for ALI



Transfusion related Risk Factors in ALI



Transfusion Risk:

Key Points

1. Transfusion associated Respiratory Impairment 

is common

2. The majority of cases are TACO

3. The incidence TRALI is approximately1:3000 

units transfused and afflicts approximately 1 in 

500 patients

4. The risk is greatest for units containing female 

plasma

5. Efforts to reduce unnecessary transfusions lower 

the incidents of hospital acquired ALI





















Medical informatics in ICU



ICU SYNDROMES: PATTERN 

RECOGNITION



ICU Data Mart: Informatics 

infrastructure



Severe sepsis/septic shock sniffer

Hypotension or organ hypoperfusion

Infection

Mean Arterial Blood Pressure  < 65

Blood culture order (within 12 hours) 

The systemic inflammatory 

Respiratory rate > 25 

Heart rate > 100 t > 38.6 Cº 

t < 36.0 Cº WBC > 12000

WBC < 4000

Anion gap > 12

Lactate > 2.5

Metabolic acidosis: base < - 5

AND

AND

OR

OR

OR

OR

OR

OR

Two of the following




