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Abstract Purpose: Venous
thromboembolic disease (VTE) in
critically ill patients has a high inci-
dence despite prophylactic measures.
This fact could be related to an
inappropriate use of these measures
due to the absence of specific VTE
risk scores. To assess the current sit-
uation in Spain, we have performed a
cross-sectional study, analyzing if the
prophylactic measures were appro-
priate to the patients’ VTE risk.
Methods: Through an electronic
questionnaire, we carried out a single
day point prevalence study on the
VTE prophylactic measures used in
several critical care units in Spain.
We performed a risk stratification for
VTE in three groups: low, moderate–
high, and very high risk. The Ameri-
can College of Chest Physicians
guidelines were used to determine if
the patients were receiving the rec-
ommended prophylaxis. Results: A
total of 777 patients were included;

62 % medical, 30 % surgical, and
7 % major trauma patients. The
median number of the risk factors for
VTE was four. According to the
proposed VTE risk score, only 2 % of
the patients were at low risk, whereas
83 % were at very high risk. Sixty-
three percent of patients received
pharmacological prophylaxis, 12 %
mechanical prophylaxis, 6 % com-
bined prophylaxis, and 19 % did not
receive any prophylactic measure.
According to criteria suggested by the
guidelines, 23 % of medical, 71 % of
surgical, and 70 % of major trauma
patients received an inappropriate
prophylaxis. Conclusions: Most
critically ill patients are at high or
very high risk of VTE, but there is a
low rate of appropriate prophylaxis.
The efforts to improve the identifica-
tion of patients at risk, and the
implementation of appropriate pre-
vention protocols should be
enhanced.
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Introduction

Venous thromboembolic disease (VTE), including deep
vein thrombosis (DVT) and pulmonary embolism (PE), is
currently the main preventable complication in hospital-
ized patients [1]. Although its incidence has decreased
from 30–60 to 5–10 % [2–4] after the introduction of
routine VTE prophylactic measures, it remains a common
clinical entity in critically ill patients.

For over 20 years, the American College of Chest
Physicians (ACCP) has been regularly publishing guid-
ance on VTE prophylaxis [5]. However, the first
guidelines including specific recommendations for criti-
cally ill patients are relatively recent [6]. In general, these
recommendations include the use of pharmacological
prophylaxis as the main preventive measure, leaving
mechanical prophylaxis for patients at high risk of
bleeding.

The appropriate prescription of thromboprophylaxis
can improve VTE prevention and has been proposed as a
cost-effective strategy [7]. It has also been considered as
an indicator of both health care quality and patient safety
[8]. However, recent epidemiological studies show a poor
implementation of the prophylactic measures proposed in
the guidelines [9–12].

Little data regarding compliance with VTE prophy-
laxis recommendations in critically ill patients are
available in Spain. The purpose of this study was to
describe the VTE prophylactic measures actually used, as
well as to determine if their use was appropriate in
accordance with ACCP 2012 guidelines [13, 14].

Methods

The PROF-ETEV study was a multicenter, epidemiolog-
ical, and cross-sectional study performed in patients
admitted to different critical care units in Spain. A
coordination committee (‘‘Appendix’’) was responsible
for the selection of the most relevant units in the country,
which were sent the study protocol. The subsequent
electronic questionnaire (e-CRF) was sent to those who
chose to participate. This e-CRF format was considered
appropriate to obtain the required data, as it had been
previously used in prior epidemiological studies [12, 15].

The patients’ anonymity was strictly maintained in
e-CRF and in the corresponding database. The Ethical
Committee of Clinical Research of Gregorio Marañón
University Hospital reviewed and approved the study
protocol in June 2013 and waived the need for informed
consent. Finally, on 26 June 2013 a single day point
prevalence study on actual VTE prophylactic measures
was carried out.

Inclusion criteria

Patients over 18 years old admitted to units at 10:00 a.m.
on the survey day.

Exclusion criteria

Patients receiving any type of anticoagulation or with a
diagnosis of VTE disease.

Collected data

1. Units’ data: number of beds, number of patients
admitted with systemic anticoagulation or VTE dis-
ease, as well as the use of some VTE prophylaxis
protocol within the unit.

2. Patients’ data: epidemiologic data, reason for admis-
sion (medical, surgical, or major trauma pathologies),
specific data related to their stay in the unit (disease
severity, mechanical ventilation, vasopressor drugs),
risk factors for VTE, and risk factors for bleeding [13,
14, 16–23], as well as the VTE prophylactic measures
actually used: pharmacological [low dose unfraction-
ated heparin (LDUH), low molecular weight heparin
(LMWH) and others]; mechanical [intermittent pneu-
matic compression (IPC) and graduated compression
stocking (GCS)], and combined (pharmacological and
mechanical measures simultaneously).

Risk stratification for VTE

In the absence of VTE risk scores for critically ill patients,
we performed a risk stratification based on the algorithm
proposed by Laport and Mismetti [16], to which the
modified risk assessment proposed by Caprini [19, 20]
was associated, as it contains a very high risk group (DVT
rate 40–80 %), wherein many of the critically ill patients
could be included [2]. Thus, three groups of patients were
established: low risk, moderate–high risk (receiving the
same type according to ACCP 2012 guidelines), and very
high risk patients (Table 1).

Risk of bleeding

The patients were considered at high risk of bleeding if
they had either multiple risk factors (bleeding risk score
[7), or one of the three risk factors most strongly asso-
ciated with bleeding according to the IMPROVE study
[13, 21]: active gastroduodenal ulcer, bleeding within the
3 months prior to admission, or platelet count no greater
than 50,000 mm3.
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Table 1 Risk stratification for VTE disease and the ACCP 2012 recommendations
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Contraindications to pharmacological prophylaxis

The following clinical situations were considered as
contraindications: active gastroduodenal ulcer, bleeding
on admission, intracranial hemorrhage, major surgery,
major trauma, platelet count no greater than 50,000 mm3,
and severe coagulopathy (aPTT ratio or INR [2).

Contraindications to mechanical prophylaxis

The following clinical situations were considered as
contraindications: dermatitis, ulcers, edema, and severe
peripheral vascular disease.

Adequate prophylaxis consideration

This was based on ACCP 2012 recommendations [13, 14]
(Table 1).

Statistical analysis

As a result of the characteristics of the study only a
descriptive analysis was performed. The Kolmogorov–
Smirnov test was used to analyze if quantitative variables
were adjusted to normal, in which case they were
expressed as a mean (standard deviation), and otherwise
expressed as a median (interquartile range). Analysis of
qualitative variables was expressed as a number and
percentage.

IBM� SPSS� Statistics version 21 was used for all
statistical analyses.

Results

Seventy-three out of the 83 critical care units initially
selected (88 %) participated in the study. Most of the
units were medical-surgical (86 %) and belonged to level
III hospitals (72 %). Only 35 % (26 units) used a VTE
prophylaxis protocol and 11 % (8 units) reported the use
of a VTE risk score.

A total of 972 patients were admitted on the survey
day (median 12, IQR 6–17). One hundred and ninety-five
patients (20 %) were excluded: 174 (17.7 %) were
receiving anticoagulation and 23 (2.3 %) had been diag-
nosed with VTE disease.

Seven hundred and seventy-seven patients were finally
included; their characteristics are summarized in Table 2.
It should be noted that 62 % of patients (481/777) pre-
sented some medical pathology at admission; 23.6 %
(183/777) were receiving vasopressor therapy; 43 % (333/

777) required invasive mechanical ventilation; and 6.3 %
(43/777) required non-invasive mechanical ventilation.
Median length of unit stay up to the survey date was
5 days (IQR 2–12).

Risk factors for VTE, before admission and during
hospitalisation, are shown in Table 3. Patients exhibited a
median of four risk factors for thrombosis (IQR 3–6).
According to the VTE risk score proposed, 16 patients
(2.1 %) were at low risk, 115 (14.8 %) at moderate–high
risk, and 646 (83.1 %) at very high risk, including 362
(46 %) of medical patients (Table 3).

Two hundred patients (26 %) were considered at high
risk of bleeding and 214 patients (27.5 %) had pharma-
cological prophylaxis contraindications, mainly due to
recent major surgery, thrombocytopenia, and coagulopa-
thy (see the electronic supplementary material).

Figure 1 summarizes the VTE prophylactic measures
actually used. Eighty-one percent of the patients (627/
777) were receiving some prophylactic measure: 78.6 %
(378/481) of the medical patients, 84.3 % (199/236) of
the surgical patients, and 83.3 % (50/60) of the major
trauma patients. Time elapsed before the application of
any prophylactic measure was 1 day (IQR 0–1), although
in 25 % of major trauma patients prophylaxis was delayed
until the third day (median 1 day, IQR 1–3).

Pharmacological prophylaxis was the most common
prophylactic measure, as it was used in 78.3 % (491/627)
of the patients. Overall, pharmacological prophylaxis was
administered to 92.5 % (521/563) of the potentially suit-
able patients. LMWH was almost the only
pharmacological agent used (97 %, 477/491). Time taken
until pharmacological prophylaxis application was 1 day
(IQR 1–3), although in 25 % of patients with major
trauma it was delayed until the seventh day (median
3 days, IQR 1–7). Enoxaparin (76.8 %) and bemiparin
(18.4 %) were the most common forms of LMWH used.

LMWH dose was adjusted by anti-Xa factor level in
only four patients (0.8 %), although a different dose than
the usual was administered in 78 patients (15 %), mainly
as a result of severe renal failure (6.6 %), high risk of
bleeding (2.7 %), obesity (2.9 %), and high risk of VTE
(2.9 %). Up to the survey day only six patients with
pharmacological prophylaxis had suffered bleeding
complications (1.1 %). There was a suspicion of heparin-
induced thrombopenia in 15 patients (2.8 %), although it
was only confirmed in two cases (0.4 %).

Mechanical prophylaxis was used in 15 % of all
patients (94/627), but only in 39 % (82/214) of the
potentially suitable patients, as a result of pharmacolog-
ical prophylaxis contraindications. The most common
form of mechanical prophylaxis was IPC, used in 77 % of
patients (105/136). Some contraindication for mechanical
devices was reported in 4.6 % of the patients (36/777),
mainly as a result of severe injury in lower extremities or
peripheral vascular disease.
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Combined prophylaxis was used in 6.7 % of patients
(42/627), mainly in major trauma patients (14 %) and
surgical patients (10 %). The most common combination
was an IPC device with an LMWH (80.5 %). In patients
at very high risk of VTE only 9.5 % (27/284) received
this prophylactic modality, excluding medical patients, as
its use in such patients is not currently recommended.

One hundred and fifty patients (19.3 %) did not receive
any prophylactic measure. The absence of prophylaxis was

more frequent in medical patients (21.4 %) than in surgi-
cal (16.7 %) or major trauma (16.7 %) patients. Note that
75 % of patients without prophylaxis (117/150) had
pharmacological prophylaxis contraindications.

According to the proposed VTE risk stratification
(Table 1) and the ACCP 2012 recommendations, 23.3 %
(112/481) of medical patients, 71.3 % (168/236) of sur-
gical patients, and 70 % (42/60) of major trauma patients
were being administered an inadequate prophylaxis.

Table 2 Characteristics of the study population related to the reasons for admission

Patients,
N (%)

Age Sex
(male), %

APACHE
II

SOFA
admission

SOFA survey
day

Vasopressor
therapy, N (%)

Mechanical
ventilation,
N (%)

Medical pathology 481 (61.9 %) 62 ± 14 64 % 18 ± 9 6 ± 4 4 ± 4 123 (25.5 %) 215 (45.2 %)
Surgical pathology 236 (30.4 %) 62 ± 15 64 % 16 ± 8 5 ± 4 3 ± 3 50 (21 %) 81 (35.2 %)
Major trauma pathology 60 (7.7 %) 49 ± 19 79 % 15 ± 7 5 ± 3 4 ± 3 16 (24.4 %) 37 (56 %)
Total 777 61 ± 15 65 % 17 ± 8 6 ± 4 4 ± 4 183 (23.6 %) 333 (43 %)

APACHE II Acute Physiology and Chronic Health Evaluation, SOFA Sequential Organ Failure Assessment

Table 3 Risk factors and risk score for venous thromboembolism

Medical
pathology, N (%)

Surgical
pathology, N (%)

Major trauma
pathology, N (%)

Total, N (%)

Risk factors for venous thromboembolism before admission in the unita

Immobility 200 (42 %) 69 (30 %) 18 (29 %) 287 (37 %)
Age [70 years 166 (35 %) 85 (37 %) 9 (16 %) 260 (33 %)
Recent surgery 42 (9 %) 107 (46 %) 10 (18 %) 159 (21 %)
Active cancer 57 (12 %) 62 (27 %) 1 (2 %) 120 (15 %)
Obesity (BMI [25) 61 (13 %) 20 (9 %) 2 (4 %) 83 (11 %)
Chronic pulmonary disease 34 (7 %) 15 (6 %) 2 (4 %) 51 (7 %)
Chronic heart failure 39 (8 %) 7 (3 %) – 46 (6 %)
Previous VTE 11 (2 %) 5 (2 %) – 16 (2 %)
Risk factors for venous thromboembolism during stay in the unitb

Central venous catheter 348 (73 %) 208 (90 %) 57 (93 %) 613 (79 %)
Immobility [48 h 329 (69 %) 148 (64 %) 44 (72 %) 521 (67 %)
Mechanical ventilation 228 (48 %) 92 (40 %) 39 (62 %) 359 (46 %)
Sedation 181 (38 %) 70 (30 %) 38 (62 %) 289 (37 %)
Vasopressors 133 (28 %) 50 (21 %) 12 (20 %) 195 (25 %)
Sepsis 131 (27 %) 54 (23 %) – 185 (24 %)
Acute heart failure 115 (14 %) – – 115 (14 %)
Stroke 61 (13 %) 24 (10 %) – 85 (11 %)
Multiple transfusions 43 (9 %) 23 (10 %) 11 (18 %) 77 (10 %)
Paralytic agents 38 (8 %) 11 (5 %) 12 (22 %) 61 (8 %)
Renal replacement therapy 40 (8 %) 15 (6 %) – 55 (7 %)
Acute respiratory failure 27 (6 %) – – 27 (6 %)
VTE risk scorec

Low risk
Stable patient
Caprini score B1

16 (3.4 %) – – 16 (2.1 %)

Moderate–high risk
Unstable or stable patient
Caprini score 2–4

103 (21.4 %) 12 (5 %) – 115 (14.8 %)

Very high risk
Unstable or stable patient
Caprini score C5

362 (75.3 %) 224 (95 %) 60 (100 %) 646 (83.1 %)

a Based on [16–19]
b Based on [24]
c Based on [16, 19, 20]
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Discussion

The PROF-ETEV study is the first national record of VTE
prophylactic measures used in critically ill patients car-
ried out in Spain. It is also an attempt to evaluate the
appropriateness of VTE prophylaxis prescriptions
according to the guidelines in a wide variety of critical
care units.

In agreement with previous studies [9–12] we found a
poor guideline adherence. Our data show that VTE pro-
phylactic measures were improperly used in a significant
number of patients (42 %). The most serious failure to
comply was observed in 19 % of patients that did not
receive any prophylactic measure at all. There was a poor
use of mechanical prophylaxis, only used in a third of the
patients with indication, as well as an infrequent use of
combined prophylaxis, used only in 11 % of the patients
at very high risk of VTE.

Only 36 % of the units reported the use of some VTE
prophylaxis protocol, far from the ACCP recommenda-
tions [14, 15] and the compliance of quality indicators
proposed by our national scientific society [8]. In the

absence of VTE risk scores for critically ill patients we
have proposed a risk stratification (Table 1), including
risk factors for VTE as well as specific clinical situations
in critically ill patients [24], in order to improve the
selection of the most suitable prophylactic measure.
According to this score, a large number of patients would
be at very high risk of VTE.

With reference to our results, we conducted a review
of the literature on this topic.

Prophylaxis for VTE in critically ill patients

The ACCP 2012 guidelines suggest the use of prophylaxis
in the critical patient (grade 2C). Although there are few
clinical trials in critically ill patients, which impedes high
levels of evidence and recommendation, it is most unli-
kely that new clinical trials will be developed in this
respect. Instead, systematic reviews and meta-analysis
could be a useful way to approach this subject. A study by
Alhazzani et al. [25], including 7,226 critically ill
patients, showed the benefits of pharmacological

Fig. 1 VTE prophylactic measures actually used in critical care units in Spain
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prophylaxis versus the absence of any prophylaxis in
DVT (RR 0.51, 95 % CI 0.41–0.63) and PE (RR 0.52,
95 % CI 0.28–0.97). Ho and Tan [26], in a study
involving 16,164 patients using mechanical prophylaxis
due to pharmacological prophylaxis contraindication,
showed a reduction in DVT (RR 0.43, 95 % CI
0.36–0.52) and PE (RR 0.48, 95 % CI 0.33–0.69). Finally,
in a record of 175,665 critically ill patients of 134 ICUs in
Australia and New Zealand, prophylaxis omission on the
first day of admission was associated with a mortality
increase (OR 1.22, 95 % CI 1.15–1.30) [27].

Pharmacological prophylaxis in critically ill patients

Following the ACCP recommendations (grade 2C),
pharmacological prophylaxis with heparin was the most
common prophylactic measure. In Spain, as in other
European countries [9, 12], LMWH was almost the only
drug used. The variability in the use of different heparins
reflects the lack of evidence with regards to a greater
benefit in medical patients [3, 14, 28], although there
seems to be a greater benefit in using LMWH in very high
risk surgical and major trauma patients [15]. In this
respect, the meta-analysis published by Alhazzani et al.
[25] and Kanaan et al. [29] showed a reduction in VTE
disease in patients treated with LMWH versus LDUH.

The LMWH mostly used was enoxaparin. There are
no clinical trials showing superiority of an LMWH in
particular [30] and, therefore, there are no recommenda-
tions to this regard [14, 15]. The standard dose of LMWH
was the most widely used. Although adjusted in only four
patients according to factor anti-Xa levels, in a significant
percentage of patients (15 %) a different dose was used.
This was dependent on specific clinical features such as
renal failure, obesity, and a high risk of VTE or bleeding.
Currently, guidelines do not recommend routine use of
factor anti-Xa levels to adjust LMWH dose [14, 15, 31],
although controversy still exists [32–34]. However, the
administration of repeated doses of enoxaparin in patients
with renal function impairment could produce accumu-
lation of the drug, and a decrease in dose would be
justified [31]. In our study the LMWH dose was adjusted
only in 30 % of patients with renal failure.

Mechanical prophylaxis in critically ill patients

In patients with pharmacological prophylaxis contraindi-
cations, the ACCP guidelines suggest (grade 2C) the use
of mechanical prophylaxis [14, 15]. A quarter of the
patients analyzed had a high risk of bleeding and/or other
pharmacological prophylaxis contraindication. However,
only a small percentage of these patients received
mechanical prophylaxis [35].

In Spain, the most common form of mechanical pro-
phylaxis was the IPC. A recent randomized trial
specifically designed to evaluate the potential benefit of
GCS or IPC in ICU patients with a high risk of bleeding
did not find differences between these mechanical devices
[36]. A recently published meta-analysis (RR 0.43, 95 %
CI 0.36–0.52) [25] and a prospective cohort study (HR
0.45, 95 % CI 0.22–0.95) [37], have shown the effec-
tiveness of IPC, but not of GCS, to reduce DVT in
medical or surgical critically ill patients. Nevertheless, in
certain groups of patients, such as surgical and major
trauma patients with very high risk of VTE, there seems
to be a greater benefit with IPC, which is, therefore,
suggested by the guidelines [15]. Lastly, we refer to the
CLOTS-3 trial [38], a multicenter, randomized study,
whose objective was to assess the efficacy of an IPC
device in immobile patients with acute stroke, showing a
reduction of DVT and mortality.

Combined prophylaxis in critically ill patients

Guidelines suggest the use of combined prophylaxis in
surgical and major trauma critically ill patients at very
high risk of VTE (grade 2C) [14]. In the absence of
specific clinical trials in this respect, the meta-analyses
published by Barrera et al. [39] and Kakkos et al. [40]
have shown favorable results to this effect. Results of the
CLOTS-3 study [38], where around a third of the patients
with IPC had associated pharmacological prophylaxis,
lead us to believe that combined prophylaxis could also
be effective in certain medical patients at very high risk of
VTE. Despite this, in our study only a very small per-
centage of the patients received combined prophylaxis.

Our results are similar to those from others studies
conducted in different countries [9–12]. It seems that,
regardless of the local or individual circumstances in each
country, improper use of VTE prophylaxis measures in
critically ill patients is a widespread problem. We believe
this could be partly due to the complexity of the guide-
lines, caused by the great variety of pathologies present in
critically ill patients. We propose a simplified algorithm
of VTE prophylaxis (Fig. 2) based on a current literature
review, guidelines, and results provided by our study.
This may facilitate the implementation of prophylactic
measures, thus improving compliance.

Our study has several limitations. Despite the high
number of units and patients taking part, the results
should not be generalized to all units in the country. The
cross-sectional design of the study only allows the
assessment of the compliance of prophylactic measures
until the survey day. The stratification of the patients’
VTE risk, as well as the considerations related to the
adequacy of the actual prophylaxis used, based on ACCP
2012 guidelines, derives from the present study’s
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coordinating committee and is, therefore, subject to
discussion.

Conclusions

The PROF-ETEV study emphasizes that most critically ill
patients are at high or very high risk of VTE, but there is a
low rate of appropriate prophylaxis. The efforts to
improve the identification of patients at risk as well as the
implementation of appropriate prevention protocols
should be enhanced.

Conflicts of interest Pablo Garcia Olivares and Jose Eugenio
Guerrero Sanz have participated in several symposiums about
venous thromboembolic disease in critically ill patients, organized
by Covidien Spain S.L.

Appendix

Coordinating Committee PROF-ETEV study:
Pablo Garcı́a-Olivares, Jose Eugenio Guerrero (Greg-

orio Marañón Universitary Hospital, Madrid), Pedro
Galdos (Puerta de Hierro Universitary Hospital, Madrid),
Demetrio Carriedo (León Universitary Hospital, León),
Francisco Murillo (Virgen del Rocio Universitary Hos-
pital, Seville), Antonio Rivera (San Agustin Hospital,
Asturias).

PROF-ETEV investigators:
Enrique Pino (H Rio Tinto, Huelva), Marı́a Victoria

Torres (H Virgen de la Victoria, Málaga), Azucena de la
Campa (HU Valme, Sevilla), Francisco José Romero
(H Jerez ASISA, Cádiz), Luis Jiménez (H Santa Isabel,
Sevilla), Manuel Castellano (H Alto Guadalquivir, Jaen),
Jose Luis Garcı́a (H San Juan de Dios, Sevilla), Luisa
Cantón (H Virgen de la Macarena, Sevilla), Rebeca Olalla
(H Parque San Antonio, Málaga), Ana Marı́a de la Torre
(H Xanit Internacional, Málaga), Guillermo Quesada (HU
Carlos Haya, Málaga), Fernando Barra (HU Miguel Ser-
vet, Zaragoza), Raquel Bustamante y Belén Jiménez (HU
Lozano Blesa, Zaragoza), Eduardo Antón (H Manacor,
Menorca), Jose Ignacio Ayestarán (HU Son Espases,
Mallorca), Marı́a Ripoll (HG Fuerteventura, Las Palmas),
Moises Sánchez (H Doctor Jose Molina Orosa, Lanza-
rote), Ana Bueno (HU Ciudad Real), Elena Yañez (HU
Guadalajara), Victoria Merino (H Virgen de la Salud,
Toledo), Jose Manuel Gutierrez (HU Albacete), Miriam
Riesco y Miriam González (CAU León), Virginia Fraile
(HU Rio Hortega, Valladolid), Mercedes Martı́n-Macho
(CA Palencia), Sergio Ossa (HU Burgos), Antonia Vaz-
quez (H del Mar-Parq de Salut Mar, Barcelona), Juan
Carlos Ruiz (H Vall d́Hebron, Barcelona), Juan Carlos
Villalba e Hipólito Pérez (H Germans Trias I Pujol,
Barcelona), Rosa Marı́a Catalán (HG de Vic, Barcelona),
Basilio Sánchez, Elena Gallego y Rocio Manzano (H San
Pedro de Alcántara, Cáceres), Loro Vieites (H Infanta
Cristina, Badajoz), Marcela Peruccioni y Juan Bonastre
(HU la Fe, Valencia), Laura Galarza (HU Castellón),

Fig. 2 Simplified algorithm
of the VTE prophylaxis in
critically ill patients. IPC
intermittent pneumatic
compression, LMWH low
molecular weight heparin.
1 Every critically ill patient
requires prophylaxis. 2 Every
surgical or major trauma patient
is considered at very high risk
of VTE. 3 Daily assessment of
the situation to adapt VTE
prophylaxis
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Laura Beliver (HU Doctor Peset, Valencia), Pablo Vidal
(HU Ourense), David Mosquera (H Meixoeiro, Vigo),
Eva Menor (HU Vigo), Jose Francisco Olea (H Lucus
Augusti, Lugo), Rita Galeiras y Leticia Seoane (HU A
Coruña), Jose Luis Monzón (H San Pedro, Logroño), Ana
Marı́a Hernangómez, Dennis O Stanescu y Ana Lajara
(HU Gregorio Marañón, Madrid), Amparo Carbonell,
Susana Temprano y Emilio Alted (HU Doce de Octubre,
Madrid), Ana Villasclaras y Susana Garcı́a (HU Ramón y
Cajal, Madrid), Miguel Angel González y Alberto Valv-
erde (HU Clı́nico San Carlos, Madrid), Federico Gordo
(HU del Henares, Madrid), Nicolas Nin (HU de Torrejón),
Cesar Pérez (Fundación Jiménez Dı́az, Madrid), Teresa
Honrubia (HU Mostoles, Madrid), Santiago Yuste y Juan
Carlos Figueira (HU La Paz), Alberto Rubio (HM

Monteprı́ncipe, Madrid), Joaquı́n Alvarez (HU Fuenlab-
rada, Madrid), Pedro Galdos (HU Puerta de Hierro,
Madrid), Marı́a Isabel Moreno (H Infanta Cristina,
Madrid), Ana de Pablo (HU Sureste, Madrid), Eduardo
Palencia (HU Infanta Leonor, Madrid), Luis Córdoba
(HM Sanchinarro, Madrid), Judit Iglesias (HU La Princ-
esa, Madrid), Santiago Jose Villanueva y Francisco Leon
(HC de Melilla), Jose Manuel Allegue y Luis Herrera
(HU Santa Lucia, Murcia), Andrés Carrillo (HU Jose
Marı́a Morales Meseguer, Murcia), Isabel Cremades (HU
Reina Sofia, Murcia), Jose Raúl Arevalo (HU Cruces,
Bilbao), Mercedes Zabarte (HU Donostia, San Sebastian),
Marı́a Martı́nez y Belén Garcı́a (HUC de Asturias,
Oviedo), Gerardo Aguilar, Juan Vicente Llau, Gergana
Gencheva y Francisco Javier Belda (HCU De Valencia).
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