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Purpose: To determine the incidence and risk factor of postoperative venous thromboem-
bolism (VTE) in Thai populations and to evaluate morbidity, mortality, bleeding complica-
tions and the benefit of thromboprophylaxis in real-world practice.

Patients and Methods: We performed a retrospective, single-center, cohort study of
patients from all age groups who underwent elective open or laparoscopic major abdomino-
pelvic surgery between January 2008 and December 2018 at Chulabhorn Hospital, Bangkok,
Thailand. We collected general medical information and specific data based on items from
the Caprini risk scoring system.

Results: A total of 2462 major abdomino-pelvic surgeries were included. The study
population consisted of 742 males (30.1%) and 1720 females (69.9%) aged 54.59 + 13.27
years. The incidence of VTE in Thai patients that underwent major abdominal surgery was
0.48%. The most frequent influencing factor for VTE was a history of pulmonary embolism,
which increased the risk of VTE 98.28-fold, whereas a history of deep vein thrombosis
increased the risk of VTE by 12.34-fold. Other factors influencing VTE development were
obesity, anticoagulant use, postoperative chemotherapy, preoperative chemotherapy, endo-
metrium cancer, tumor-node-metastasis (TNM) stage 4 and American College of Chest
Physicians (ACCP) class 4. Protective factors included no history of VTE, laparoscopic
surgery, TNM stage 0 and benign disease and BMI<30. VTE significantly increased mortal-
ity whereas following ACCP guideline reduced mortality.

Conclusion: Post-operative VTE incidence in Thai patients undergoing major abdomino-
pelvic surgery was lower compared with Western patients. Factors influencing for VTE were
history of VTE, anticoagulant use, postoperative chemotherapy, preoperative chemotherapy,
endometrium cancer, TNM stage 4 and ACCP class 4. Following ACCP guideline reduced
the incidence of mortality.
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Introduction

Venous thromboembolism (VTE), including deep vein thrombosis (DVT) and pulmon-
ary embolism (PE), is a major healthcare problem that has resulted in a significant
increase in mortality, morbidity, and medical expenses.' Prevention of VTE is man-
datory, but it seems insufficient in surgical practice. Surgical procedure, malignancy,
immobilization, aging, and obesity are risk factors for VTE. Without thrombotic pro-
phylaxis, the incidence of VTE varies from 10% to 40% in medicine and non-orthopedic
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surgery populations.* Thromboprophylaxis could improve
outcomes for patients who are at risk of VTE. Evidence-
based clinical practice guidelines from the American
College of Chest Physicians (ACCP) recommend thrombo-
prophylaxis approach in non-orthopedic surgical patients by
assessing the risk of VTE and bleeding complications.’

The ACCP proposed guideline based on a scoring
system to aid the assessment of risk factors and imple-
ment appropriate VTE prophylaxis. This international
guideline was first published in 1986 and was subse-
quently updated to the ninth edition in 2012. Abdomino-
pelvic and general surgery were categorized into four
categories by Caprini score as follow: very-low-risk
(Caprini score 0), low risk (Caprini score 1,2), moderate
risk (Caprini score 3,4) and high risk (Caprini score >5).
In the very-low-risk group, the recommendation is early
ambulation. In the low-risk group, the recommendation is
mechanical prophylaxis, preferably intermittent pneu-
matic compression. In the moderate-risk group, recom-
mends include pharmacological prophylaxis, especially
low-molecular-weight heparin for patient with low risk
of major bleeding, and mechanical prophylaxis for
patients at high risk of major bleeding. In the high-risk
group, the recommendation combines between mechan-
ical and pharmacological prophylaxis with an extended
duration of pharmacological prophylaxis for 4 weeks in
patients with malignancy.’

In Asian populations, only two large studies from Korea
(N=993,459) and Taiwan (N=5347) reported on patients
undergoing major surgery. The incidence of VTE in general
surgery was lower compare with Western populations in
previous studies.”® In a systematic review, which included
14 publications with 11,218 patients, the incidence of above-
knee DVT was 0.08%, whereas and the incidence of PE was
0.18%. This systematic review suggested that the risk of
VTE in Asian populations after general surgery is low.”
Other studies have demonstrated a higher rate of VTE after
abdominal surgery.'®"® In Thailand, Laohapensang et al
(N=167) reported a low incidence of VTE (3.6%) compared
with Western populations, an increased risk of VTE in patient
with a high body mass index and postoperative bed rest."*

This aim of this study was to clarify the risk factors for
postoperative VTE in larger Thai populations. Thus, we
will explore the need of thromboprophylaxis in real-world
practice in Thailand.

Patients and Methods

Patient Characteristics and Study Design
All patients signed an informed consent form for the personal
data process. This study was approved by Ethic Committee
for Human Research, Chulabhorn Research Institute (Ethic
number 004/2562) and has been performed according to the
Good Clinical practice guidelines and the Declaration of
Helsinki. All data were retrospectively collected from
records in patients who underwent elective open or laparo-
scopic major abdominal surgery between January 2008 to
December 2018 at Chulabhorn Hospital, Bangkok, Thailand.

The inclusion criteria included were operated abdom-
inal surgery and close follow-up at Chulabhorn Hospital.
The exclusion criteria were incomplete medical records.
The primary outcome was the incidence of postoperative
VTE in our population. The secondary outcomes were
significant risk factors for VTE, overall survival, and
reduction in VTE events.

The patients were divided into two groups: the non-
VTE and the VTE group. Non-VTE group referred to
patients who had no postoperative VTE, both clinical
presentation and imaging finding. The VTE group referred
to patients who were diagnosed as VTE either by duplex
ultrasound or computer tomography (CT) scan. Patients

were followed up to December 2019.

Definition

Abdominal surgery included gastric surgery, small bowel sur-
gery, colorectal surgery, appendices surgery, urological sur-
gery, surgery,
surgery, and retroperitoneal or intraabdominal tumor surgery

gynecological abdominal reconstruction
(Table 1). Major abdominal surgery was abdominal surgery
that took longer than 45 minutes.'> General medical informa-
tion and specific data for the Caprini risk scoring system were
collected (Table 2).

VTE was diagnosed by duplex ultrasound and CT.
Duplex ultrasonography was performed by an experienced
radiologist and diagnosed in 6-months after surgery. The
criteria for diagnosis of VTE by duplex ultrasound were
echogenic material within the lumen, uncompressible
veins or non-visualized flow on color doppler imaging.
Respiratory variation was also assessed by evaluating of
iliac vein or inferior vena cava patency. CT revealed pre-

sence of PE, DVT and thrombosis of visceral veins.
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Table 1 Demographic Characteristics of Patients

Table | (Continued).

Characteristics Number of Patients (%)

Characteristics Number of Patients (%)

- Female 1720 (69.9%)

Body mass index Mean = 23.49+4.29

<30 kg/m? 2261 (91.8%)
230 kg/m? 179 (7.3%)
Malignant disease 1501 (61%)

History of VTE

- None 2437 (99%)

- DVT 18 (0.7%)

- PE 5 (0.2%)

- DVT + PE 2 (0.1%)
Underlying disease

- Diabetes mellitus 341 (13.9%)

- Hypertension 776 (31.5%)

- Chronic kidney disease 50 (2%)

- Cerebrovascular disease 46 (1.9%)

- Ischemic heart disease 33 (1.3%)
Smoking 149 (6%)
Current medication

- Antiplatelet 102 (4.1%)

- Anticoagulant 29 (2.1%)

- Oral contraceptive pill 27 (1.1%)

- Hormone therapy 79 (3.2%)

- Steroids use 14 (0.6%)

TNM staging

- Benign and Stage 0 1029 (41.8%)

- Stage | 405 (16.5%)
- Stage 2 269 (10.9%)
- Stage 3 426 (17.3%)
- Stage 4 333 (13.5%)

Operative position
I511 (61.4%)
923 (37.5%)

- Supine
- Lithotomy

237 % 1.75
1825 (74.1%)
622 (25.3%)

Operative time
- <3 hrs.
- 23hrs.

Laparoscopic surgery 721 (29.3%)

(Continued)

Age Mean: 54.59 + 13.27 Immobilization 2.05 + 1.54
20-59 yrs. 1646 (66.9%) <3 days 1702 (69.1%)
>60 yrs. 816 (33.1%) 23 days 740 (30.1%)

Sex Abbreviations: VTE, venous thromboembolism; DVT, deep vein thrombosis; PE,
- Male 742 (30.|%) pulmonary embolism; INR, international normalized ratio; ACCP, American College

of Chest Physicians.

Institution Protocol
Mechanical prophylaxis was performed using an intermit-
tent pneumatic device composed of three segmental com-
pressors (ankle, calf, and thigh). Mechanical prophylaxis
was started on the day of surgery and continued until
patients were able to ambulate.

Pharmacological prophylaxis was performed using low-
molecular-weight heparin (1mg/kg) once daily at 12 hours
before surgery and then continue once daily for 7 days.

Statistical Analysis

The incidence and associated 95% confidence interval (CI;
two-sided) of VTE were calculated. Continuous variables
were compared using the Student’s #test or the non-
Mann—Whitney ~ U-test, as
Continuous data are presented as mean + standard deviation

parametric appropriate.
and median (interquartile range) for non-normally distributed
data. Categorical variable was compared using the Chi-square
test or Fisher’s exact test as appropriate and were presented as
number (percentage), risk ratio and 95% confidence interval
(CD). Overall survival was calculated from the date of surgery
to the date of death, and the timing of postoperative VTE was
calculated from the date of surgery to the date of VTE.
Survival rates were calculated using the Kaplan-Meier method
and compared using Log rank tests. The Cox proportional-
hazards model was used to calculate hazard ratios with 95%
confidential intervals (CI) for overall survival. Overall survival
was analyzed and compared between the non-VTE and VTE
groups. A P-value of 0.05 was considered statistically signifi-
cant. All statistical analyses were performed using STATA
version 11.0 (STATA Corp., College Station, TX, USA).

Results
We enrolled 2462 patients in this study. The incidence of
VTE in Thai patients who underwent major abdominal
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Table 2 Factors Influencing the Increase and Reduction in VTE Events

Factor VTE (n=12) Non-VTE (n=2450) Risk Ratio (95%ClI) P-value
History of PE 2 (16.7%) 3 (0.1%) 98.28 (28.47, 339.26) <0.001
History of DVT 1 (8.3%) 17 (0.7%) 12.34 (1.68, 90.65) 0.002
Anticoagulant use 2 (16.7%) 27 (1.1%) 16.78 (3.84, 73.22) <0.001
High risk in ACCP guideline 11 (91.7%) 1439 (58.7%) 7.68 (0.99, 59.37) 0.021
Endometrial cancer 2 (16.7%) 75 (3.1%) 6.2 (1.38,27.79) 0.007
Obesity (BMI>30kg/m?) 3 (25%) 181 (7.4%) 4.13 (1.13, 15.11) 0.021
Preoperative Chemotherapy 5 (41.7%) 431 (17.6%) 3.32 (1.06, 10.41) 0.029
TNM Stage 4 4 (33.3%) 329 (13.4%) 3.2 (0.97, 10.56) 0.044
Postoperative chemotherapy 7 (58.3%) 765 (31.2%) 3.06 (0.98, 9.63) 0.044
BMI<30 8 (66.7%) 2247 (91.7%) 0.18 (0.06, 0.6) 0.002
Benign disease 1 (8.3%) 1028 (42%) 0.13 (0.02, 0.98) 0.019
None of VTE history 9 (75%) 2428 (99.1%) 0.03 (0.01, 0.11) <0.001

Abbreviations: VTE, venous thromboembolism; Cl, confidence interval; DVT, deep vein thrombosis; PE, pulmonary embolism; ACCP, American College of Chest

Physicians.

surgery was 0.48%. The majority of patients were female
(69.9%) and the mean age of patients was 54.59+13.27
years. Seven percent of patients were classified as obese if
their body mass index was more than 30 kg/m” The most
common co-morbidity was hypertension (31.5%) and only
6% of patients were smokers. Sixty-one percent of cases
were diagnosed as malignant, and the most common malig-
nant diseases were colorectal cancer (43%), gynecological
cancer (27.3%) and hepatobiliary cancer (7.7%). Twenty-
five patients (0.9%) had a previous history of VTE (18 cases
of DVT, 5 cases of PE, and 2 cases of both DVT and PE), as
shown in Table 1. Our population had a high Caprini score,
the mean Caprini score was 4.72 + 1.87 (range 0-16), and
the VTE group had significantly higher Caprini score
(P=0.001). Thus, in this study, 58.9% of patients were at

None
@ Mechanical prophylaxis
@ Pharmacological prophylaxis
@ Combine

1% ——

— 33%

a high risk of VTE, 29.2% were at a moderate risk, 11%
were at a low risk, and 0.6% were at a very low risk.
Figure 1 shows that the most common type of surgery
was gynecological surgery (45.5%), followed by colorectal
surgery (29.5%) and hepatobiliary surgery (15.4%).
Compliance to ACCP guidelines was 24% for appendix
surgery, 22% for gynecological surgery, 4.3% for urological
surgery, 2.8% for colorectal surgery and 2.1% for hepato-
biliary surgery. No compliance to ACCP guidelines in gas-
tric surgery, small bowel surgery, abdominal reconstruction
surgery and retroperitoneal tumor removal, as shown in
Figure 2. Approximately 60% of patients were operated on
in a supine position, while the remaining 40% were operated
on in a lithotomy position. Approximately 30% of patients

underwent laparoscopic surgery, as shown in Table 1.

Not following ACCP guideline
@ Following ACCP guideline

i

12%

—— 88%

Figure | Percentage of patients undergoing each prophylaxis method according to adherence to ACCP guidelines.

Abbreviation: ACCP, American College of Chest Physicians.
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B no ACCP

Gynecological surgery
Colorectal surgery
Hepatobiliary surgery

Gastric surgery

Small bowel surgery
Urological surgery

Abdominal wall surgery
Appendix surgery
Retoperitoneal tumor removal

300

Figure 2 Comparison of type of surgery adherence to with ACCP guidelines.
Abbreviation: ACCP, American College of Chest Physicians.

In total,17% of patients received preoperative che-
motherapy, and 12% of patients underwent preoperative
radiotherapy. According to TNM staging, 61% of patients
were malignancy. The most common cell type was adeno-
carcinoma. Most patients had an operation time <3 hours.
The duration of immobilization was 2.05 +1.54 days.
According to the ACCP classification, 58.9% of patients
were allocated to high-risk group. Sixty-six percent of
patients in this groups received of this group received
mechanical prophylaxis. Most patients (87.9%) did not
follow ACCP guidelines, as shown in Table 1.

There were 1501 cases of malignancy. The most com-
mon malignant condition was colon cancer (43.6%), fol-
lowed by gynecological cancer (27.3%) and hepatobiliary
cancer (12.6%). VTE was found in most frequently
observed in patients with appendiceal cancer (20%), fol-
lowed by lung cancer (12.5%) and gastric cancer (11.1%).

The most relevant factor related to VTE was a previous
history of VTE. The risk ratio of history of PE was 98.28 and

I ACCP

600 200 1,200

the risk ratio of a history of DVT was 12.34. The risk ratio of
other factors is shown in Table 2. There were no VTE events
in patients with early ambulation (within first 24 hours).

According to the Caprini score, patients were allocated
a score of 1 to 16. According to ACCP guidelines, 2.97% of
patients were classified as high-risk and 0.97% as moderate
risk in term of VTE events, as shown in Figure 3.

Mechanical and combined prophylaxis did not reduce
the rate of VTE in this population. Sixty-six percent of
patients received mechanical prophylaxis, and all of them
underwent intermittent pneumatic compression. Combined
mechanical and pharmacological prophylaxis was used in
0.5% of patients and isolated pharmacological prophylaxis
was used in 0.3% of patients, as shown in Table 2. Only
12% of cases followed ACCP guidelines.

In total, 12 patients (0.48%) were diagnosed with VTE.
There were 5 cases of unilateral DVT and 1 case of bilateral
DVT. Five cases of patients were proximal DVT and only
case was distal DVT. Most cases (66%) of DVT were

© Very low risk ® Low risk B Non-VTE W VTE
® Moderate risk @ High risk

1% 10 1439/11

— 1%
1,200
800 719/1
29% 400 270/0
59% — 14/0

Very low risk Low risk Moderate risk High risk

Figure 3 ACCP classification categories in our population and incidence of VTE in each of classification.

Abbreviation: VTE, venous thromboembolism.
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symptomatic and were diagnosed by duplex ultrasound
whereas 33% of cases of DVT were incidentally identified
by CT. Most cases of PE (75%) were also asymptomatic.
There were 2 cases of symptomatic PE and no cases of fatal
PE. There were two cases of combined DVT and PE.
Postoperative VTE occurred most frequently at 1 month
(25%), and 58% of cases were identified within the first 3
months postoperatively. There were two cases of bleeding
complications after pharmacological prophylaxis. They have
upper gastrointestinal bleeding and were indicated for infer-
ior vena cava filter placement.

ACCP guidelines were unable to reduce the risk of VTE
in our population. The survival rate of patients with VTE
event was significantly lower compared with patients with-
out VTE, as shown in Figure 4. Following ACCP guidelines
was a preventative factor for mortality as shown in Table 3.

Discussion
In this study, the incidence of VTE in Thai patients who
underwent major abdominal surgery was 0.48%, which is
much lower compared with Western patients who under-
went general surgery (15-30%) in a previous study.'® The
overall rate of VTE in patients undergoing major abdom-
inal surgery was lower compared with a previous study in
Thailand (3.6%). Previous studies have also shown that an
Asian population had a swing incidence of postoperative
VTE ranging between 0.49% and 7.5% similar to our
populations.'”"'®

In term of laboratory findings, white blood cell (WBC)
counts, hemoglobin, hematocrit, platelet counts, and cho-
lesterol were not significantly difference between the VTE

1.00 Voo
| = — -
0.75 —l_
Log rank test, p=0.037
0.50 -
HR=3.14 (95%CI: 1.01 to 9.82)
0.254
0.00
0 2 4 6 8 10 12
Number at risk il
Non-VTE 2450 1932 1094 687 370 106 1]
VIE 12 T 2 1 1 0 1]
————— Non-VTE - VTE

Figure 4 Overall survival between the VTE and non-VTE groups.
Abbreviation: VTE, venous thromboembolism.

Table 3 Multivariate Analysis of Mortality from VTE and with
Adherence to ACCP Guidelines

Adjusted HR (95%Cl) P-value
VTE 3.26 (1.04, 10.19) 0.042
Following ACCP 0.53 (0.32, 0.88) 0.014

Abbreviations: VTE, venous thromboembolism; HR, hazard ratio; Cl, confidence
interval; ACCP, American College of Chest Physicians.

and non-VTE groups. High hematocrit is a risk factor for
VTE in the general population.'® Hematocrit correlates
with thrombotic risk and is also associated with increased
plasma viscosity and platelet reactivity.”>*' A cohort study
of cancer-free subjects reported no association between
WBC count and VTE.** In contrast, leukocytosis was
identified as a risk factor for VTE and mortality in ambu-
latory patients with cancer.”® In previous study, reactive
thrombocytosis was associated with increased risk of
VTE.** A meta-analysis found a significant association
between low high-density-lipoprotein/cholesterol levels,
high triglyceride levels and the risk of VTE.*’

We found that endometrial cancer, chemotherapy and
advanced TNM stage significantly increased VTE. Current
evidence supported that four prothrombotic pathway con-
sist of activation of extrinsic and intrinsic coagulation path-
way, platelet activation and impair fibrinolysis.*® Even
though cancer may be considered in neoadjuvant setting
and therefore may be amenable to surgical excision, certain
tumor types with high thrombogenic potential such as gas-
tric or pancreatic cancers could activate blood coagulation,
leading to thrombosis.>”** Furthermore, neoadjuvant che-
motherapy increases the risk of VTE by directly damaging
the endothelium, reducing blood anticoagulant levels,
increasing procoagulant factor, stimulating platelet activa-
tion and increasing tissue factor activity.”® Chemotherapy
increases the risk of VTE by two-to-six fold, and specific
chemotherapeutic agents such as platinum-based regimens
have been associated with higher rates of VTE.?® In some
studies, the highest rates of VTE were observed in patients
with cancer of the pancreas, stomach, uterus, kidney, lung,
and primary brain.'®?° These cancer types could be asso-
ciated with a pro-coagulant state even when diagnosed at an
earlier stage. However, the most widely used model for
identification VTE risk in cancer patients with chemother-
apy is the Khorana score and the COMPASS-CAT model.
The stratification model scoring identify risk of VTE and
focus on thromboprophylaxis.*®
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In addition to the variable incidence of VTE in different
types of malignancy. The incidence of postoperative VTE with
endometrial cancer varies between 0.8% and 8.1%.°%!
A previous study showed that the most common cancer asso-
ciated with VTE in Thailand is gynecologic cancers, followed
by gastrointestinal and hepatobiliary cancers, lung cancer, and
lymphoma.**** Cancer-associated VTE was more severe and
associated with higher morbidity and mortality.*

However, perioperative interruption of anticoagulant is
associated with high postoperative rates of VTE and major
bleeding.** The present study found that anticoagulant use
increased risk of VTE by 16.78-fold, which may have
causing perioperative interruption of anticoagulation.

In term of VTE history, 25 patients (1%) of our study
had a history of VTE before undergoing abdominal sur-
gery, including 18 cases of DVT, 5 cases of PE and 2 cases
of combined PE + DVT. Nearly all patients with a history
of VTE had malignant disease, and one patient had antith-
rombin III deficiency. All patients in this group were
administered anticoagulants before surgery. Previous stu-
dies showed that a history of prior VTE predicted VTE
occurrence, both in the general population and in patients
with cancer.> 7 As part of the Ottawa scoring system,
which is a recently developed risk assessment model for
predicting VTE recurrence in patients with cancer,
a history of VTE is included as one of only four clinical
patient characteristics.*®

In term of operation, more than half of our population
(53.2%) underwent gastrointestinal surgery (especially
colorectal surgery) and gynecological surgery (45.5%).
We found that VTE was not significantly different between
type of surgery and operation time.

We found that VTE event 0.76% in high risk, 0.13% in
moderate risk, 0% in low risk and very low risk. In this
study was lower incidence than ACCP guideline in every
classification.®* Asian venous thromboembolism guide-
lines for the prevention of VTE suggest risk assessment
following ACCP guidelines. These guidelines also recom-
mend that low-molecular-weight heparin should be con-
sidered in patients with a surgery for cancers with a high
risk of VTE. Mechanical prevention using IPC should be
considered in patients with a high bleeding risk."’

In term of prophylaxis methods, following ACCP guide-
lines did not reduce VTE including with prophylaxis meth-
ods (ie, mechanical, pharmacological, and combined
prophylaxis) were not reduced VTE event. In this study,
pharmacological prophylaxis was provided only in gyneco-
logical surgery was provided only for the first 7 days

postoperatively, despite ACCP guidelines recommending
continuous anticoagulant use for 28 days postoperatively in
high-risk patients with malignancy. Thus, ACCP guidelines
related to pharmacological prophylaxis in gynecological
cancer surgery were incompletely followed. In general sur-
gery, we found that most general surgeons worried about
bleeding complications; thus, pharmacological prophylaxis
was performed in case of a history of VTE and incidental
identification of venous thrombosis. However, every case of
colorectal surgery and gynecological surgery used routine
mechanical prophylaxis by IPC. However, in this study, we
found that mechanical prophylaxis could not significantly
reduce VTE. Thus, ACCP guidelines were unable to reduce
the risk of VTE in our population.

Bleeding complications after pharmacological prophy-
laxis occurred in 0.07% of patients compared with
a previous study using low-molecular-weight heparin
according to meta-analysis. The risk of major bleeding was
1.2% (95% CI, 0.9-1.7%)." Another meta-analysis reported
that the mean risk of wound hematoma and bleeding requir-
ing reoperation in the control groups of randomized trials on
thromboprophylaxis with low-dose-unfractionated heparin
or low-molecular-weight heparin were 0.8% and 0.7%,
respectively.*” From a literature review of study performed
in Asian patients, major bleeding rates were less than 1%
following pharmacological prophylaxis.’

In term of mortality, VTE significantly increased mor-
tality rate (P=0.042), while following ACCP can reduced
mortality (P=0.014).

The present study had some limitations. First, selection
bias may exist due to clinician preference. Second, the
study adopted a retrospective design. Data were extracted
from medical records; thus, patients were not randomized,
and unrecognized confounding factors could have intro-
duced bias in our results and weakened the conclusions.

Conclusion

Post-operative VTE incidence in Thai patients undergoing
major abdomino-pelvic surgery was lower compared with
Western patients. Factors influencing for VTE were history
of VTE, anticoagulant use, postoperative chemotherapy,
preoperative chemotherapy, endometrium cancer, TNM
stage 4 and ACCP class 4. Following ACCP guideline
reduced the incidence of mortality.
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