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Is central venous pressure a reliable indicator
of fluid responsiveness in the critically ill?

entral venous pressure is the pres-

sure recorded from the right atrium

or superior vena cava and is often
used to guide fluid therapy in critically ill
patients. In most studies, fluid responsive-
ness is defined as an increase in stroke vol-
ume of 10-15% after administration of
500 ml fluid over 10-15 minutes (Michard
and Teboul, 2000; Marik et al, 2008). The
basis for the utility of central venous pres-
sure comes from the assumption that it is a
good indicator of right ventricular preload.
As right ventricular stroke volume deter-
mines left ventricular filling, it is assumed
that central venous pressure reflects left
ventricular preload and the patient’s posi-
tion on the Frank-Starling curve (Michard
and Teboul, 2000).

Evidence supporting use of
central venous pressure
Hu et al (2013) showed that despite cen-
tral venous pressure itself not being a good
predictor, in a subgroup analysis, there was
a greater correlation between changes in
cardiac index and central venous pressure
in younger patients with hypovolaemia.
Despite scarce data and poor evidence
(level IV) for use of central venous pressure
as a predictor of fluid responsiveness, a
survey of Canadian intensivists’ resuscita-
tion practices in septic shock found that
89.2% of clinicians use central venous pres-
sure to guide fluid management (McIntyre
et al, 2007). This popularity may partly be
explained by its recommendation as an
end-point for fluid resuscitation by interna-
tional guidelines (Dellinger et al, 2013).
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Evidence opposing use of

central venous pressure

During mechanical ventilation, changes
in venous tone, intrathoracic pressures
and left and right ventricular compliance
mean that the relationship between central
venous pressure and right ventricular end-
diastolic volume becomes less accurate
(Michard and Teboul, 2000).

A systematic review of 24 studies dem-
onstrated a poor relationship between cen-
tral venous pressure and circulating vol-
ume, found that central venous pressure is
a poor indicator of right and left ventricu-
lar pre-load and that neither central venous
pressure nor delta-central venous pressure
can predict response to a fluid challenge
(Marik et al, 2008). In an updated meta-
analysis of 43 studies examining the ability
of central venous pressure to determine
whether a fluid bolus increases cardiac out-
put, Marik and Cavallazi (2013) concluded
that central venous pressure was unreliable
and of limited value (area under receiver-
operating characteristic curve 0.56).

Discussion
High quality systematic reviews and meta-
analyses (no heterogeneity among studies)
have shown that using central venous pres-
sure alone, as a static parameter, to guide
fluid resuscitation might be unhelpful and
potentially harmful. On existing clinical
evidence, central venous pressure is unable
to determine whether a critically ill patient
is a fluid-responder or non-responder and
the correlation between central venous pres-
sure and intravascular fluid volume is poor.
Therefore, it should not be used to make
clinical decisions regarding fluid manage-
ment (Marik and Cavallazi, 2013). Despite
that, the Surviving Sepsis campaign guide-
lines recommend targeting central venous
pressure to guide fluid therapy in septic
shock (Dellinger et al, 2013). The valid-
ity of these guidelines is under increasing
scrutiny as most of the recommendations
are not based on the best current scientific
evidence and should probably be revised.
A number of alternate technologies with
increasing evidence bases, such as trans-

oesophageal Doppler, PICCO system
(Pulsion Medical Systems, Munich,
Germany) and LiDCO monitor (LiDCO,
Cambridge, UK), that can track changes in
stroke volume and cardiac output dynami-
cally and in real time, can be used to deter-
mine fluid responsiveness, making the use
of central venous pressure even less appro-
priate (Zochios and Wilkinson, 2011).

Condlusions

Whether central venous pressure-based
treatment strategies should be abandoned
remains controversial. It might just be that
central venous pressure has been inappro-
priately used as a tool to guide fluid therapy.
Adequately powered studies are needed to
determine whether rapid dynamic changes
in central venous pressure, in response to
fluid loading, can provide useful informa-
tion about cardiac function and better
define fluid responsiveness. BJHM
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