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CVP is the pressure in the superior vena cavae

and reflects the right atrial pressure

What is CVP?

• reflects the right ventricular filling pressure
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CVP is the pressure in the superior vena cavae

and reflects the right atrial pressure

What is CVP?

• reflects the right ventricular filling pressure

• reflects the backpressure for venous return

• reflects the downstream pressure for organ perfusion
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• CVP alive before the emergence of the PAC

Is CVP Is CVP deaddead??





• CVP almost died in the 80’s

Is CVP Is CVP deaddead??

• CVP alive before the emergence of the PAC



The 80’s

… the cult of the Swan-Ganz catheter

In USA: In USA: 1.5 millions1.5 millions PACs inserted/yearyear

1 PAC/… 170 Americans



• CVP revived in the beginning of the 21th century
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• CVP revived in the beginning of the 21 century

 Decline of the PAC



2022



PAC-guided therapy did not improve survival

or organ function

but was associated with more complications 

than CVC-guided therapy
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• CVP revived in the beginning of the 21 century

 Decline of the PAC

 Emergence of the EGDT using CVP (Rivers study)



Initial resuscitation

1. Protocolized, quantitative resuscitation of patients with sepsis-induced hypoperfusion1. Protocolized, quantitative resuscitation of patients with sepsis-induced hypoperfusion
(defined as hypotension persisting after initial fluid challenge or blood lactate  4 mmol/L). 
Goals during the first 6h of resuscitation:

(a) Central venous pressure 8-12 mmHg

(b) Mean arterial pressure (MAP)  65 mmHg

(c) Urine output  0.5 mL.kg-1 h

(d) Central venous or mixed venous oxygen saturation 70 or 65%, respectively (grade 1C)

Central venous pressure 8-12 mmHg
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 The fluid challenge revisited



• Rate of infusion: 500-1000 mL crystalloids over 30 mins

• Goal: reversal of the marker of hypoperfusion that prompted the fluid challenge 

Crit Care Med 2006; 34:1333-1337

• Goal: reversal of the marker of hypoperfusion that prompted the fluid challenge 

•• SafetySafety limitlimit:: increase in CVP CVP above a predefined value (measured every 10 mins)



• CVP revived in the beginning of the 21th century

• CVP almost died in the 80’s

• CVP alive before the emergence of the PAC

Is CVP Is CVP deaddead??

 Decline of the PAC
 Emergence of the EGDT using CVP (Rivers study)

 The fluid challenge revisited

Large use of CVP

to guide fluid therapy



Hemodynamic variable 
used to predict fluid responsiveness n %



• CVP revived in the beginning of the 21th century

• CVP almost died in the 80’s
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Is CVP Is CVP deaddead??

 Decline of the PAC
 Emergence of the EGDT using CVP (Rivers study)

 The fluid challenge revisited

OveruseOveruse of CVP
to guide fluid therapy



Responders Nonresponders



1802 pts

Crit Care Med 2013; 41:1774-81

Summary AUC

0.560.56

Predicting fluid responsiveness
with CVP is like



normal normal heartheart

preload responsivenessStroke 
volume

« static » measures of preload 

cannot reliably predict 
failing heartfailing heart

preload unresponsiveness

Ventricular preload

cannot reliably predict 

fluid responsiveness



ProcessProcessAriseArise PromisePromise

No improved survival with EGDT



Initial resuscitation

No mention to CVP anywhere

in the guidelines….!!!!

1. Protocolized, quantitative resuscitation of patients with sepsis-induced hypoperfusion
(defined as hypotension persisting after initial fluid challenge or blood lactate  4 mmol/L). 
Goals during the first 6h of resuscitation:

(a) Central venous pressure 8-12 mmHg

(b) Mean arterial pressure (MAP)  65 mmHg

(c) Urine output  0.5 mL.kg-1 h

(d) Central venous or mixed venous oxygen saturation 70 or 65%, respectively (grade 1C)



• CVP was revived in the beginning of the 2000’s

• CVP almost died in the 80’s

• CVP alive before the emergence of the PAC

Is CVP Is CVP deaddead??

• Should we still use CVP today?
 NO for predicting fluid responsiveness



We recommend using

dynamic over static variables 
to predict fluid responsiveness, 

when applicable

We suggest that 
dynamic over static variables be used 

to predict fluid responsiveness, to predict fluid responsiveness, 
when available 

We suggest that 
dynamic measures to guide 

fluid resuscitation 
over static parameters





• CVP was revived in the beginning of the 2000’s

• CVP almost died in the 80’s

• CVP alive before the emergence of the PAC

Is CVP Is CVP deaddead??

• Should we still use CVP today?

 NO for helping to stop fluid infusion

 NO for predicting fluid responsiveness



CVP (mmHg) before            after fluid

Responders 10 ± 3                 13 ± 4 *

Nonresponders 12 ± 4                 14 ± 4

CVP increased after fluids in responders but not in nonresponders

…. the opposite of what was expected in the « fluid challenge rules »



CVP (mmHg) before            after fluid

Responders 8 ± 4                 12 ± 4 *

Nonresponders 9 ± 4                 11 ± 4

CVP increased after fluids in responders but not in nonresponders

…. the opposite of what was expected in the « fluid challenge rules »



• CVP was revived in the beginning of the 2000’s

• CVP almost died in the 80’s

• CVP alive before the emergence of the PAC

• Should we still use CVP today?

Is CVP Is CVP deaddead??

• Should we still use CVP today?

Take into account the transmural CVP 
which can be overestimated by the measured CVP (PEEP, PEEPi)

 NO for predicting fluid responsiveness

 YES for assessing RV dysfunction and its response to therapies

 NO for helping to stop fluid infusion



• CVP was revived in the beginning of the 2000’s

• CVP almost died in the 80’s

• CVP alive before the emergence of the PAC

• Should we still use CVP today?

Is CVP Is CVP deaddead??

 NO for predicting fluid responsiveness

 YES for assessing RV dysfunction and its response to therapies

 NO for helping to stop fluid infusion

 YES for assessing downstream pressure for organ perfusion

• Should we still use CVP today?

Take into account the measured CVP 
and not the transmural CVP



organ  
blood 
flow

Autoregulation of organ blood flowAutoregulation of organ blood flow

MAP

flow

- CVP





Association between elevated CVP and AKI 

suggests a role of venous congestion in the development of AKI





Mean perfusion pressure (MPP = MAP-CVP) but not MAPMean perfusion pressure (MPP = MAP-CVP) but not MAP

was an independent factor associated with AKI progression.

A value of MPP of 60 mmHg was found as a cutoff. 
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 PVC

PVC PAM

 Pcap
œdème
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PVC PAM



Take home messagesTake home messages

Central venous pressure is a pivotal hemodynamic variable, since

it provides important information on the RV function and on the 

mean organ perfusion pressure
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Take home messagesTake home messages

Central venous pressure is a pivotal hemodynamic variable, since

it provides important information on the RV function and on the 

mean organ perfusion pressure. CVP cannot be used to predict

fluid responsiveness



• problem of the anatomic « zero » level

Many sources ofMany sources of errors errors of measurementsof measurements



Vertical distance 5 cm below
the sternum angle



In the same patient, at the same time,

a CVP value of 0 mmHg can be found by one doctor/nurse

and of 30 mmHg by another one!!!



• problem of the anatomic « zero » level

Many sources ofMany sources of errors errors of measurementsof measurements

• correct value measured at the foot of the « c » wave



CVP must be measured 
at the foot of “c”
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• problem of the anatomic « zero » level

Many sources ofMany sources of errors errors of measurementsof measurements

• correct value measured at the foot of the « c » wave

• CVP must be measured at end-expiration• CVP must be measured at end-expiration



ITP

CVP

RV filling pressure

 transmural RAP

 measured CVP - ITP

close to 0
at end-expiration

RAPRAP

CVPat end-expiration



20

10

end-expiration end-expiration end-expiration

?
? ?

0

20 mmHg between minimal and maximal values

Different end-expiratory CVP value from one cycle to another one

Nothing’s simpleNothing’s simple



• problem of the anatomic « zero » level

Many sources ofMany sources of errors errors of measurementsof measurements

• correct value measured at the foot of the « c » wave

• CVP must be measured at end-expiration• CVP must be measured at end-expiration

• difficult measurement if active expiration

The end-expiratory value
overestimates

the true transmural pressure



• problem of the anatomic « zero » level

Many sources ofMany sources of errors errors of measurementsof measurements

• correct value measured at the foot of the « c » wave

• CVP must be measured at end-expiration• CVP must be measured at end-expiration

• difficult measurement if active expiration

• which value in case of PEEP or intrinsic PEEP?



ITP

CVP

RV filling pressure

 transmural RAP

 measured CVP - ITP

higher than 0
at end-expiration

RAPRAP

CVPat end-expiration
in case of 

PEEP or PEEPi



CVP = 12 mmHg 
at end-expiration

PEEPi = 12 mmHg Airway pressure
transmission = 50%

true CVP? 12? 0? 6? others?



Estimation of “transmitted” PEEP

HypothesisHypothesis

The changes in PAOP during a respiratory cycle are secondary to changes in Palv

Their magnitude would depend on the degree of transmission of Palv to PAOP

Transmitted PEEP would be:   ( PAOP /  Palv) x PEEP

Index of transmission (%)





ConclusionConclusion

Should we still use CVP today?

 NO for predicting fluid responsiveness

 YES for assessing RV dysfunction and its response to therapies

 NO for helping to stop fluid infusion

 YES for assessing RV dysfunction and its response to therapies

 YES for assessing downstream pressure for organ perfusion

Be aware of the multiple sources 

of errors in measurements

MerciMerci




