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Modalities in Venous Thromboembolism Prophylaxis
and Symptomatic Venous Thromboembolism Occurrence

in Critically Ill Surgical Patients (THAI-SICU Study)
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Objective: This report aimed to demonstrate the current modality of venous thrombomebolism (VTE) prophylaxis at the
University-based critical, surgical care units (SICUs) and the occurrence of VTE during SICUs admission.
Material and Method: The data were analyzed from a multicenter prospective observational study that was conducted in 9
university based SICUs in Thailand (THAI-SICU study). VTE prophylaxis and occurrence were recorded daily and VTE
events which included deep vein thrombosis (DVT) and pulmonary embolism (PE) were collected only after symptomatic
events occurred and confirmed the diagnosis by Doppler ultrasonographic examination or other imaging modalities.
Results: A total of 385 in 4,652 cases (8.3%) received VTE prophylaxis. The modalities of VTE prophylaxis were significant
difference depended on the admission diagnosis, patient age, and severity of diseases. The result of total VTE occurrence was
18 patients (0.4%) and mortality was 4 in 18 patients (22.2%). Of these, DVT occurred in 14 patients (0.3%) and mortality
was 3 of 14 patients (21.4%), and the PE occurred in 4 patients (0.1%) and mortality was 1 of 4 patients (25.0%).
Conclusion: The VTE prophylaxis rate was low in Thai University based SICUs. Although the overall incidence of symptomatic
VTE in the SICUs low, the mortality rate was high in this cohort.
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Venous thromboembolic (VTE) which includes
deep vein thrombosis (DVT) and pulmonary embolism
(PE) is a cause of preventable death. The incidence of
DVT and PE were reported as 0.8-1.3%(1) and 0.4% of
total admissions and 5-10% of the total number of
medical and surgical intensive care patients(2,3). The
data in Thailand showed that the symptomatic VTE
occurrence was 0.59% of hospitalized patients who
were admitted for more than 3 days(4) and 10.5% of
the total number of patients who were admitted in
surgical intensive care units (SICUs) and had Doppler
ultrasonography scanning(5).

Patients who are admitted in SICUs have
predisposing factors for VTE thus VTE prophylaxis

is recommended in several published reports. The
ENDORSE study that collected prophylaxis data
worldwide found 59% of the population was at risk and
only 0.2% in Thailand had proper prophylaxis(6). There
is still a limited amount of data on VTE occurrence in
Thailand and a lack of data on prophylaxis utilization in
the country. This study aims to describe current VTE
prophylaxis modalities and the incidence of VTE in the
SICUs in Thailand.

Material and Method
Data collection

The data were extracted for a prospective-
multicenter observational study in 9 university-based
SICUs in Thailand (THAI-SICU study). The data
collection period was from April 2011 to January 2013.
The study collected data after the patients were
admitted until they were discharged or after 28 days
from admission. The protocol of data collection was
published previously(7). The prophylaxis and VTE
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Mechanical Pharmacological Both No p-value
prophylaxis prophylaxis prophylaxis prophylaxis
alone (n = 228) alone (n = 118) (n = 39) (n = 4,267)

Male 149 (65.4) 61 (51.7) 20 (51.3) 2,498 (58.6)   0.058
Median age (IQR)   53.5 (39-72) 69 (54-77) 59 (41-74)      65 (52-75) <0.001
Median APACHE II (IQR)   10 (6.8-16) 12 (9-16)   8 (6-13)      10 (7-15)   0.016
Admission diagnosis

Abdomen (GI-HBP) 102 (44.7) 24 (20.3)   9 (23.1) 1,734 (40.6) <0.001
Trauma   49 (21.5)   3 (2.5)   6 (15.4)    269 (6.3)
Neuro/Head/Neck   23 (10.1)   2 (1.7) 10 (25.6)    201 (4.7)
Cardiovascular disease   20 (8.8) 59 (50)   4 (10.3)    656 (15.4)
Sepsis   10 (4.4)   4 (3.4)   1 (2.6)    157 (3.7)
Renal-GU     9 (3.9)   2 (1.7)   2 (5.1)    360 (8.4)
Respiratory disease     9 (3.9) 11 (9.3)   1 (2.6)    340 (8)
Musculoskeletal/Skin     3 (1.3)   9 (7.6)   4 (10.3)    294 (6.9)

Thromboembolic events
Deep venous thrombosis     0   9 (7.6)   2 (5.1)        3 (0.1) <0.001
Pulmonary emboli     1 (0.4)   0   0        3 (0.1)   0.290

Table 1. Utilization of mechanical and pharmacological prophylaxes

IQR = interquartile rank; APACHE II score = the acute physiology and chronic health evaluation II score; GI-HBP =
gastrointestinal hepatobiliary and pancreas disease; Renal-GU = renal and genitourinary disease

events were recorded daily while the patients were
admitted in the SICUs. Besides baseline characteristics,
we also collected details in the patients who had VTE
occurrence and outcomes.

Definitions
The types of prophylaxis were categorized

into no prophylaxis, mechanical prophylaxis, and
pharmacological prophylaxis. We did not collect
contraindications of prophylaxis or categorize the risks
of VTE. DVT and PE events included only symptomatic
DVT and PE and the events had to develop and were
confirmed while the patients were in the SICUs. The
diagnosis was confirmed by ultrasonography or other
imaging modalities. The DVT screen was not applied in
the protocol.

The day of event was defined as the number
of days after SICU admission that the patients had
confirmation of VTE. The 28-day hospital mortality was
calculated from day 1 of SICU admission.

Descriptive data were reported as number
count, percentage, mean and standard deviation (SD)
or median and interquartile range (IQR). Chi-squared
or Fisher’s exact probability test was used to compare
independent proportion and Kruskal-Wallis test was
used to compare non-parametric continuous data.
Statistic significant was defined as p<0.05.

Results
Among 4,652 cases, the VTE prophylaxis was

initiated only in 385 cases (8.3%). Mechanical
prophylaxis alone was applied in 228 cases (4.9%) and
pharmacological prophylaxis alone was implemented
in 118 cases (2.5%). Thirty-nine patients (0.8%) had
both mechanical and pharmacological prophylaxis.
The prophylaxis was initiated mostly in patients who
were admitted with abdominal disease, trauma, and
cardiovascular disease. They were different in baseline
characteristics among patients who received different
prophylaxis. The utilization of the prophylaxes is shown
is in Table 1.

Symptomatic VTE occurred in 18 cases (0.4%)
while they were admitted in the SICUs. Fourteen cases
(0.4%) had DVT and 4 cases had PE (0.1%). The
characteristics of the DVT and PE patients are described
in Table 2. The average age (SD) of the patients who
had DVT was 67.4 (21.1) and the patients who had PE
was 49.3 (22.8). Hypertension and malignancy were the
most common concomitant underlying diseases.
Eighty-five percent of the patients who had DVT had it
in the first week. The rest of them had it on days 14 and
20. The median number of days of DVT occurrence
was 1.5 days (IQR 1.0-3.7). All of the PE cases were
diagnosed on the first day of SICU admission. The 28-
day hospital mortality of DVT and PE patients were
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3 in 14 patients (21.4%) and 1 in 4 patients (25%),
respectively.

Discussion
The number of patients who had DVT in our

study was much lower than previous studies that used
ultrasonography to screen the patients in the SICUs in
Thailand(5,8). Their prevalence of DVT was reported as
3.6-10.5%; however, our incidence of symptomatic DVT
in this study was 0.3%. This huge difference possibly
was caused from the no screening policy in this study;
therefore, all of the DVT patients in this study were
symptomatic while most of DVT cases in SICU were
asymptomatic. The study from Prichayudh et al(8) was
conducted in the patients without chemoprophylaxis
and also used ultrasonography screening which
possibly made the incidence of VTE higher than ours.
When compared with another prospective
observational study conducted in a medical ward, they
found the incidence of VTE was 0.59%, which was very
close to our study(4).

The rate of VTE prophylaxis in the SICUs in
Thailand was better than previous studies. In our
study, 8.3% of the patients received any kinds of VTE
prophylaxis, compared with the ENDORSE study which
reported 0.6% of surgical patients who had any type
VTE prophylaxis and 0.2% who had prophylaxis
according to the American College of Chest Physician
recommendations(6). When compared with another
study from Wilasrusmee et al that was done in critically
ill surgical patients as in our study, no VTE prophylaxis
was given to the patients(5). The prophylaxis that was
given in our study was utilized mostly in the patients
who were admitted due to abdominal disease, vascular
disease, and trauma which were populations at risk for
VTE(9). However, pharmacological prophylaxis was less
utilized in the trauma population which was probably
from the concern of bleeding.

Most of the patients who had DVT received a
prophylaxis. An ineffectiveness of the prophylaxis was
possibly caused by many reasons that we did not
investigate, for instance, the compliance to the
prophylaxis or the dosage of the pharmacological
prophylaxis.

The main limitation of this study was the
reported incidence of VTE may not reflect the true
incidence of DVT due to under-reporting from the
non-screening policy as discussed previously so the
incidence of DVT in this study covered only
symptomatic DVT. Another limitation is most of VTE
cases occurred on the first day of the admission. These

patients probably had VTE before admission and which
was confirmed in the SICU. So we cannot report the
effectiveness of VTE prophylaxis in the SICU.

Conclusion
The incidence of symptomatic VTE in SICUs

was not high. However, it does not reflect the true
incidence of VTE. In addition, the mortality of these
patients was high. A prophylaxis was increasingly used
when compared with previous literature in Thailand
and was applied mostly in patients who had abdominal
disease, cardiovascular disease, and trauma.

What is already known on this topic?
The incidence of DVT in surgical critically ill

patients has been reported before by ultrasonography
screening method which more sensitive to detect DVT
when compared with our study that collected only
symptomatic VTE.

What this study adds?
The last report of VTE prophylaxis used in

Thailand was a decade and it showed very low number
for patients who received a prophylaxis. This study
reported data about current situation about VTE
prophylaxis in SICUs in Thailand.
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