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Assessment and management of the cardiovascular sys-
tem are continuous tasks in the ICU, and since most 
interventions carry potential benefits as well as potential 
harms, additional data are of paramount importance to 
inform treatment. With this paper, we aim to summarize 
the latest evidence on cardiovascular management from 
recent publications.

The risk of venous thromboembolisms (VTEs) in criti-
cally ill patients prompts ICU clinicians to prescribe 
pharmacologic prophylaxis that requires the risk of 
thrombosis to be balanced against an increased risk of 
bleeding. Direct oral anticoagulants (DOACs) are used 
outside the ICU as an alternative to warfarin in thrombo-
prophylaxis but may pose a challenge in the ICU because 
of uncertain activity and risk of accumulation from organ 
failure [1]. The APEX trial randomized acutely ill patients 
to VTE prophylaxis with the low molecular weight hepa-
rin (LMWH) enoxaparin or an extended-duration DOAC 
(betrixaban) [2]. A post hoc analysis of the 703 ICU 
patients in the trial indicated decreased risk of thrombo-
embolic events, but increased risk of non-major bleed-
ing with DOAC [3]. Although this post hoc study of ICU 
patients suggested a net benefit with DOAC, LMWH 
should not be abandoned until the results are established 
in randomised clinical trials (RCTs) specifically designed 
for ICU patients [4]. Even if evidence for one class of 
drugs for VTE prophylaxis would emerge, implement-
ing the change may not be straightforward. Based on 
data suggesting benefit of LMWH over unfractionated 
heparin (UFH), a multicomponent intervention tailored 
to individual ICUs to increase the use of LMWH over 

unfractionated heparin for VTE prophylaxis was studied 
in a pre-post trial across 11 Canadian ICUs [5] (Table 1). 
While the intervention was successful with a substantial 
increase in use of LMWH compared to the control ICUs, 
considerable resources were needed to change every-
day practice. A non-pharmacologic intervention aiming 
at preventing pulmonary embolism has recently been 
tested in a clinical trial, where 240 patients with severe 
trauma and contraindication to prophylactic anticoagula-
tion were randomised to either insertion of a retrievable 
vena cava filter or no filter [6]. The results of the trial sug-
gested no overall benefit with the use of vena cava filters, 
and considering the potential harms and the cost, there 
is a limited role of prophylactic vena cava filters in these 
patients.

Thromboembolism and VTE prophylaxis in ICU 
patients with atrial fibrillation (AF) are of particular con-
cern, especially in new-onset AF with haemodynamic 
stability. New-onset AF has been associated to adverse 
outcomes in several studies and is likely frequent in the 
ICU, but valid estimates of its incidence are missing [7]. 
Causality cannot be inferred given residual confound-
ing (e.g. sicker patients tend to develop new-onset AF) 
and the interventions in ICU against AF may even drive 
adverse outcomes. These interventions include rhythm 
control, rate control and prophylaxis, each with an over-
all low or very low quality of supporting evidence [7].

Haemodynamic evaluation in the ICU is mainly tar-
geted to assess the adequacy of cardiac output using a 
battery of tests and measurements ranging from simple 
non-invasive variables (e.g. heart rate) to highly invasive 
measurements (e.g. using a pulmonary artery catheter). 
Clinical examination includes several readily available 
markers of haemodynamic compromise, but the com-
parable validity of these signs is less studied. In a Dutch 
large prospective single-centre study, the ability of 19 
standardised clinical findings to estimate cardiac index 
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was investigated using transthoracic echocardiography 
as reference [8]. Interestingly, capillary refill time and 
peripheral to central temperature gradient outperformed 
central venous pressure and urinary output, which were 
not associated with changes in cardiac index. In a mul-
tivariate analysis of the best performing variables from 
the clinical examination, the model had an area under the 
curve of 0.74 (95% CI 0.70–0.78), indicating a reasonable, 
but not good discrimination [8].

Clinical examination has been proposed to serve as a 
trigger for further haemodynamic evaluation with car-
diac ultrasonography rather than a substitute of it [9]. 
The circulatory assessment is typically used to guide 
fluid administration to increase cardiac index. A recent 
ESICM taskforce on fluid administration in circulatory 
dysfunction considered clinical signs of hypoperfusion 
important in the assessment of both the indication for 
and efficacy of a fluid challenge [10]. A cautious approach 
to fluid administration in absence of signs of cardiovas-
cular collapse was supported by the findings of the Pre-
PARE trial where 337 critically ill patients requiring 
tracheal intubation were randomly assigned to either a 
prophylactic fluid bolus or no fluid bolus [11]. The trial 
was stopped early for futility as there were no apparent 
differences in the rates of cardiovascular collapse upon 
induction between the two groups. Even when cardiac 
output increases in response to fluid administration, the 
balance between benefit and harm is not obvious and 
fluid management in the critically ill will likely remain 
controversial until many knowledge gaps are closed [12].

Beyond early cardiopulmonary resuscitation and defi-
brillation, there are data suggesting that some recom-
mended advance life support interventions may not 
always represent the best strategy in cardiac arrest [13].
Observational data suggest centre-specific differences in 
outcomes and treatments after out-of-hospital cardiac 
arrest (OHCA) not explained by patient characteristics 
indicating that clinical practice needs further explora-
tion [14]. One of the differences between low- and high 
performing centres were the handling of targeted tem-
perature management (TTM), including time to start of 
TTM. Interestingly, however, in the PRINCESS trial, an 
earlier start of TTM with early pre-hospital trans-nasal 
evaporative cooling did not result in improved neurologi-
cal outcome after OHCA compared with cooling after 
hospital arrival [15]. TTM may, though, gain renewed 
popularity following the results of the HYPERION trial 
which suggested improved neurological outcome with 
moderate therapeutic hypothermia (33  °C) compared 
with targeted normothermia (37 °C) in comatose patients 
after cardiac arrest with non-shockable rhythm [16].

In summary, cardiovascular management in ICU often 
requires the benefits and harm of each intervention to 

be carefully balanced in each specific patient. Additional 
clinical trials are much needed to make the balancing act 
steadier.
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