Editorial Commentary

Intermittent pneumatic compression on top of pharmacological
thromboprophylaxis in intensive care: added value or added cost?
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Venous thromboembolism (VTE) is a leading cause of inhospital morbidity and mortality, particularly in patients
at intensive care units (ICU) (1). Hypercoagulability,
venous stasis and vascular injury, but also the frequent use
of highly coagulable catheters and extracorporeal support
devices predispose this patient group to thromboembolic
complications. Therefore, efficient strategies for the
prevention of thrombosis that do not cause excessive
bleeding are paramount in critically ill patients.
In view of the multi-causal pathogenesis of venous
thrombosis, both pharmacologic strategies with anticoagulant
drugs and mechanical strategies with devices that decrease
lower-limb venous stasis by blood displacing (2) reduce the
rate of VTE and have been extensively evaluated in both
surgical and non-surgical patients. An overview of current
recommended strategies for in hospital thromboprophylaxis
is provided in Table 1 and Figure 1.
According to the guidelines of the American College
of Chest Physicians, pharmacologic thromboprophylaxis
with low-molecular-weight-heparin (LMWH) or lowdose unfractionated heparin (UFH) is the recommended
strategy in ICU-patients, even though the number of
well-performed randomized clinical trials are limited (4).
Mechanical alternatives, with IPC preferred over graduated
compression stockings, are first choice in patients at
very high risk for VTE who have contra-indications for
prophylactic anticoagulant therapy (e.g., active bleeding
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or high risk for major bleeding) (5,6). Indeed, the difficult
balance between bleeding and thrombosis is a daily struggle
for physicians working at ICU-departments. Hence,
institutional protocols regarding thromboprophylaxis
should include both pharmacological and mechanical
strategies, each with their own merits and risks (1,4,7,8).
Although pharmacologic thromboprophylaxis reduced
the incidence of deep-vein thrombosis by 50% compared
with no prophylaxis in critically ill patients, still 5% to 20%
of this pharmacologically treated patient group develops
deep-vein thrombosis (6,9,10). However, no previous
clinical trials addressed whether IPC provides a meaningful
benefit when added on top of anticoagulant prophylaxis
therapy in critically ill patients. Vice versa, no clinical trials
in this patient group evaluated whether pharmacological
prophylaxis on top of IPC reduces clinically meaningful
thrombotic events.
Therefore, Arabi et al. investigated if adjunctive IPC
reduced the risk of VTE in critically ill patients receiving
pharmacologic thromboprophylaxis (3). This is an
important question because such combined strategy has
been implemented in many critical care units in spite
of absence of clinical data. Moreover, IPC immobilizes
patients yet mobilizes precious resources at ICU (nursing
time and cost of goods), and may cause some skin-injuries.
The PREVENT (The Pneumatic Compression
for Preventing Venous Thromboembolism) trial was
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Table 1 Thromboprophylaxis according to VTE risk
European guidelines on
perioperative venous
thromboembolism prophylaxis:
mechanical prophylaxis (1)

Inpatient baseline VTE
risk

Pharmacological
thromboprophylaxis

Mechanical
Comments
thromboprophylaxis

Applicable to both
surgical as well as
nonsurgical patients

low-dose UFH or
LMWH

IPC and/or GCS

Low risk patients

No

No

Non-high risk
patients with a
contra-indication
for pharmacological
thromboprophylaxis

No

No

Intermediate to high
risk patients

Yes

No

Pharmacological prophylaxis
should be considered as
mainstay in a majority of
inpatients and should be
preferred over mechanical
prophylaxis

Pharmacological prophylaxis (grade
1B); against GCS monotherapy
(grade 1B)

Selected (very) high
risk patients

Yes

Yes (add-on)

Given the results of PREVENT,
this does not include routine
ICU-patients (3). IPC might be
preferred over GCS

Combination therapy (grade 2B);
preference for IPC (grade 2B)

High risk with
contra-indication
for pharmacological
thromboprophylaxis

No

Yes, IPC preferred
over GCS

Main contra-indications are
high risk of bleeding (e.g.,
platelet count of <50×109/L) or
active bleeding

Mechanical prophylaxis (grade 1B);
preference for IPC (grace 2B)

In all, an individualized assessment
should be performed regarding the
thrombotic and (potential) bleeding
risk. Early ambulation should be
promoted actively

No GCS in non-high risk (grade 2C)

VTE, venous thromboembolism; UFH, unfractionated heparin; LMWH, low molecular weight heparin; IPC, intermittent pneumatic
compression; GCS, graduated compression stockings.

an international, randomized controlled trial in a
heterogeneous group of 2003 medical, surgical and trauma
intensive care patients, although the latter only represented
8% of the study population. The trial compared IPC for
at least 18 hours per day in addition to pharmacologic
thromboprophylaxis (LMWH or UFH) with pharmacologic
thromboprophylaxis alone. The trial was not double blind
(for obvious reasons), but the risk of bias was mitigated
because of its randomized design, high adherence to the
assigned treatment (22 hours of IPC per day, median
duration of 7 days), low incidence of concomitant use of
compression stockings (0.9%) and minimal loss to followup (3%). Although the trial is underpowered as a result of
the lower incidence of DVT in both groups (approximately
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one third of the predicted primary outcome events were
achieved), the event rates in both groups were nearly
identical (3.9% in the IPC-arm vs. 4.2% in the control;
P=ns).
In conclusion, the PREVENT-trial showed that
the routine use of adjunctive IPC did not provide a
clinically meaningful effect on the incidence of proximal
DVT in critically ill patients at ICU (mean APACHEII 20) who were concomitantly receiving pharmacologic
thromboprophylaxis. The PREVENT-trial will help to
refine international guidelines and institutional protocols on
VTE thromboprophylaxis, especially in the money saving,
time consuming and protocol driven environment of critical
care (11-14).
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Pulmonary embolism

Pharmacological thromboprophylaxis
(Unfractionated or low molecular weight heparin)

Deep vein thrombosis

Mechanical thromboprophylaxis
(Intermittent pneumatic compression)

Figure 1 An overview of current recommended strategies for in hospital thromboprophylaxis each targeting a specific component of
Virchow’s triad.
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