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Purpose: We compared the incidence of venous thromboembolism (VTE) among Asian populations with localized colorectal cancer
undergoing curative resection with and without the use of pharmacological thromboprophylaxis (PTP).

Methods: A comprehensive literature search was undertaken to identify relevant studies published from January 1, 1980 to February
28, 2022. The inclusion criteria were patients who underwent primary tumor resection for localized nonmetastatic colorectal cancer;
an Asian population or studies conducted in an Asian country; randomized controlled trials, case-control studies, or cohort studies;
and the incidence of symptomatic VTE, deep vein thrombosis, and/or pulmonary embolism as the primary study outcomes. Data
were pooled using a random-effects model. This study was registered in PROSPERO on October 11, 2020 (No. CRD42020206793).
Results: Seven studies (2 randomized controlled trials and 5 observational cohort studies) were included, encompassing 5,302 pa-
tients. The overall incidence of VTE was 1.4%. The use of PTP did not significantly reduce overall VTE incidence: 1.1% (95% confi-
dence interval [CI], 0%-3.1%) versus 1.9% (95% CI, 0.3%-4.4%; P =0.55). Similarly, PTP was not associated with significantly lower
rates of symptomatic VTE, proximal deep vein thrombosis, or pulmonary embolism.

Conclusion: The benefit of PTP in reducing VTE incidence among Asian patients undergoing curative resection for localized col-
orectal cancer has not been clearly established. The decision to administer PTP should be evaluated on a case-by-case basis and with
consideration of associated bleeding risks.
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INTRODUCTION and potentially preventable condition in hospitalized and surgical
patients. VTE is associated with a significant risk of morbidity
Venous thromboembolism (VTE), which includes deep venous ~ and mortality if left untreated. After lung cancer, colorectal cancer

thrombosis (DVT) and pulmonary embolism (PE), is a common (CRC) is the second most common type of malignancy, and CRC
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patients are susceptible to developing VTE [1]. The use of me-
chanical thromboprophylaxis (MTP) modalities, such as intermit-
tent pneumatic compression (IPC) or graduated compression
stockings (GCS), and pharmacological thromboprophylaxis (PTP)
using agents such as enoxaparin and fondaparinux can potentially
reduce the risk of VTE in CRC patients [2, 3]. However, the deci-
sion to administer PTP is complex, as it depends upon the per-
ceived risk of developing VTE, and must be carefully balanced
with the potential for bleeding complications associated with PTP.
The American Hematology Society has established a set of guide-
lines for administering thromboprophylaxis [4], and the Ameri-
can Society of Colon and Rectal Surgeons has published guide-
lines specifically for patients undergoing colorectal surgery [5].

Nevertheless, one caveat regarding the use of these guidelines is
that they were developed from studies on mostly Western popula-
tions. However, it appears that VTE occurs less frequently in
Asian populations than in Western populations [6, 7]. Even when
environmental influences were accounted for, Hispanic ethnicity
and Asian/Pacific race were independently associated with a low-
er risk of VTE than observed in Westerners [8]. In recent studies,
the VTE incidence rate reported in Asian populations ranged
from 14 to 57 per 100,000 [9-13]. In contrast, the incidence rate
reported in Western populations was from 75 to 143 per 100,000
[14-16]. Therefore, given the lower reported incidence of VTE
among Asian patients, routine PTP may result in unnecessary
costs and increase the risk of bleeding complications.

At present, there is a paucity of high-quality literature pertain-
ing to VTE incidence and prophylaxis in Asian CRC patients.
Furthermore, no consensus has been established regarding the
use of PTP in this population. In this study, we evaluated the evi-
dence in the literature regarding the use of PTP in reducing the
incidence of VTE in patients with localized CRC undergoing cu-

rative resection in the Asian context.

METHODS

Data sources and searches
This review was carried out and reported in accordance with the
PRISMA (Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines for systematic reviews and meta-anal-
yses. A protocol was developed a priori by the reviewers and was
registered in the PROSPERO database on October 11, 2020 (No.
CRD42020206793).

A structured and comprehensive electronic search from Janu-
ary 1, 1980 to February 28, 2022 was conducted systematically us-
ing PubMed, Embase, Cochrane Database of Systematic Reviews,

Cochrane Central Register of Controlled Trials, and Google
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Scholar. We defined an Asian population as people living in the
geographical regions of East Asia, South-East Asia, and South

»

Asia. The keywords used were “Asia,” “Asian population,” “venous

» «

thromboembolism,” “deep vein thrombosis,” “pulmonary embo-
lism,” “pharmacological thromboprophylaxis,” “mechanical
thromboprophylaxis,” and “colorectal cancer surgery.” Additional
articles that may have been overlooked in the initial search were
identified by using the “related articles” feature in PubMed. Key
references of the short-listed studies were also searched manually.

Two investigators (SJJT and YYRN) independently performed
the search and assessed each article for eligibility. Discrepancies
were resolved by discussion between SJJT and YYRN to reach a
consensus or in consultation with a third reviewer (AYC). Studies
included on the final shortlist were decided by consensus among

all 3 co-authors.

Study selection

The study inclusion criteria were patients who underwent prima-
ry tumor resection for localized nonmetastatic CRC; studies with
primarily Asian populations or that were conducted in an Asian
country; randomized controlled trials (RCTs), case-control stud-
ies, or cohort studies; and the incidence of DVT, PE, and/or
symptomatic VTE as the primary study outcomes. In addition,
the following exclusion criteria were applied: patients with meta-
static CRC; studies written in languages other than English; sys-
tematic reviews, commentaries, and editorials; and studies em-
ploying noncontemporary methods for diagnosing DVT or PE

(e.g., ascending venogram, I-labelled fibrinogen test).

Data extraction

The following data were extracted from the included studies: first
author; year of publication; country; number of patients; methods
of thromboprophylaxis; the incidence of VTE, symptomatic VTE,
proximal and distal DVT, PE, and bleeding complications in the
form of major bleeding and minor bleeding where applicable; ob-
servation period for the primary outcome; and laparoscopic ver-

sus open resection.

Assessment of outcomes

The primary outcome was the incidence of VTE (calculated as the
total number of DVT and PE events), symptomatic VTE, proximal
DVT, and PE. The impacts of using PTP on the incidence of VTE
and bleeding complications were evaluated as secondary outcomes.
Data collection for the incidence of VTE, symptomatic VTE, prox-
imal and distal DV'T, and PE was performed with patients divided
into 2 groups: with PTP and without PTP. The latter group also in-
cluded those who received MTP (GCS or IPC). In the case of
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2-armed studies that compared events with and without PTP, each
arm was included as a separate cohort in the analysis.
Symptomatic VTE was defined as having clinical manifesta-
tions such as swelling and pain of lower extremities for DVT and
a combination of chest pain, dyspnea, tachypnea, or poor oxygen
saturation for PE, with confirmation of diagnosis on imaging.
DVT was classified as proximal if the thrombus was located in the
iliac, femoral, and/or popliteal vein. Major bleeding was defined
by the presence of 1 or more of the following: fatal bleeding;
bleeding that was retroperitoneal, intracranial, intraspinal, or in-
volving any other critical organ; bleeding leading to reoperation
or intervention; and/or bleeding causing a decrease of hemoglo-

bin level of 2 g/dL or more.

Quality assessment
The modified Downs and Black assessment tool was used to as-

sess the methodological quality of the included studies, as it al-
lows evaluation of both randomized and nonrandomized com-
parative studies [17]. The checklist consists of 27 items that ad-
dress the following methodological components: reporting, exter-
nal validity, internal validity (bias and confounding), and power.
Twenty-six items are rated either as yes (1) or no/unable to deter-
mine (0), and 1 item is rated on a 3-point scale (yes, 2; partial, 1;
no, 0). Scores range from 0 to 28, with higher scores indicating a
better methodological quality of study. The following cut-points
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have been suggested to categorize studies by quality: excellent
(26-28), good (20-25), fair (15-19), and poor (< 14).

Statistical analysis

The primary outcome and all secondary outcomes were treated as
binary data. An inverse-variance DerSimonian and Laird ran-
dom-effects model was used to account for heterogeneity among
studies for both the primary and secondary outcomes. All results
were presented in forest plots. All outcomes were expressed as the
pooled event rate with 95% confidence intervals (ClIs).

The restricted maximum likelihood, random-effects meta-re-
gression approach was used to compare VTE incidence between
the with-PTP and without-PTP groups. The heterogeneity of the
included studies was evaluated using the Cochran Q test and the
I’ index. Additionally, publication bias was evaluated using funnel
plots in conjunction with Egger regression and the Begg and Ma-
zumdar rank test. All tests were 2-tailed, and statistical signifi-
cance was set at P< 0.05. All statistical analyses were conducted

using Comprehensive Meta-Analysis ver. 3 (Biostat).

RESULTS

Study design
The search strategy yielded a total of 37 articles that met the crite-
ria for full-text review (Fig. 1). Three studies were excluded be-

1,953 Records excluded

> 144 Records excluded

31 Full-text articles excluded
3 Non-English language

15 Inadequate data to extract
5 Noncontemporary method for diagnosis
8 Inappropriate sample population

-

5 2,151 Records identified 19 Additional records identified
*5 through database searching through other sources
E ! }
v
2=
a— 2,135 Records after duplicates removed
. }
<
= .
i‘é 2,135 Records screened by title
A [
__J v g
182 Records screened by abstract
Z [
5 v
=)
i 38 Full-text articles assessed for eligibility
- >
v
E
= v
=
7 Studies included in analysis

Fig. 1. PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses) diagram showing the article search.
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cause they were published in Japanese and Korean. Twenty-seven
additional articles were excluded because due to the use of non-
contemporary methods of diagnosing DVT (ascending veno-
gram, I-labelled fibrinogen), inappropriate or overlapping popula-
tion groups, or inadequate data for extraction. After review, 7 arti-
cles were included [18-24]. The selection process flow diagram is
shown in Fig. 1.

Study characteristics
The details of the included studies are summarized in Table 1

[18-24]. Of the 7 included studies, encompassing 5,302 patients, 4
studies were from Japan, 2 from Korea, and 1 from India with the
following patient numbers: 4,162 Koreans (78.5%), 1,041 Japanese
(19.6%), and 99 Indians (1.9%). Two studies were RCTs and 5
were observational cohort studies. All studies used contemporary
methods (e.g., Doppler venous ultrasonography, contrast venog-
raphy, ascending phlebography, chest computed tomography
[CT], or ventilation-perfusion scans) for diagnosing VTE.

The assessment protocols varied among the included studies. In
4 studies and cohort B in Lee et al. [19], further diagnostic imag-
ing was performed only if there was clinical suspicion of DVT [18,
19, 23, 24] or if the D-dimer score was greater than 1 pg/mL on
the 2nd and 7th postoperative days [22]. In the 2 remaining stud-

Table 1. Overview of the included studies
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ies and cohort A in Lee et al. [19], all patients underwent routine
diagnostic screening [20, 21]. For the assessment of PE, only
symptomatic PE was investigated further in all studies.

The duration of VTE surveillance in most studies ranged be-
tween 10 to 30 days after receiving PTP, although in 1 study, the
period of evaluation was up to 1 day after completion of PTP [18]
and in another study, day 6+ 1 after commencement of PTP [21].
The commencement of PTP varied among the studies from 1 day
prior to surgery to immediately after surgery. There was also het-
erogeneity in the choice of PTP agents (fondaparinux, enoxaparin,
or dalteparin sodium) and dosage used among the studies. The
majority of the studies allowed the use of MTP in the form of
compression stockings or IPC, except 1 study where this was not
specified [21]. Of the 7 studies, 4 studies further evaluated bleed-
ing events [18, 20-22].

Quality of studies

Methodological quality scores based on the modified Downs and
Black checklist are presented in Table 1 [18-24]. With regards to
study scoring, some studies did not satisfy certain criteria because
the information was not available from the publication. According
to the Downs and Black scoring criterion, if the study did not ex-
plicitly state a certain requested methodology for a particular item,

Study Vexe (@i Study  Quality Nc?. of Sex BMI2 Laparoscopic PTP S Observ}ational
type  score patients Male Female (kg/m’) (%) period
Leeetal. [19] 2016 Korea  Cohort 22 400 248 152 23+3 69.8 Not applicable All patients had routine duplex US POD 28
(cohort A)
Leeetal. [19] 2016 Korea  Cohort 22 148 79 69 23+3 80.4 Not applicable Only symptomatic patientshad ~ POD 28
(cohort B) venous US
Hataetal [18] 2014 Japan Cohort 23 619 371 248 22+3 67.7 Fondaparinux 2.5 or Only symptomatic patientshad 1 Day after use of
1.5 mg duplex US, MDCT, or ascend- fondaparinux
ing phlebography for DVT; (4-8 day)
MDCT, pulmonary scintigra-
phy, or pulmonary arteriogra-
phy for PE
Nakagawa etal. 2019 Japan RCT 27 116 55 61 22(17-36)° 100 Enoxaparin 20 mg  All patients had routine duplex US POD 28
20] 23 (16-33)"
Shuklaetal. [21] 2008 India RCT 16 9 65 34 19° 90.9 Dalteparin sodium  All patients had routine duplex US POD 6/7
2,500 TU
Tokuharaetal. 2017 Japan Cohort 20 119 78 50° 22 (16-30)° 100 Fondaparinux 2.5 or Patients with a D-dimer score POD 10
[22] 1.5mg greater than 1 pg/mL on day 2
and day 7 postoperative under-
went duplex US
Yangetal [24] 2011 Korea  Cohort 19 3,645 2294 1,351 NR* NR Enoxaparin 20mg  Only symptomatic patientshad ~ NR
subcutaneous duplex US or contrast venogra-
only to high-risk ~ phy for DV'T; CT scan, ventila-
patients tion-perfusion scan for PE
Yamashitaetal. 2021 Japan Cohort 21 187 123 93° NR™ 87.2 Intravenous heparin Only symptomatic patientshad ~ POD 29
[23] 10,000 IU and duplex US
enoxaparin 2,000
U subcutaneous

Values are presented as number only, meantstandard deviation, or median (interquartile range).

BMI, body mass index; PTP, pharmacological thromboprophylaxis; POD, postoperative day; US, ultrasonography; MDCT, multidetector computed tomography; DVT, deep
vein thrombosis; PE, pulmonary embolism; RCT, randomized controlled trial; NR, not recorded; CT, computed tomography.

*2 Arms. "Mean. ‘Before exclusion from final analysis. ‘BMI <25 kg/m’, 2,706 patients; BMI 225 kg/m’, 939 patients. ‘BMI <25 kg/m?’, 169 patients; BMI 225 kg/m’, 47 patients.
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that item must be scored as not satisfying the criterion. The
mean + standard deviation for modified Downs and Black risk of
bias checklist score was 21.0 + 0. The quality of the included studies
was excellent (n=1), good (n=4), or fair (n=2). The methodolog-
ical rating criteria most frequently satisfied in the papers reviewed
were related to the representativeness of the sample group and ad-
justment for confounding factors in the data analysis.

Overall incidence of VTE, symptomatic VTE, proximal
DVT, and PE

The overall incidence of VTE among Asian CRC patients in the 7
included studies was 1.4% (95% CI, 0.4%-2.6%). The overall
pooled incidence of symptomatic VTE, proximal DVT, and PE
was 0.2% (95% CI, 0%-0.5%), 0.1% (95% CI, 0%-0.3%), and 0.1%
(95% CI, 0%-0.3%), respectively.

Incidence of VTE with and without PTP

Fig. 2 [18-24] shows a forest plot and funnel plot of the overall in-
cidence of VTE with and without PTP. Although the pooled VTE
incidence with PTP was lower, this difference did not reach statis-
tical significance: 1.1% (95% CI, 0%-3.1%) versus 1.9% (95% CI,
0.3%-4.4%; P=0.55).

Incidence of symptomatic VTE, proximal DVT, and PE
with/without PTP

Figs. 3-5 [18-24] show forest plots of the incidences of symptom-
atic VTE, proximal DVT, and PE, respectively, between the with-
PTP and without-PTP groups. Comparing the 2 groups, the use
of PTP was not shown to have statistical significance in reducing
the incidence of symptomatic VTE (0.1% [95% CI, 0%-0.5%] vs.
0.4% [95% CI, 0.2%-0.8%], P=0.12), proximal DVT (0% [95%
CIL, 0%-0.2%] vs. 0.6% [95% CI, 0%-1.3%], P=0.09), and PE (0%
[95% CI, 0%-0.2%] vs. 0.3% [95% CI, 0%-0.7%], P=0.30).

Effect of PTP on bleeding complications

Four studies reported the incidence of bleeding complications
with the use of PTP [18, 20-22]. Of the 4 studies, only 2 compared
bleeding complications with and without PTP use [20, 21].
Among the patients who received PTP, the overall incidence of
bleeding was 7.8%, of which the majority (7.0%) was minor in se-
verity, compared to 0% reported in 2 studies among the patients
who did not receive PTP.

DISCUSSION

The use of PTP in Asian surgical populations for CRC surgery is

not a universal practice due to the lack of specific guidelines. The
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Asian Venous Thrombosis Forum working group has proposed
general guidelines, but none were specific for CRC surgery [25].
Therefore, at present, the decision for VTE prophylaxis in Asian
countries has been made pragmatically based on various factors
including the individual patient risk profile, surgeon discretion,
and institution protocol.

To the best of our knowledge, this is the first-ever systematic
review and meta-analysis to comprehensively evaluate the inci-
dence of VTE with and without PTP among Asian patients un-
dergoing curative resection for localized CRC, including clinically
relevant outcomes such as symptomatic VTE, proximal DVT, and
PE. The included studies are all relatively recent, thereby more ac-
curately reflecting contemporary operative management, periop-
erative thromboprophylaxis protocols, and prevailing obesity rates
among Asian patients. The overall pooled incidence of VTE for
our 7 studies was 1.4%, which was lower than has been reported
in Western-based studies, where incidence rates of 2.4% to 17%
have been reported [26-28]. A systematic review conducted
among Asian patients undergoing orthopedic surgery also report-
ed similar trends [29].

Our results suggest that the use of PTP does not significantly
lower the risk of VTE events in CRC surgery patients in Asian
populations, including overall VTE, symptomatic VTE, proximal
DVT, and PE. Despite a trend towards reduced VTE incidence,
the effect did not reach statistical significance. This is in contrast
to results obtained from studies in Western populations [30, 31].
A meta-analysis on VTE prevention in general surgery based on
studies obtained from Western populations reported a significant
risk reduction of 70% in clinical VTE with the use of PTP [30].
Likewise, Turpie et al. [31] conducted an RCT in 1,309 patients
undergoing abdominal surgery, comparing fondaparinux and a
control group. The study reported a significant difference in the
incidence of VTE when fondaparinux was given (1.7%) compared
to the control group (5.3%). The discrepancy in findings between
Asian and Western populations may be explained by postulations
on differences in the environment, diet, postoperative hemostatic
response [32, 33], and prothrombotic factors between Asian and
Western populations [34, 35].

The risk of bleeding is considerable; therefore, it should be an
important factor to take into consideration when introducing
PTP in this population group. Of note, our overall incidence of
bleeding events was 7.8%. Interestingly, this was significantly
higher than a similar study by Moubayed et al. [36] conducted
among patients undergoing otolaryngology-head and neck sur-
gery, which reported an incidence of 0.9%. This result was consis-
tent with another review on the influences of ethnic differences in

prothrombotic and bleeding diatheses in patients undergoing mi-

https://doi.org/10.3393/ac.2022.01046.0149
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Events per 100 observations

Study or subgroup
Events Total Weight

Group=No pharmacological
Lee et al. [19] (2016) (cohort A) 1 400 11.2%
Lee et al. [19] (2016) (cohort B) 1 148  5.0%

Shukla et al. [21] (2008) 0 48  1.8%
Yang et al. [24] (2011) 22 2376 28.2%
Nakagawa et al. [20] (2019) 0 59  2.2%
Total (95% Cl) 3,031 48.5%

Heterogeneity: Tau’=0; Chi’=2.17, df=4 (P=0.70); I’=0%

Group=Pharmacological

Shukla et al. [21] (2008) 0 51 1.9%
Tokuhara et al. [22] (2017) 0 M9  4.2%
Yang et al. [24] (2011) 9 1,238 22.0%
Hata et al. [18] (2014) 0 619 15.1%
Nakagawa et al. [20] (2019) 0 57  2.1%
Yamashita et al. [23] (2021) 1 187  6.2%
Total (95% Cl) 2,271 51.5%

Heterogeneity: Tau’=0.0006; Chi’=8.11, df=5 (P=0.15); I’=

Total (95% Cl) 5,302 100.0%

IV, Random, 95% CI

0.25 [0.01; 1.38]
0.68 [0.02; 3.71]
0.00 [0.00; 7.40
0.93 [0.58; 1.40
0.00 [0.00; 6.06

]
]
]
0.44 [0.18; 0.77]

0.00 [0.00; 6.98]
0.00 [0.00; 3.05]
0.73 [0.33; 1.38]
0.00 [0.00; 0.59]
0.00 [0.00; 6.27]
0.53 [0.01;2.94]
0.07 [0.00; 0.51]
38%

0.19 [0.02; 0.48]

Heterogeneity: Tau’=0.0002; Chi*=13.65, df=10 (P=0.19); I’=27%

Test for subgroup differences: Chi’=2.46, df=1 (P=0.12)
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Events per 100 observations

IV, Random, 95% ClI

2 4 6 8 10
Percentage of VTE

Fig. 3. Forest plot comparing the incidence of symptomatic venous thromboembolism (VTE) between pharmacological thromboprophylaxis and
no pharmacological thromboprophylaxis. IV, interval variable; Random, random-effects model; CI, confidence interval.

Events per 100 observations

Study or subgroup
Events Total Weight

Group=No pharmacological

Lee et al. [19] (2016) (cohort A) 3 400 5.8%
Lee et al. [19] (2016) (cohort B) 1 148  2.4%
Shukla et al. [21] (2008) 0 48  0.5%
Nakagawa et al. [20] (2019) 0 59  0.8%

Total (95% Cl) 655  9.4%
Heterogeneity: Tau’=0; Chi’=0.56, df=3 (P=0.90); I’=0%

Group=Pharmacological

Shukla et al. [21] (2008) 0 51  0.6%
Tokuhara et al. [22] (2017) 0 19  3.1%
Hata et al. [18] (2014) 0 619 82.4%
Nakagawa et al. [20] (2019) 0 57  0.7%
Yamashita et al. [23] (2021) 1 187 3.8%

Total (95% Cl) 1,033  90.6%
Heterogeneity: Tau’=0; Chi’=0.96, df=4 (P=0.92); I’=0%

Total (95% CI) 5,302 100.0%
Heterogeneity: Tau’=0; Chi’=4.45, df=8 (P=0.81); I’=0%
Test for subgroup differences: Chi*=2.92, df=1 (P=0.09)

IV, Random, 95% CI

0.75 [0.15; 2.18]
0.68 [0.02;3.71]
0.00 [0.00; 7.40]
0.00 [0.00; 6.06]
0.63 [0.00; 1.29]

0.00 [0.00; 6.98]
0.00 [0.00; 3.05]
0.00 [0.00; 0.59]
0.00 [0.00; 6.27]
053 [0.01;2.94]
0.02 [0.00; 0.24]

0.19 [0.02; 0.48]

Events per 100 observations

IV, Random, 95% Cl

T T T T 1

2 4 6 8 10
Percentage of VTE

Fig. 4. Forest plot comparing the incidence of proximal deep venous thrombosis between pharmacological thromboprophylaxis and no
pharmacological thromboprophylaxis. IV, interval variable; Random, random-effects model; CI, confidence interval; VTE, venous thromboembolism.
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Study or subgroup

Events Total Weight
Group=No pharmacological
Lee et al. [19] (2016) (cohort A) 1 400 15.5%
Lee et al. [19] (2016) (cohort B) 1 148  2.1%
Shukla et al. [21] (2008) 0 48  0.5%
Nakagawa et al. [20] (2019) 0 59  0.7%
Total (95% Cl) 655 18.8%

Heterogeneity: Tau’=0; Chi’=0.45, df=3 (P=0.93); I’=0%

Group=Pharmacological

Shukla et al. [21] (2008) 0 51 0.5%
Tokuhara et al. [22] (2017) 0 19  2.8%
Hata et al. [18] (2014) 0 619 74.4%
Yamashita et al. [23] (2021) 1 187  3.4%
Total (95% Cl) 976 81.2%

Heterogeneity: Tau’=0; Chi’=0.96, df=3 (P=0.81); I’=0%

Total (95% ClI) 1,631 100.0%
Heterogeneity: Tau’=0; Chi’=2.49, df=7 (P=0.93); I’=0%
Test for subgroup differences: Chi’=1.07, df=1 (P=0.30)

Ann Coloproctol 2024;40(3):200-209

Events per 100 observations

IV, Random, 95% ClI IV, Random, 95% ClI

0.25 0.01; 1.38] -

0.68 [0.02; 3.71] -—

0.00 [0.00; 7.40] —
0.00 [0.00; 6.06] =

0.28 [0.00; 0.73] "

0.00 [0.00; 6.98]
0.00 [0.00; 3.05]
0.00 [0.00; 0.59]
0.53 [0.01;2.94] +
0.02 [0.00; 0.24]

0.07 [0.00; 0.26] -

T T T T T 1

0 2 4 6 8 10
Percentage of VTE

Fig. 5. Forest plot comparing the incidence of pulmonary embolism between pharmacological thromboprophylaxis and no pharmacological
thromboprophylaxis. IV, interval variable; Random, random-effects model; CI, confidence interval; VTE, venous thromboembolism.

crosurgical breast reconstruction. That study reported a signifi-
cantly higher rate of bleeding events in Asian patients than in
Western patients (2.6% vs. 1.2%, P=0.002) [37]. These findings
further augment the emerging body of evidence suggesting possi-
ble differences in the coagulative responses between Asian and
Western populations [33, 37]. As such, the introduction of PTP in
this population group should be a calculated decision, one that
takes into account the intrinsic differences in hemostatic path-
ways that result in a lower incidence of VTE events and converse-
ly, higher bleeding risks.

The findings of our study must be considered in the context of
its limitations. Firstly, there was heterogeneity among the included
studies due in part to inconsistency in the definition of VTE,
varying rates of minimally invasive versus open surgery, differ-
ences in tumor locations (colon vs. rectum), and disparities in
mechanical and pharmacological thromboprophylaxis protocols
among centers. Secondly, the 7 included studies originated from 3
Asian countries, consisting of predominantly Koreans, who ac-
counted for a substantial percentage (78.5%); therefore, the find-
ings may not be representative of all Asian populations. Thirdly,
there was variation amongst the drugs and dosages used for PTP

used, with differences among fondaparinux, enoxaparin, and

https://doi.org/10.3393/ac.2022.01046.0149

dalteparin sodium. Furthermore, it has been previously reported
that the median number of days from surgery to VTE occurrence
was 10 [38]. The period of VTE surveillance ranged from 4 to 30
days postoperatively across the included studies, and shorter sur-
veillance periods may have contributed to under-estimation of the
actual VTE incidence, although the implications remain unclear
given the low overall VTE incidence reported in this study.

This review highlights the role of PTP in VTE risk reduction
for CRC surgery among Asian populations. This study shows a
different picture among Asian populations compared to Western
populations. Therefore, guidelines that were established based on
Western populations should not be extrapolated for use in Asian
populations. Although the available evidence is limited, study re-
sults would indicate discretion in the use of PTP for Asian popu-
lations due to the comparatively low beneficial yield for VTE risk
reduction. Although other types of cancer surgery were not with-
in the scope of this study, it is not unreasonable to consider that
similar results may be identified for other cancer groups among
Asian populations. It is worth noting that 60% (around 4.5 billion)
of the world’s population is in Asia [39], and even in Western
countries, Asian populations make up a substantial proportion of

the population. It is high time that this research gap is rectified.
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Hence, it is of crucial importance that further large-scale,
high-quality RCTs, including various Asian subpopulations, are
carried out with the objective of formulating an optimal strategy
and guidelines for the prophylactic management of VTE in Asian
cancer surgery patients.

In conclusion, our review confirmed that the incidence of VTE
among Asian populations is relatively low. The use of PTP was not
shown to significantly reduce VTE risk. Therefore, the decision to
introduce PTP must be evaluated on a case-by-case basis. Future
high quality, comprehensive studies are required to acquire great-

er knowledge on the use of PTP in Asia.
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