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Fixed-dose enoxaparin provides efficient DVT prophylaxis in mixed ICU patients 
despite low anti-Xa levels: A prospective observational cohort study

Jan Benesa,b, Roman Skuleca,b,c,d,h, Jakub Jobanekb, Vladimir Cernyb,c,e,f,g

Background. Deep vein thrombosis (DVT) is a serious but preventable complication of critical illness with a reported 
incidence from 4 to 17%. Anti-Xa activity in critically ill patients achieved with standard dosing of low-molecular-weight 
heparins (LMWH) is often below the target of 0.2-0.5 IU/mL. However, the clinical significance of this finding is unclear. 
The quality of thromboprophylaxis also strongly impacts the incidence of DVT. We performed a prospective obser-
vational study to evaluate the incidence of DVT in a mixed medical-surgical-trauma intensive care unit (ICU) using a 
thromboprophylaxis protocol with a fixed dose of enoxaparin. We also explored the relation between DVT incidence 
and anti-Xa activity.
Method. All consecutive patients with expected ICU stay ≥72 hours and without evidence of DVT upon admission were 
included. They underwent ultrasound screening for DVT twice a week until ICU discharge, death, DVT or pulmonary 
embolism. Peak anti-Xa activity was measured twice a week. Patients received 40 mg of enoxaparin subcutaneously (60 
mg in obese, 20 mg in case of renal failure). Graduated compression stockings were used in case of LMWH or another 
anticoagulant contraindication. 
Results. A total of 219 patients were enrolled. We observed six cases of DVT (incidence of 2.7%). The agreement be-
tween expected and delivered DVT prophylaxis was 94%. Mean peak anti-Xa activity level was 0.24 (SD, 0.13) IU/mL. 
There was no significant difference in anti-Xa activity in DVT and non-DVT group.
Conclusion. A low incidence of DVT was achieved with meticulous adherence to the standard prophylactic protocol. 
The low incidence of DVT was observed despite low levels of anti-Xa activity. Our findings suggest that enoxaparin dose 
adjustment based on regular monitoring of anti-Xa activity is unlikely to result in further reduction of DVT incidence 
in a mixed ICU population.
Trial registration: ClinicalTrials.gov, NCT03286985.
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INTRODUCTION

Deep vein thrombosis (DVT) is a feared complication 
of critical illness despite routine prophylactic measures. 
The reported incidence of DVT varies widely from 4 to 
17%, but it has been declining over the past two decades1-8. 
The incidence of DVT in critically ill patients has likely 
decreased due to the widespread use of prophylactic an-
ticoagulation but also thanks to the changes in critical 
care practice such as less sedation, less muscle paralysis, 
less steroids, more frequent use of non-invasive ventilation 

and earlier mobilization. Low molecular weight heparin 
(LMWH) has been adopted as an anticoagulant of choice 
for DVT prophylaxis9. However, several studies have 
shown that standard dosing of enoxaparin, one of the fre-
quently used LMWH, yields low levels of anti-Xa activity 
in critically ill patients10,11. Levels of anti-Xa activity serve 
as a marker of anticoagulation effect and low values may 
signal insufficient dosing and therefore inadequate pro-
phylaxis of DVT. The clinical significance of this concept 
remains controversial in critically ill patients and current 
guidelines do not recommend routine measurement of 
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anti-Xa activity and dose targeting12. Nevertheless, some 
researchers argue that targeting the dose of enoxaparin 
to anti-Xa level should be considered13-15, while others 
advise otherwise6. Also, the target levels of anti-Xa has 
not been established for critically ill patients. Generally 
accepted target levels between 0.2 IU/mL and 0.5 IU/mL 
are derived mostly from non-critically ill surgical patient 
population16. Data from mixed intensive care unit (ICU) 
patients are lacking. Therefore, we performed a prospec-
tive observational study to evaluate the incidence of DVT 
in the mixed ICU population, in relation to the adherence 
to the thromboprophylaxis guidelines. We also analyzed 
whether anti-Xa levels reflect thromboprophylaxis effi-
ciency of a non-adjusted dose of enoxaparin in mixed ICU 
population.

METHODS

Study design 
We conducted a single-center prospective observa-

tional cohort study of patients admitted to the mixed 
intensive care unit of the Department of Anesthesiology, 
Perioperative Medicine and Intensive Care, at J.E. 
Purkinje University, Masaryk Hospital, Usti nad Labem, 
Czech Rebublic, a tertiary university hospital.

Selection of participants
Consecutive patients admitted to the ICU between 

September 2017 and July 2018 were screened for eligibil-
ity. Inclusion criteria were as follows: at least 18 years of 
age, expected ICU stay at least 72 h and negative baseline 
ultrasound compression test (UCT). Exclusion criteria 
were as follows: known DVT or pulmonary embolism 
(PE), contraindication of ultrasound examination of ve-
nous system of lower extremities (allergy to ultrasound 
gel or major bilateral limb injury), disagreement with ul-
trasound examination in conscious patients and patient 
participation in another clinical trial. Sample size analysis 
was performed under the assumption of 10% incidence 
of DVT as published previously with further assumption 
that our protocol could decrease the incidence to 5%. 
Given power of 70%, chi-square statistics determines the 
sample size at alpha level of 5% to 192 probands. The 
screening period was restricted to 9 months because of 
limited resources. 

Study protocol
All patients admitted to the ICU were assessed for eli-

gibility. First, compliance with clinical and ethical criteria 
was assessed. In those who met the criteria, a baseline 
UCT was performed within 48 h after admission. Subjects 
with negative baseline UCT were enrolled in the study 
and underwent further investigations. The investigators 
performed regular UCT ultrasound examinations twice 
a week until ICU discharge, death or diagnosis of DVT 
or PE. We assessed and recorded compliance with the 
local thromboprophylaxis protocol on each day of UCT 
examination. Plasma levels of D-dimer and peak levels of 
anti-Xa activity were measured twice a week. 

Study interventions
We applied prophylactic measures to all patients admit-

ted to the ICU according to the local protocol following the 
Antithrombotic Therapy and Prevention of Thrombosis, 
9th ed: American College of Chest Physicians Evidence-
Based Clinical Practice Guidelines12. Patients received 40 
mg of subcutaneous enoxaparin once daily. Treating physi-
cians reduced the dose to 20 mg once daily in case of renal 
failure with creatinine clearance lower than 30 mL/min. 
Patients with body mass index over 35 or patients with se-
vere generalized edema received 60 mg of enoxaparin once 
daily. In case of allergy to enoxaparin, suspected or known 
heparin-induced thrombocytopenia, physicians prescribed 
2.5 mg of fondaparinux subcutaneously once daily or 1.5 
mg once daily in case of renal failure. Anticoagulation 
initiation was postponed in patients with significant ac-
tive bleeding or high risk of severe bleeding until the 
administration of anticoagulant was considered safe. 
Enoxaparin was not administered sooner than 12 h after 
major trauma, abdominal, thoracic, or orthopedic surgery, 
24 h after brain and spinal surgery or non-traumatic intra-
cranial bleeding and 48 h in case of traumatic brain injury 
with intracranial bleeding. All patients received graduated 
compression stockings until anticoagulation was initiated. 
If significant bleeding occurred, the treating physician 
could either withhold enoxaparin temporarily or reduce 
the dose. All patients were considered to be at high risk 
of DVT, therefore, we applied the same prophylactic mea-
sures in patients with any known specific risk factors of 
DVT (i.e. thrombophilia, tumors etc.). Therapeutic dose 
of anticoagulant or concomitant antiplatelet therapy was 
provided if indicated. Compliance with the DVT prophy-
laxis protocol was recorded twice weekly.

Ultrasound examinations were performed using Vivid 
S6 or Vivid T8 machines (GE Healthcare, Chicago, 
Illinois, USA) equipped with high-resolution linear trans-
ducer set to 5.0–7.0 MHz. The transducer was set at a 
frequency of 5.0–7.0 MHz and image depth was adjusted 
to 4 cm. All examinations were done using B-mode im-
aging. Patients were in supine position for femoral vein 
examination with bent knee and externally rotated hip for 
popliteal vein visualization. The transducer was placed in 
transverse position with the vein at the center of the im-
age. Appropriate amount of pressure was applied, which 
was just enough to cause some degree of deformation to 
the adjacent artery. Image quality was graded as excellent, 
low-quality or unable to visualize.  The vein was classified 
as either fully compressible or partially compressible or 
incompressible. Thrombus presence was recorded. The ex-
tent of examination was 2-region UCT. The investigators 
examined the proximal venous system in the leg starting 
from the inguinal ligament and documented compressibil-
ity and thrombus presence at five sites: proximal common 
femoral, the confluence of femoral with great saphenous 
vein, the superficial and deep femoral veins bifurcation, 
popliteal veins and the venous trifurcation. A partially 
or completely incompressible vein segment or direct vi-
sualization of a blood clot was diagnostic for deep vein 
thrombosis. A certified radiologist checked all positive or 
inconclusive findings.
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Anti-Xa activity was analyzed using a chromogenic 
assay kit with standard calibration (INNOVANCE® 
Heparin, Siemens Healthcare Diagnostics), samples were 
drawn 4 hours after enoxaparin administration, D-Dimer 
levels were analyzed with immunoturbidimetric assay 
(STA Liatest D-Di, STAGO). Target level of anti-Xa ac-
tivity for prophylactic dosing was 0.2–0.5 IU/mL.

Training of investigators
The investigators had previous experience in vascular 

Point-of-Care ultrasound at different levels. All had had 
two hours of formal training in UCT examination includ-
ing practical demonstration of UCT and examined five 
patients under the supervision of an expert in Point-of-
Care vascular ultrasound before the initiation of the study.

Outcomes
The primary outcome was the incidence of proximal 

deep vein thrombosis. This was defined as a new-onset 
DVT diagnosed between enrollment and ICU discharge.

Secondary outcomes were the incidence of pulmonary 
embolism, the number of major bleeding events, the ad-
herence to the thromboprophylaxis protocol, the levels 
and course of anti-Xa activity, and the level of plasmatic 
D-dimer, ICU mortality, length of ICU stay and duration 
of mechanical ventilation.

Major bleeding was defined in accordance with 
the Subcommittee on Control of Anticoagulation of 
the Scientific and Standardization Committee of the 
International Society on Thrombosis and Haemostasis17,18 
as fatal bleeding or bleeding that is symptomatic and oc-
curs in a critical area or organ, such as intracranial, in-
traspinal, intraocular, retroperitoneal, pericardial, in a 
non-operated joint, or intramuscular with compartment 
syndrome; assessed in consultation with the surgeon or 
extra surgical site bleeding causing a fall in hemoglobin 
level of 20 g/L or more; or leading to transfusion of two 
or more units of whole blood or red cells, with temporal 
association within 24–48 h to the bleeding or surgical site 
bleeding that requires a second intervention, open, ar-
throscopic, endovascular; or a hemarthrosis of sufficient 
size as to interfere with rehabilitation by delaying mobili-
zation or delayed wound healing; resulting in prolonged 
hospitalization or a deep wound infection or surgical site 
bleeding that is unexpected and prolonged or sufficiently 
large to cause hemodynamic instability.

Statistical analysis
Comparisons of continuous variables were made using 

two-tailed t-tests or Mann-Whitney U tests as appropriate 
according to variable distribution. Comparisons of cat-
egorical variables were done using chi-square or Fisher 
exact test as appropriate. In all cases a p-value of less than 
0.05 was considered significant. All computations were 
performed using STATISTICA 13.5 software.

Table 1. Baseline characteristic of the patient population.

Age, mean (SD) years 61.1 (16.3)
  Female sex, no (%) 79 (36%)
  SAPS II, mean (SD) 61.1 (19.9)
  Body-mass index, mean (SD) kg/m2 28.7 (6.7)
  Body weight, mean (SD) kg 85.1 (21.5)
Type of admission (mutually exclusive) no. (%)
  Medical 83 (37.9%)
  Surgical 64 (29.2%)
  Trauma 63 (28.8%)
  Post CPR 9 (4.1%)
Diagnosis on admission no. (%)
  Sepsis 70 (32.0%)
  Respiratory failure 116 (53.0%)
  Traumatic brain injury 28 (12.8%)
  Spinal cord injury 7 (3.2%)
  Multiple trauma 31 (14.2%)
  Major surgery 90 (41.1%)
  Stroke 40 (18.3%)
  Acute myocardial infarction 2 (0.9%)
  Pregnancy 1 (0.5%)
  Other 32 (14.6%)

SAPS, Simplified Acute Physiology Score; CPR, cardiopulmonary re-
suscitation

RESULTS

A total of 225 patients were assessed for eligibility. 
We excluded two patients with positive baseline UCT for 
deep vein thrombosis. Four patients were excluded due 
to the failure to obtain baseline ultrasound. A total of 219 
patients underwent further analysis.

The baseline characteristics of the patients are shown 
in Table 1. We identified six patients who developed deep 
vein thrombosis during their ICU stay, for an incidence 
of 2.7%. We found thrombosis in the left femoral vein 
in three cases, in the right femoral vein in one case and 
the left popliteal vein in two cases. There was a complete 
thrombosis of the left femoral vein in one case and of 
the popliteal vein in two cases. Partial thrombosis was 
identified in the remaining three cases. The diagnosis of 
DVT was made between day four and 25 (median 9.5) 
of the ICU stay. All cases were asymptomatic, with no 
prior clinical suspicion of DVT. There were no cases of 
pulmonary embolism. 

The agreement between expected and delivered DVT 
prophylaxis was 94% for pharmacological and 95% for me-
chanical prophylaxis. In our sample, 170 (77%) patients 
received enoxaparin in prophylactic regimen, 32 (15%) pa-
tients received therapeutic dose of enoxaparin or heparin 
during their ICU stay for a diagnosis other than DVT. In 
17 patients (7.8%), only mechanical thromboprophylaxis 
with graduated compression stockings was applied during 
the study period. 

The mean dose of prophylactic enoxaparin was 0.41 
mg (SD, 8.8), this yields a mean level of pooled measure-
ments of anti-Xa activity of 0.24 IU/mL (SD, 0.13). 30% 
of all measurements of peak anti-Xa activity in patients 
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receiving prophylactic enoxaparin were below the lower 
threshold of 0.2 IU/mL, and another 30% just reached 
this threshold. No cases of enoxaparin accumulation were 
identified. There was no statistically significant associa-
tion between anti-Xa levels and enoxaparin dose, body 
weight, vasopressor dose, type of patient or renal func-
tion. Fig. 1 shows the distribution of anti-Xa activity over 
days after the ICU admission. The median level of pooled 
measurements of D-dimer was 1.66 (IQR, 1.7–6.5).

Nine (4.1%) patients experienced a major bleeding 
event, two of them were fatal. The bleeding events are 
described in detail in Table 4. 

A total of 23 (11.9%) patients died during ICU stay. 
The median length of ICU stay was 4 days (IQR, 4–12). 
A total of 144 (66%) of patients required invasive me-
chanical ventilation during the study period with a median 
duration of 4 days (IQR, 3-9). Table 3 shows the differ-
ences in outcomes between patients who developed DVT 
and those who did not. 

DISCUSSION

The main finding of our study is that a very low in-
cidence of DVT (2.7%) can be achieved with strict ad-
herence to the DVT prophylaxis protocol using a fixed 
dose of enoxaparin and graduated compression stockings. 
We observed this low incidence of DVT despite low and 
heterogeneous levels of anti-Xa activity which poorly re-
flected standard prophylactic dosing of enoxaparin.

Reasons for the low and very heterogenous levels of 
anti-Xa activity in critically ill patients are not clear. A 
possible reason could be reduced absorption of subcutane-
ous heparin because of pharmacological or spontaneous 
vasoconstriction or subcutaneous edema. Additionally, 
drug metabolism, distribution and protein binding may 
be altered by multiple organ dysfunction and augmented 
renal function often present in critically ill patients may 
enhance elimination. 

Deep vein thrombosis is a common complication in 
critically ill patients, but the reported incidence varies 
widely from 4.3% to 16.9% (ref.1-7). Studies that reported 
a low incidence of DVT (ref.2,5-7) that was close to our 
results, share several general characteristics and similari-
ties with our study. First, the studies were published in 
the last 10 years and reflect recent practice of critical 
care. Second, they exhibit a similar design of early initia-
tion of thromboprophylactic measures with high degree 
of adherence to it. Cook et al. prospectively evaluated 
the incidence of DVT in 1873 mixed ICU patients and 
found the incidence of DVT to be 5.1%. Adherence to 
the thromboprophylaxis protocol was 96.7% (ref.2). Boddi 
et al. found a reduction of DVT incidence from 11.6.% 
to  4.7% after a one-year educational program focused 
on improvement in DVT prophylaxis5. They reported the 
use of anticoagulant in 96.1% of patients and graduated 
compressive stockings in 59.5%.

On the other hand, studies that reported a higher in-
cidence of DVT were published earlier (except for the 
study of Skrifvars et al.4) and the day of initiation of 

Table 2. Risk factors of deep vein thrombosis.

Diabetes no. (%) 70 (32.0)
Ischemic heart disease no. (%) 32 (14.6)
Heart failure no. (%) 15 (6.9)
Arterial hypertension no. (%) 136 (62.1)
Stroke no. (%) 23 (10.5)
Paresis no. (%) 39 (17.8)
Smoking no. (%) 64 (29.2)
Renal failure no. (%) 21 (9.6)
Hemodialysis no. (%) 6 (2.7)
Chronic lung condition no. (%) 42 (19.2)
Anticoagulation treatment no. (%) 23 (10.5)
Antiplatelet treatment no. (%) 44 (20.1)
Bleeding disorder no. (%) 0 (0)
Factor V Leiden no. (%) 3 (1.4)
Factor II mutation no. (%) 0 (0)
Hyperhomocysteinemia no. (%) 1 (0.5)
Lupus anticoagulant no. (%) 0 (0)
Heparin induced thrombocytopenia no. (%) 0 (0)
Other thrombotic condition no. (%) 1 (0.5)
Venous thromboembolism no. (%)

Personal history 6 (2.7)
Family history 6 (2.7)

Active malignancy no. (%) 33 (15.1)
History of malignancy no. (%) 31 (14.2)
Inflammatory disease no. (%) 7 (3.2)
Orthopedic surgery (hip, pelvis, leg 
fracture or elective major lower extremity 
arthroplasty < 1 month) no. (%)

4 (1.8)

Oral contraceptives or hormone 
replacement therapy no. (%)

3 (1.4)

Sepsis history <1 month no. (%) 27 (12.3)
Pulmonary condition <1 month no. (%) 24 (11.0)
Major surgery <1 month no. (%) 28 (12.8)
Multiple trauma <1 month no. (%) 6 (2.7)
Immobilizing plaster cast <1 month no. (%) 2 (0.9)
Confined to bed >72 h no. (%) 53 (24.2)
Local signs on legs on admission no. (%)

Varicose veins 50 (22.8)
Swollen legs (bi- or unilateral) 31 (14.2)
Chronic venous insufficiency 62 (28.3)
Skin defect 24 (11.0)
Inflammation 14 (6.4)

Caprini score mean (SD) 9.6±3.8
Mechanical ventilation no. (%) 144 (65.8)
Vasopressors no. (%) 132 (60.3)
Dialysis no. (%)

Any 20 (9.1)
Continuous hemodialysis 20 (9.1)

Central venous catheter no. (%)
Femoral vein 5 (2.2)
Other 182 (83.1)

Transfusion no. (%) 86 (39.3)

pharmacological prophylaxis was either not reported1,3 
or late4. Of note is a very high incidence of DVT in the 
Skrifvars’s post hoc analysis of the EPO-TBI trial of 16.9% 
which greatly exceeds reported incidence of DVT over the 
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Table 3. Outcomes ICU.

Outcome Total DVT No DVT P 

Enoxaparin dose, mean (SD) mg 41.0 (8.8)* 56 (32.3)+ 43 (12.7)+ 0.29
anti-Xa, mean (SD) IU/mL 0.24 (0.13)* 0.32 (0.15)+ 0.26 (0.16)+ 0.10
D-dimer, median (IQR) mg/mL 3.3 (1.7-6.5) 4.3 (1.5-5.5) 3.0 (1.8-5.9) 0.79
ICU stay, median (IQR) days 4 (4-12) 20.5 (8-28) 5 (3-11) 0.11
ICU mortality, no. 23/219 (10.5%) 1/6 (17%) 22/213 (10%) 0.49
Invasive mechanical ventilation, no. 144/219 (65.8%) 5/6 (83%) 139/213 (65%) 0.66
Duration of mechanical ventilation, median 
(IQR) days

4 (3-9) 4 (2.5-23.5) 4 (3-9) 0.33

*prophylactic enoxaparin only 
+prophylactic and therapeutic enoxaparin (started before DVT diagnosis in other indication)

Table 4. Major bleeding events.

Event 
No.

Site of bleeding Type of 
patient*

Fatal Anticoagulation Antiplatelet 
therapy

Medication change

1 Gastric S No Prophylactic None LMWH withheld
2 Abdominal wall M No None Dual None
3 Post craniectomy epidural hematoma S No Prophylactic None LMWH withheld
4 GIT M No Prophylactic None Dose reduction
5 Intraparenchymal brain hemorrhage T Yes Prophylactic None LMWH withheld
6 Post resection cavity brain hemorrhage S Yes Therapeutic for new 

onset DVT
None LMWH withheld

7 Liver surgical site S No Therapeutic for other 
reason than DVT

None Dose reduction

8 GIT S No Prophylactic None LMWH withheld
9 Urinary bladder T No Prophylactic None None

*S, surgical; M, medical; T, trauma

last decade. One possible explanation could be the very 
late initiation of pharmacological thromboprophylaxis. 
The authors reported that only 30% of patients received 
anticoagulant by  day three and 57% by  day seven and 
concluded that future studies should explore earlier ini-
tiation of pharmacological thromboprophylaxis in TBI 
patients4. In our cohort, there were 28 (13%) TBI patients 
and one of them developed DVT, which is below the in-
cidence reported in the EPO-TBI trial. We speculate that 
the possible reason for the difference could be the earlier 
administration of anticoagulant in our subgroup of TBI 
patients (41% received enoxaparin by day three and 90% 
by day seven).

In principle, there are two approaches to  pharmaco-
logical thromboprophylaxis in critically ill patients: the 
uniform general approach based on the predefined fixed 
doses of enoxaparin and the personalized approach based 
on repeated measurements of anti-Xa activity6,14 or other 
markers of coagulation such as thromboelastometry7 fol-
lowed by titration of the dose to reach the target. Several 
authors suggested that titrating the dose of enoxaparin 
based on peak or trough anti-Xa levels may be useful in 
reducing DVT rate14,19. In our study, we chose the uni-
form approach with emphasis on maximum adherence to 
the thromboprophylaxis protocol. Other measures, such 
as timely mobilization, minimal sedation and frequent 
spontaneous breathing trials were also part of the routine. 

This approach led to very heterogeneous and generally 
low levels of anticoagulant activity in our clinical study. 
Up to one-third of the patients never reached the target 
level of anti-Xa activity of 0.2 IU/mL. Despite this labora-
tory findings we found a very low incidence of DVT. Our 
study supports the recent finding of Karcutskie et al.6 who 
retrospectively compared the incidence of DVT reached 
with individualized dose of enoxaparin targeted to anti-Xa 
level with fixed dose in 792 trauma patients. They found 
a similar rate of DVT of 5.0% and 4.0% for the individu-
alized and fixed dose regimens, respectively. They con-
cluded that targeting the dose to the anti-Xa activity levels 
may not be as useful as previously suggested in critically 
ill trauma patients. Based on our results we may extend 
this finding to mixed ICU population including high-risk 
TBI patients. Predefined fixed dose of timely administered 
enoxaparin together with mechanical prophylaxis can pro-
vide efficient and safe thromboprophylaxis. We conclude 
that rather than costly and possibly futile anti-Xa based 
titration of enoxaparin, robust protocol with excellent 
adherence might be sufficiently effective in reducing the 
incidence of DVT among critically ill.

Secondary outcomes did not significantly differ be-
tween DVT and non-DVT patients. There was a trend 
toward longer ICU stay in DVT patients. However, DVT 
is not likely the cause of the longer ICU stay as all cases 
were asymptomatic and developed later during ICU stay. 



Biomed Pap Med Fac Univ Palacky Olomouc Czech Repub. 2022 Jun; 166(2):204-210.

209

Paradoxically, we observed a trend toward higher anti-
Xa levels in DVT patients in comparison to non-DVT 
patients. Higher anti-Xa levels observed in the group of 
DVT patients could be caused by therapeutic doses of 
enoxaparin prescribed in two DVT patients for atrial fi-
brillation before the development of DVT. 

We recognize several limitations of the study. First 
and foremost, we identified a low number of DVT cases. 
Therefore, we were not able to perform reliable analysis of 
any potential risk factors associated with DVT. However, 
they have been reported elsewhere 3 and are well estab-
lished. Also the comparison of secondary outcomes be-
tween DVT nad non-DVT cases is of limited value because 
of the low number of DVT cases. Second, treating physi-
cians were not blind to the anti-Xa levels. The unblinding 
could lead to enoxaparin dose adjustments. Anyhow, we 
did not observe the dose adjustment. Third, we did not 
carry out systematic detection of pulmonary embolism. 
This was done only on clinical suspicion. Fourth, we did 
not perform daily UCT screening of DVT. Therefore, the 
day of hospitalization on which DVT was diagnosed may 
not have been the day of onset. Fifth, a baseline UCT was 
not always performed immediately upon admission but 
was within the first 48 hours. However, DVT in the two 
excluded patients was diagnosed very quickly within four 
hours from admission. Sixth, we decided not to exclude 
patients who received therapeutic dose of anticoagulant or 
antiplatelet therapy during ICU stay for a diagnosis other 
than DVT. Therapeutic anticoagulation is very often tem-
porarily withheld upon admission to the ICU and these 
patients might be at even higher risk of DVT. Therefore, 
we decided not to exclude these patients to get a com-
plete and real-life picture of DVT incidence in a mixed 
ICU patient population. Patients who received therapeu-
tic anticoagulation were excluded from the analysis of 
anti-Xa activity. Seventh, the patient population is very 
heterogenous with different reasons for admission which 
could complicate the interpretation of results. However, 
if we look at the data from the perspective of prophylactic 
protocol, this limitation might be also seen as a strength, 
because we showed, that the simple and universal proto-
col performed well even in this very heterogenous patient 
population. Eight, we did not collect the data on nonin-
vasive ventilation, only invasive mechanical ventilation 
is reported.

CONCLUSIONS

Very low incidence of DVT in mixed ICU patients 
can be achieved by meticulous adherence to the standard 
prophylactic protocol following current guidelines. The 
study suggests that enoxaparin dose adjustment based 
on regular monitoring of anti-Xa activity is unlikely to 
result in further reduction of DVT incidence in mixed 
ICU population.
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