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Background 

 IV fluid is the cornerstone of treating hypotension, 
hypoperfusion, and shock.

 Early aggressive resuscitation may improve outcome 
 BP=CO x SVR
 CO=SV x HR
 SV=EDV – ESV
 CVP was used as surrogate for preload

Background 

 In 2008, a meta-analysis evaluating the ability of the 
CVP to guide fluid therapy.

 CVP should not be used to make clinical decisions 
regarding fluid management.

 CVP still recommended to guide fluid resuscitation.
 Various techniques to assess fluid responsiveness

Background 

 Critical Care and Anesthesia literature
 Update meta-analysis to include the most recent 

studies
 Setting: operating room vs ICU
 Patient population: cardiac surgery vs non-cardiac 

surgery
 Find role of the CVP in guiding fluid resuscitation.

Method

 Fluid responsiveness: increase in CO or SV following 
a preload challenge

Method

 Identification of Trials
 Database:

 National Library of Medicine’s MEDLINE database
 EMBASE
 Cochrane Database of Systematic Reviews

 Time:1966 to June 2012
 Keyword:

 CVP (explode)

Fluid therapy
Fluid responsiveness

 Restriction: human adult



Method

 Study Selection and Data Extraction
 Correlation coefficient or ROC of AUC(area under the 

receiver operating characteristic curve)
 Inclusion technique

 Fluid challenge
 PLR maneuver/postural change
 Positive end-expiratory pressure challenge

Method

 Data abstracted
 Study design
 Study size
 Study setting
 Patient population
 Criteria used to define fluid responsiveness
 Type of fluid challenge
 The primary technology being assessed
 The correlation coefficients and AUC (including 95% CIs) for the 

CVP and fluid responsiveness
 The percentage of patients responding to a fluid challenge
 Baseline CVP in the fluid responders and nonresponders

Method

 Data Analysis
 Location subgroup

 ICU
 Operating room

 Patient population subgroup
 Cardiac surgery
 Noncardiac surgery
 Normal

 Summary data
 means (± standard deviations) and percentages

Method

 Random effects models: Comprehensive Meta-
analysis 2.0

 Heterogeneity: Cochran Q statistic, p < 0.10
 I2 with suggested thresholds 
 Low (25%–49%),
 Moderate (50%–74%)
 High (> 75%)

Method Results

 2,105 fluid responsiveness maneuvers 
 1,802 patients
 22 ICU(4 cardiac surgery)
 20 operation room(13 cardiac surgery)
 1 healthy volunteers
 Fluid responsiveness :stroke volume index (SVI) or 

cardiac index (CI) 15% increased following a 500 cc 
fluid challenge



Results

 AUC 33 studies
 Correlation data 20 studies
 Fluid responders
 Overall: 57% ± 13%
 ICU: 52% ± 11%
 Operating room: 63% ± 15%
 mean baseline CVP: 8.2 ± 2.3 mmHg(nonresponders 9.5 ± 2.2 

mmHg)



Results

 Summary AUC: 0.56 (95% CI, 0.54–0.58, Q statistic 
p = 0.9, I2 = 0%)
 ICU: 0.56 (95% CI, 0.52–0.60)
 Operating room:  0.56 (95% CI, 0.54–0.58)
 Cardiac surgery: 0.56(95% CI, 0.51–0.61)
 Noncardiac surgery: 0.56(95% CI, 0.54–0.58)

 Correlation coefficient: baseline CVP and delta 
SVI/CI: 0.18 (95% CI, 0.1–0.25)
 ICU: 0.28(95% CI, 0.16–0.40)
 Operating room:  0.11 (95% CI, 0.02–0.21)

Discussion

 CVP is unable to predict fluid responsiveness among 
a broad range of patients in various clinical settings.

Discussion

 CVP (or pulmonary artery occlusion pressure) is a 
measure of preload responsiveness

 Indicator of right ventricular end-diastolic volume 
index (RVEDVI)

 Ventricular pressure-volume curve

Discussion

Discussion

 Furthermore, clinical studies have clearly 
demonstrated that ventricular volumes (RVEDVI, 
left ventricular end-diastolic area, global end
diastolic volumes) are unable to predict fluid 
responsiveness.

Discussion

 The origin of CVP monitoring
 Hughes and Magovern in 1954
 blood volume (using radioactive serum albumin) and 

hourly urine output, blood pressure, respiratory rate, 
and pulse rate in 25 postthoracotomy patients

 Without providing any summary data or statistical 
testing



Discussion

 Wilson and Grow
 CVP monitoring became routine in patients 

undergoing thoracic surgery.

Conclusion

 There are no data to support the widespread practice 
of using CVP to guide fluid therapy. 

 This approach to fluid resuscitation is without a 
scientific basis and should be abandoned.


