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Editorial
Perioperative haemodynamic therapy: Why are recommendations not
being adopted?
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1. Introduction

Reducing postoperative morbidity is an ongoing challenge for
anaesthesiologists. Several trials have suggested worthwhile
clinical benefits to perioperative haemodynamic therapies guided
by cardiac output monitoring [1]. However, clinical guidelines
have only been partially adopted into clinical practice. In a recent
issue of Anaesthesia Critical Care and Pain Medicine, Molliex
et al. conducted a large observational study of 807 patients
aged � 75 years, and found that few patients were offered a
haemodynamic optimisation protocol (2%) [2]. Similarly, Joosten
et al. showed that operating room and intensive care unit patients
may spend less than half their time within pre-determined target
ranges for arterial pressure [3]. We know that the use of
perioperative haemodynamic monitoring varies widely across
Europe [4]. These examples of poor compliance are worrying when
we consider the high rates of morbidity and mortality rates
amongst some surgical populations. If we are to improve patient
care, we need to identify the reasons for this.

2. Perioperative haemodynamic management: what are the
current recommendations?

2.1. Fluid administration

Fluid administration is the cornerstone of perioperative
haemodynamic management. Inappropriate fluid administration
can lead to hypovolaemia or fluid overload with specific
complications. In order to rationalise fluid administration, national
and European recommendations propose a simple protocol based
in the titration of volume expansion according to stroke volume
[5,6], although ongoing major trials may further shape this
guidance [7]. A stroke volume rise in response to a fluid challenge
is used as an indication that further fluid administration may
be appropriate. More importantly, if there is no stroke volume
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response to a fluid challenge, we can be confident that fluid
resuscitation is not required.

2.2. Inotropes

The most widely studied inotropic agents have been dopexa-
mine and dobutamine. However, dopexamine is no longer widely
available and physicians have returned to equipotent doses of
dobutamine. Occasionally, some anaesthesiologists use other
agents including adrenaline and phosphodiesterase inhibitors
such as enoximone.

2.3. Vasopressors

There is a growing body of research highlighting the relation-
ship between perioperative hypotension and the development
of post-operative renal, myocardial and cerebral complications
[8,9]. Periods of high blood pressure in the perioperative period
may also lead to complications. There is currently no clear
consensus on the ideal blood pressure target during surgery.
Systolic blood pressure less than 80 mmHg [10,11], mean arterial
pressure less than 60 mmHg [12], and a reduction of 30% to 50%
from baseline are common treatment thresholds used in clinical
practice [11,13].

3. Are the current recommendations specific and adapted to
our practice?

3.1. Stroke volume maximisation using fluid

The original objective of perioperative haemodynamic optimi-
sation was to increase tissue oxygen delivery. Early studies in the
1970s and 1980s employed aggressive therapeutic strategies
including high doses of fluid, inotropes and vasopressors, often
determined by complex algorithms based on pulmonary arterial
catheter data. The results of these trials were mixed with some
suggesting impressive benefits and other suggesting harm [9–
12]. Simplified algorithms have now been proposed with
optimisation of stroke volume but lower doses of inotropic drugs
[14], and the most recent studies provide less clear answers to the
question of clinical effectiveness of these algorithms [15]. It is not
clear today that haemodynamic optimisation alone can improve
patient outcome. Obviously, when we look in meta-analyses at all
these studies carried out over more than 50 years, using different
nesthésie et de réanimation (Sfar).
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protocols, with totally different mortality and morbidity rates,
results remain positive. Concerns that stroke volume maximiza-
tion using fluid associated with administration of low dose of
inotrope may increase the incidence of postoperative myocardial
injury remain although this risk may be minimal with modern
haemodynamic therapy algorithms [16].

3.2. Which type of fluid?

Cornerstone of recent algorithms is fluid administration. The
majority of clinical trials indicating treatment benefit used colloid
solutions. However, several major trials in critically ill patients
suggest starch solutions in particular may result in higher rates of
acute kidney injury and reduced survival [17,18]. The use of these
products appears to be declining although a further trial of
perioperative use of starch is in progress. The use of ‘balanced’
intra-venous crystalloid solutions is increasing due to concerns
about hyperchloraemic acidosis, although there are limited data
available to confirm the benefits of this approach.

3.3. What type of monitor?

Despite many technological advances, the perfect cardiac
output monitor still does not exist. The choice of device must be
guided by a compromise between invasiveness and precision. In
most cases, it is best to use a monitor, which is familiar to the
clinician. Provided the monitor is accurate, it is not necessary for
this to have been studied specifically in interventional trials of
haemodynamic therapy. Pulse contour and oesophageal Doppler
are the most widely used techniques at present [4].

3.4. Is it cost effective?

One of the limitations to the implementation of haemodynamic
optimisation protocols is cost. The cost of monitoring cardiac
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output is theoretically offset by the cost savings associated
with reducing complications and length of stay [19,20]. Several
studies investigated this issue suggesting a reduction in costs.
However, further studies are needed to confirm these cost savings
[19].

3.5. Which target for arterial pressure?

Recent studies have identified an association between
perioperative hypotension and post-operative renal, cerebral
and cardiac complications [12,21,22]. These findings raise
several questions. Firstly, the optimal definition of hypotension
remains unclear, making implementation of a treatment strategy
more difficult. There are more than 140 definitions of periopera-
tive hypotension. Second, we have not confirmed whether
correcting low arterial pressure leads to a reduction in compli-
cations. Finally, very few studies have evaluated the clinical
impact of targeting different blood pressure levels. It would seem
that individualised blood pressure control according to the
patient’s history may be beneficial [23,24], but further studies
are needed to finally confirm the optimal target and how to
achieve this.

4. Removing barriers to improved patient care

The common sense use of haemodynamic protocols is likely to
improve patient outcomes, especially if this prevents areas of
poor care. However, unbeknown to their patients, many doctors
are not adopting these guidelines. There are numerous barriers to
changing the behaviour of doctors [25], including lack of time, low
motivation, intellectual disagreement. . .. We propose four steps,
which may improve the adoption of clinical practice recommen-
dations for haemodynamic therapy, which may lead to better
patient outcomes (Fig. 1).
.
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Hydroxyethyl starch 130/0.42 versus Ringer’s acetate in severe sepsis. N Engl J
Med 2012;367:124–34. http://dx.doi.org/10.1056/NEJMoa1204242.

[19] Sadique Z, Harrison DA, Grieve R, Rowan KM, Pearse RM. Cost-effectiveness of
a cardiac output-guided haemodynamic therapy algorithm in high-risk
patients undergoing major gastrointestinal surgery. Perioper Med 2015;4.
http://dx.doi.org/10.1186/s13741-015-0024-x.

[20] Abbott TEF, Pearse RM. Saving money: An ideal driver for improved perioper-
ative care? Anaesth Crit Care Pain Med 2017;36:147–8. http://dx.doi.org/
10.1016/j.accpm.2017.01.006.

[21] Maheshwari K, Turan A, Mao G, Yang D, Niazi AK, Agarwal D, et al. The
association of hypotension during non-cardiac surgery, before and after skin
incision, with postoperative acute kidney injury: a retrospective cohort anal-
ysis. Anaesthesia 2018. http://dx.doi.org/10.1111/anae.14416.

[22] Mascha EJ, Yang D, Weiss S, Sessler DI. Intraoperative Mean Arterial
Pressure Variability and 30-day Mortality in Patients Having Noncardiac
Surgery. Anesthesiology 2015;123:79–91. http://dx.doi.org/10.1097/
ALN.0000000000000686.

[23] Asfar P, Meziani F, Hamel J-F, Grelon F, Megarbane B, Anguel N, et al. High
versus low blood-pressure target in patients with septic shock. N Engl J Med
2014;370:1583–93. http://dx.doi.org/10.1056/NEJMoa1312173.

[24] Futier E, Lefrant J-Y, Guinot P-G, Godet T, Lorne E, Cuvillon P, et al. Effect of
Individualized vs Standard Blood Pressure Management Strategies on Post-
operative Organ Dysfunction Among High-Risk Patients Undergoing Major
Surgery: A Randomized Clinical Trial. JAMA 2017;318:1346. http://dx.doi.org/
10.1001/jama.2017.14172.

[25] Cabana MD, Rand CS, Powe NR, Wu AW, Wilson MH, Abboud PA, et al. Why
don’t physicians follow clinical practice guidelines? A framework for
improvement. JAMA 1999;282:1458–65.

Matthieu Biais*

Bordeaux University Hospital, Department of Anaesthesiology and

Critical Care Pellegrin, 33000 Bordeaux, France

Rupert Pearse
William Harvey Research Institute, Queen Mary University of London,

EC1 M 6BQ, UK

*Corresponding author
E-mail address: matthieu.biais@chu-bordeaux.fr (M. Biais).

http://dx.doi.org/10.1002/14651858.CD004082.pub5
http://dx.doi.org/10.1002/14651858.CD004082.pub5
http://dx.doi.org/10.1002/14651858.CD004082.pub5
http://dx.doi.org/10.1016/j.accpm.2018.05.012
http://dx.doi.org/10.1016/j.accpm.2018.05.012
http://dx.doi.org/10.1016/j.accpm.2018.11.009
http://dx.doi.org/10.1016/j.accpm.2018.11.009
http://dx.doi.org/10.1186/s13741-015-0018-8
http://dx.doi.org/10.1186/s13741-015-0018-8
http://www.nice.org.uk/nicemedia/live/13312/52624.pdf
http://www.nice.org.uk/nicemedia/live/13312/52624.pdf
http://dx.doi.org/10.1016/j.annfar.2013.09.010
http://dx.doi.org/10.1016/j.annfar.2013.09.010
http://dx.doi.org/10.1136/bmjopen-2018-023455
http://dx.doi.org/10.1136/bmjopen-2018-023455
http://dx.doi.org/10.1097/ALN.0000000000001985
http://dx.doi.org/10.1097/ALN.0000000000001985
http://dx.doi.org/10.1093/bja/aex095
http://dx.doi.org/10.1093/bja/aex095
http://dx.doi.org/10.1093/bja/aex095
http://dx.doi.org/10.1097/ALN.0000000000000756
http://dx.doi.org/10.1097/ALN.0000000000000756
http://dx.doi.org/10.1097/01.anes.0000270724.40897.8e
http://dx.doi.org/10.1097/01.anes.0000270724.40897.8e
http://dx.doi.org/10.1097/01.anes.0000270724.40897.8e
http://dx.doi.org/10.1097/ALN.0b013e3182a10e26
http://dx.doi.org/10.1097/ALN.0b013e3182a10e26
http://dx.doi.org/10.1097/ALN.0b013e3182a10e26
http://dx.doi.org/10.1097/ALN.0000000000001432
http://dx.doi.org/10.1097/ALN.0000000000001432
http://dx.doi.org/10.1097/ALN.0000000000001432
http://dx.doi.org/10.1186/cc3887
http://dx.doi.org/10.1186/cc3887
http://dx.doi.org/10.1001/jama.2014.5305
http://dx.doi.org/10.1001/jama.2014.5305
http://dx.doi.org/10.1001/jama.2014.5305
http://dx.doi.org/10.1093/bja/aev137
http://dx.doi.org/10.1093/bja/aev137
http://dx.doi.org/10.1056/NEJMoa1209759
http://dx.doi.org/10.1056/NEJMoa1209759
http://dx.doi.org/10.1056/NEJMoa1204242
http://dx.doi.org/10.1056/NEJMoa1204242
http://dx.doi.org/10.1186/s13741-015-0024-x
http://dx.doi.org/10.1186/s13741-015-0024-x
http://dx.doi.org/10.1016/j.accpm.2017.01.006
http://dx.doi.org/10.1016/j.accpm.2017.01.006
http://dx.doi.org/10.1016/j.accpm.2017.01.006
http://dx.doi.org/10.1111/anae.14416
http://dx.doi.org/10.1111/anae.14416
http://dx.doi.org/10.1097/ALN.0000000000000686
http://dx.doi.org/10.1097/ALN.0000000000000686
http://dx.doi.org/10.1097/ALN.0000000000000686
http://dx.doi.org/10.1056/NEJMoa1312173
http://dx.doi.org/10.1056/NEJMoa1312173
http://dx.doi.org/10.1001/jama.2017.14172
http://dx.doi.org/10.1001/jama.2017.14172
http://dx.doi.org/10.1001/jama.2017.14172
http://refhub.elsevier.com/S2352-5568(18)30578-2/sbref0125
http://refhub.elsevier.com/S2352-5568(18)30578-2/sbref0125
http://refhub.elsevier.com/S2352-5568(18)30578-2/sbref0125
mailto:matthieu.biais@chu-bordeaux.fr

