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Abstract

The impact of venous thromboembolism in Japanese colorectal cancer patients
has not been elucidated. This prespecified subanalysis of the Cancer-VTE Registry
aimed to report venous thromboembolism and event data after 1year of follow-up
in 2477 patients with colorectal cancer and investigate risk factors of venous throm-
boembolism. Of 2477 patients, 158 (6.4%) had venous thromboembolism in venous
thromboembolism screening at enrollment. Asymptomatic distal deep-vein thrombo-
sis accounted for 123/158 (77.8%) of venous thromboembolism cases. During the
follow-up period, symptomatic, incidental events requiring treatment and composite
venous thromboembolism incidences were 0.3%, 0.8%, and 1.0%, respectively. The
incidence of bleeding events, cerebral infarction/transient ischemic attack/systemic
embolic event, and all-cause death were 1.0%, 0.3%, and 4.8%, respectively. These
results were consistent with the main study results. In multivariable analysis, venous
thromboembolism at baseline was a risk factor of composite venous thromboembo-
lism during the follow-up period. Japanese patients with colorectal cancer and ad-
vancing cancer stage before treatment had more frequent venous thromboembolism
complications at baseline, higher incidence of venous thromboembolism events dur-

ing cancer treatment, and higher mortality.
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1 | INTRODUCTION

Colorectal cancer is the third most common type of malignancy and
the second leading cause of cancer-related deaths globally.*? In
2020, colorectal cancer was the most common malignancy in Japan,
affecting >148,500 people and causing >59,000 deaths.® For pa-
tients with cancer, in addition to coping with the burden of their
tumor(s), venous thromboembolism (VTE) may develop as a com-
plication, resulting in a worsened prognosis and increased mortality
risk.*>

The mechanism by which cancer patients are at increased risk
of developing VTE is complex and is thought to involve a combi-
nation of factors.® It is known that in cancer patients, cancer cells
can activate hemostasis through multiple pathways and thereby
induce systemic hypercoagulability.7'8 Consequently, patients with
cancer are prone to developing VTE, a condition that can include
both deep-vein thrombosis (DVT) and pulmonary embolism (PE).”

Venous thromboembolism is the number one preventable cause
of postoperative mortality in patients with intraabdominal malignan-
cies.'® The incidence rate of VTE has also been shown to be elevated
in patients with gastrointestinal cancers.'* However, there is a lack of
data on VTE in colorectal cancer patients. Notably, among patients
with colorectal cancer, at least 30% of VTE events following cancer
resection occur after hospital discharge.'?>*® Few prospective studies
have investigated the incidence of and risk factors for VTE in Asian
patients, although it is generally accepted that Asian cancer patients
have a lower risk of VTE development compared with Western pa-
tients.2*1> However, in an analysis of hospitalized Japanese pa-
tients receiving chemotherapy for malignancies, the prevalence and
incidence of VTE were found to be higher.*® The incidence of VTE
is lower in colorectal cancer than in other types of cancer, such as
pancreatic cancer, ovarian cancer, and gastric cancer.t’ Y However,
as the incidence of colorectal cancer is high, VTE complications in col-
orectal cancer patients are likely to be encountered as frequently in
clinical practice as those associated with other cancers, including lung
cancer.'¥?

As the risk of VTE is strongly influenced by study method (pro-
spective or database study, with or without VTE screening) and
patient factors (cancer type or stage), and it varies widely among
previous studies, it is clearly important to accumulate knowledge
from large-scale studies in Japanese cancer patients.?°"2® The
large-scale, prospective Cancer-VTE Registry was initiated to clar-
ify the incidence of VTE and bleeding in Japanese patients with
solid tumors and to identify risk factors.?#?> The aims of this pre-
specified subanalysis, using data from the Cancer-VTE Registry,
were to report VTE and event data after 1year of follow-up in the
cohort of patients with colorectal cancer by subgroups according
to tumor-related variables, cancer therapy, and patient baseline
characteristics.

2 | MATERIALS AND METHODS

2.1 | Registry design

Full details of the Cancer-VTE Registry design have been pub-
lished.?*?> In brief, this was a nationwide, multicenter clinical reg-
istry with a prespecified, prospective cohort analysis over 1year of
follow-up. Patients were enrolled from 170 Japanese medical insti-
tutions between March 2017 and February 2019, and the follow-up
period ended in February 2020. This study was conducted in ac-
cordance with the Declaration of Helsinki and the Ethical Guidelines
for Medical Science Studies on Human Subjects by the Japanese
Ministry of Education, Culture, Sports, Science, and Technology and
the Ministry of Health, Labor, and Welfare. The ethics committee
of each participating institution approved the study protocol and all
related documentation.

The study was observational, and the treating physician made
all management decisions. Although patients with colorectal, lung,
stomach, pancreatic, breast, or gynecologic cancer were enrolled in
the main study, this analysis focuses on the cohort of patients with

colorectal cancer.

2.2 | Patients

The inclusion/exclusion criteria relating to patients with colorectal
cancer were as follows: eligible patients were aged >220vyears, had
stage II-1V colorectal cancer,? had a life expectancy of 26 months,
had an Eastern Cooperative Oncology Group performance status
(ECOG PS) of 0-2, and were enrolled before initiating any planned
cancer treatment. Both outpatients and hospitalized patients were
eligible. Previous cancer treatment for a primary tumor followed by
stable disease for 26 months before disease progression/recurrence
was allowed. Written informed consent was obtained from all pa-
tients before confirming eligibility, and all patient information was
anonymized.

All patients were required to undergo VTE screening 2 months
before enrollment unless their D-dimer concentration after can-
cer diagnosis was <1.2pug/ml regarded as non-VTE.?*?” VTE
screening conformed to current Japanese guidelines,28 with ve-
nous ultrasonography of the lower extremity as the preferred
method. Given that this was a registry study conducted under
real-world clinical conditions, no specific provisions for VTE
screening during the follow-up period were made. The diagno-
sis of symptomatic VTE during the follow-up period was made
by imaging modalities, including compression ultrasonography
or contrast CT of the lower extremities, contrast CT of the pul-
monary artery, pulmonary angiography, or pulmonary ventilation

perfusion scintigraphy.
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2.3 | Studyoutcomes
The outcomes of this prespecified subanalysis were to explore
baseline VTE prevalence in patients with colorectal cancer and to
calculate cumulative incidences of symptomatic VTE, composite
VTE (symptomatic VTE events and incidental VTE events requiring
treatment), bleeding (major or clinically relevant nonmajor bleed-
ing), cerebral infarction/transient ischemic attack (TIA)/systemic
embolic events (SEE), and all-cause death during the follow-up pe-
riod. Incidental VTE events were defined as those in which asympto-
matic VTE requiring treatment was detected during imaging or other
procedures associated with cancer treatment. Asymptomatic VTE
events that did not require treatment were not included as an event.
Thrombi that occurred around a central venous catheter were not
evaluated and were not counted as VTE events during this study.
We also conducted subgroup analyses to determine the influ-
ence of tumor-related variables (location, recurrence, metastasis,
stage, and ECOG PS), cancer therapy (type of treatment, adminis-
tration as monotherapy or combination therapy, and surgical meth-
odology), and patient baseline characteristics (sex and age) on VTE.
All events were adjudicated by independent committees, including

neurologists and cardiovascular and VTE specialists.

2.4 | Statistical methods

Categorical variables were tabulated using n (%) and continuous varia-
bles using mean, SD, and median. Baseline variables were compared by
baseline VTE status. For comparisons of continuous variables, a two-
sample t test was used, and for comparisons of categorical variables, a
chi-squared test was used. Time-to-event rates were calculated using
the cumulative incidence function for each event of interest. Between-
group differences according to baseline VTE status were explored using
the Gray test (for VTE, bleeding, and cerebral infarction/TIA/SEE) or
the log-rank test (for all-cause death). Univariable analyses were con-
ducted to investigate factors correlated with the presence or absence
of concurrent VTE at baseline and the occurrence of composite VTE
during the follow-up period. Multivariable analyses were conducted to
investigate factors correlated with the occurrence of composite VTE
during the follow-up period using the Fine and Gray models, with all-
cause death as a competing event. In multivariable analysis, the fol-
lowing explanatory variables (adjustment factors) were used: sex, age,
location of tumor, cancer stage, ECOG PS, presence or absence of VTE
at baseline, and oral anticoagulant treatment. All statistical analyses

were conducted using SAS software version 9.4 (SAS Institute Inc.).

3 | RESULTS

3.1 | Patients

Of the patients enrolled in the Cancer-VTE Registry, 2477 had colo-
rectal cancer. In total, 158 (6.4%) patients had VTE at baseline. Most
patients (1947/2477 [78.6%]) had stage Il or Ill disease (Table 1).

= 3903
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Compared with patients without VTE, patients with VTE at base-
line were older, and had a greater proportion of female and stage
IV cancer. At baseline, patients with VTE had worsened ECOG PS,
lower creatinine clearance (CrCL), and a greater proportion of D-
dimer levels >1.2 ug/ml.

3.2 | Venous thromboembolism prevalence
at baseline

Abreakdown of VTE at baseline is shown in Table 2. Of the 158 (6.4%)
patients with colorectal cancer diagnosed with VTE at baseline, 6
(0.2%) had symptomatic VTE, and 13 (0.5%) had PE. Asymptomatic
distal DVT accounted for 123/158 (77.8%) of VTE cases. Univariable
analysis of factors correlated with the presence of VTE at baseline
is shown in Table S1. Female, older (265 years of age) patients, with
advanced cancer (distant metastasis, stage |V, and ECOG PS 1 and
2), body mass index (BMI) <18.5kg/m?, history of VTE, bed rest for
>4days, platelets 2350x10%/L, hemoglobin [Hb]) <10g/dl, CrCL
<50ml/min, and D-dimer >1.2pg/ml had a greater probability of
presenting with VTE at baseline.

3.3 | Incidence of events

The mean follow-up period was 376.2days. The incidence of each
event during the follow-up period was 0.3% for symptomatic VTE,
0.8% for incidental VTE requiring treatment, 1.0% for composite
VTE, 1.0% for bleeding events, 0.3% for cerebral infarction/TIA/
SEE, and 4.8% for all-cause death (Table 3). The incidence of all
events except for cerebral infarction/TIA/SEE was higher in patients
with VTE at baseline. The components of each event are shown in
Table S2.

Cumulative incidence rates according to VTE at baseline are
shown in Figures 1A-C and S1A,B. The cumulative incidence of VTE
(either symptomatic [unadjusted HR: 5.06, 95% Cl: 1.02-25.14; Gray
test p = 0.027] or composite events [unadjusted HR: 3.82, 95% ClI:
1.43-10.18; Gray test p = 0.004]), bleeding (unadjusted HR: 3.65,
95% Cl: 1.38-9.66; Gray test p = 0.006), and all-cause death (un-
adjusted HR: 3.72, 95% Cl: 2.34-5.92; log-rank test p <0.001) were
higher in patients with VTE at baseline than in those without VTE.

3.4 | Eventoccurrence according to
baseline variables

The incidence of composite VTE during the follow-up period ac-
cording to tumor-related variables, type of cancer therapy, sex,
and age is shown in Table 4. The corresponding data for sympto-
matic VTE are shown in Table S3. Of the patients with colorec-
tal cancer, 1587/2477 (64.1%) had colon cancer and 889/2477
(35.9%) had rectal cancer. The incidence of events tended to be
higher in patients with cancer recurrence (vs primary), lymph node
metastasis, distant metastasis, higher cancer stage, and worse
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TABLE 1 Baseline demographic and clinical characteristics of patients with colorectal cancer in the Cancer-VTE Registry
All colorectal cancer patients Patients with VTE at baseline Patients without VTE at
(n = 2477 [100.0%)]) (n = 158 [6.4%]) baseline (n = 2319 [93.6%)]) p value?
Male sex, n (%) 1407 (56.8) 62(39.2) 1345 (58.0) <0.001
Age (years), mean (SD) 68.1(11.4) 73.9 (10.5) 67.7 (11.4) <0.001
BMI, kg/m?
Mean (SD) 22.6(3.7) 22.2(4.3) 22.6(3.7) 0.188
225,n (%) 577 (23.3) 36(22.8) 541(23.3) 0.902
Primary cancer, n (%) 2385 (96.3) 149 (94.3) 2236 (96.4) 0.173
Cancer type, n (%)
Colon 1587 (64.1) 114 (72.2) 1473 (63.5) 0.029
Rectum 889 (35.9) 44 (27.8) 845 (36.4)
With lymph node 1473 (59.5) 105 (66.5) 1368 (59.0) 0.064
metastasis, n (%)
With distant metastasis, 497 (20.1) 42 (26.6) 455 (19.6) 0.035
n (%)
Cancer stage, n (%)
Il 857 (34.6) 49 (31.0) 808 (34.8) 0.050
1] 1090 (44.0) 63(39.9) 1027 (44.3)
\Y 530 (21.4) 46(29.1) 484 (20.9)
ECOG PS, n (%)
0 1881 (75.9) 76 (48.1) 1805 (77.8) <0.001
1 488 (19.7) 64 (40.5) 424 (18.3)
2 108 (4.4) 18(11.4) 90(3.9)
DOAC or warfarin use?, 130 (5.2) 45 (28.5) 85 (3.7) <0.001
n (%)
D-dimer, pg/ml
Mean (SD) 1.2 (2.0) 3.6(3.5) 1.1(1.8) <0.001
>1.2,n (%) 531(21.4) 129 (81.6) 402 (17.3) <0.001
CrCL, ml/min
Mean (SD) 74 (28) 63 (26) 75 (28) <0.001
<50, n (%) 411 (16.6) 51(32.3) 360 (15.5) <0.001
Platelet count, x10°/L
Mean (SD) 274 (89) 295 (104) 272 (87) 0.003
2350, n (%) 387 (15.6) 33(20.9) 354 (15.3) 0.048
Hb, g/dl
Mean (SD) 12.3(2.2) 11.0(2.2) 12.4(2.2) <0.001
<10, n (%) 379 (15.3) 54 (34.2) 325 (14.0) <0.001
WBC count, x10°/L
Mean (SD) 6.6(2.2) 6.7 (2.5) 6.6(2.1) 0.436
211, n (%) 85(3.4) 7 (4.4) 78 (3.4) 0.452

Abbreviations: BMI, body mass index; CrCL, creatinine clearance; DOAC, direct-acting oral anticoagulant; ECOG PS, Eastern Cooperative Oncology

Group performance status; Hb, hemoglobin; SD, standard deviation; VTE, venous thromboembolism; WBC, white blood cells.

Difference between patients with VTE and without VTE at baseline. For comparisons of continuous variables, a two-sample t test was used, and for

comparisons of categorical variables, a chi-squared test was used.
bOral anticoagulant treatment that started before enrollment.

ECOG PS. Almost exactly half of the patients with colorectal can- treatments, the proportion of patients was <1%. The incidence

cer were treated with surgery alone (1239/2477 [50.0%]), followed of composite VTE was numerically lower in the patients receiv-

by the combination of chemotherapy and surgery (864/2477 ing surgery alone (8/1239 [0.6%]) than chemotherapy plus surgery

[34.9%]), and chemotherapy alone (201/2477 [8.1%]). For all other (15/864 [1.7%])).
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TABLE 2 Summary of VTE prevalence
at baseline in patients with colorectal
cancer
AllVTE, n (%)

PE (with/without DVT)
DVT (with/without PE)
Proximal DVT
Distal DVT

= 3905
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All colorectal cancer Symptomatic Asymptomatic

patients (n = 2477) VTE VTE

158 (6.4) 6(0.2) 152(6.1)
13(0.5) 1(0.0) 12(0.5)

155 (6.3) 5(0.2) 150 (6.1)
30(1.2) 3(0.1) 27 (1.1)

125 (5.0) 2(0.1) 123 (5.0)

Abbreviations: DVT, deep-vein thrombosis; PE, pulmonary embolism; VTE, venous

thromboembolism.

TABLE 3 Incidence of events during the follow-up period

All colorectal cancer patients Patients with VTE at baseline Patients without VTE at

(n = 2477 [100%)) (n =158 [6.4%]) baseline (n = 2319 [93.6%])

Patients with Incidence Patients with Incidence (95% Patients with Incidence
Event events, n (95% ClI) events, n Cl) events, n (95% ClI)
Symptomatic VTE 8 0.3(0.1-0.6) 2 1.3(0.2-4.5) 6 0.3(0.1-0.6)
Incidental VTE requiring treatment 19 0.8 (0.5-1.2) 4 2.5(0.7-6.4) 15 0.6 (0.4-1.1)
Composite VTE? 25 1.0(0.7-1.5) 5 3.2(1.0-7.2) 20 0.9 (0.5-1.3)
Bleeding® 26 1.0(0.7-1.5) 5 3.2(1.0-7.2) 21 0.9 (0.6-1.4)
Cerebral infarction/TIA/SEE 8 0.3(0.1-0.6) 0 0.0(0.0-2.3) 8 0.3(0.1-0.7)
All-cause death 118 4.8 (4.0-5.7) 22 13.9 (8.9-20.3) 96 4.1(3.4-5.0)

Abbreviations: Cl, confidence interval; SEE, systemic embolic event; TIA, transient ischemic attack; VTE, venous thromboembolism.

@A composite of symptomatic VTE events and incidental VTE events requiring treatment.

PIncluded major bleeding and clinically relevant nonmajor bleeding events.

3.5 | Risk factors for composite VTE during the
follow-up period

Univariable and multivariable analysis of factors correlated with the
incidence of composite VTE during the 1-year follow-up period is
shown in Table 5. Patients with VTE at baseline had a significantly
higher risk for presenting a composite VTE event during the follow-
up period (HR: 4.04, 95% Cl: 1.46-11.17; p = 0.007). Female sex,
age 2 65years, stage IV, ECOG PS 2, and rectum cancer were factors
with a HR >1, but these did not reach statistical significance. Patients
receiving oral anticoagulant treatment that started before enrollment
was factor with a HR <1 (HR: 0.37, 95% Cl: 0.05-2.83; p = 0.337).

4 | DISCUSSION

This subanalysis of the Cancer-VTE Registry is the first large-scale,
prospective study to investigate VTE incidence in Japanese patients
with colorectal cancer in a real-world clinical situation. The results
of this study reflect contemporary medical care, in which VTE risk
management is widely understood. In this context, VTE occurred in
6.4% of patients screened at the time of cancer diagnosis. During
the 1-year follow-up period during cancer treatment, symptomatic
VTE was 0.3%, asymptomatic VTE requiring treatment was 0.8%,
and composite VTE was 1.0%. VTE, bleeding, and all-cause death oc-
curred more frequently in patients with VTE at baseline than those

without baseline VTE, consistent with the results from the overall
Cancer-VTE Registry population.?’

We have previously reported that the overall study results of
the Cancer-VTE Registry show that VTE prevalence at the time of
cancer diagnosis was 5.9%, and symptomatic VTE in the 1-year fol-
low-up period was 0.5%. Furthermore, VTE frequency in patients
with colorectal cancer was lower than that in patients with pancre-
atic cancer.?>?? Nonetheless, the frequency of VTE in Japanese pa-
tients with colorectal cancer in this study (6.4% at the time of cancer
diagnosis and 1.0% for composite VTE during the 1-year follow-up
period) is noticeably higher than that in the general Japanese popu-
lation. A recent analysis of a medical claims database (n = 5,106,151)
found that just 1.1% (n = 55,582) of patients were hospitalized with a
diagnosis of VTE over 5years between 2012 and 2017.%° Thus, clini-
cians should be aware that the risk of VTE in patients with colorectal
cancer is real, which should be carefully monitored at the time of
diagnosis and throughout treatment.

In previous studies of patients with colorectal cancer in Western
countries, the rate of VTE development ranged from 2.4% to 10.6%,
although it must be noted that study designs and reporting meth-
ods varied.?#3%32 |n comparison, the 1-year incidence of composite
VTE in our study was lower (1.0%). This finding is consistent with the
conventional view that the risk of developing VTE is lower in Asian
patients with cancer than Caucasians.®*% However, it is difficult to
accurately compare data from studies with widely heterogeneous
methodologies.
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FIGURE 1 Cumulative incidence

of events (time-to-event analysis).

A, Symptomatic VTE. B, Composite
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areas represent 95% Cl. Cl, confidence
interval; HR, hazard ratio; VTE, venous
thromboembolism
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TABLE 4 Incidence of composite VTE
during the follow-up period according to All colorectal cancer

tumor-related variables, type of cancer Variable patients, n (%) n (%) 95% CI
therapy, sex, and age

Composite VTE

All patients with colorectal cancer 2477 (100) 25(1.0) 0.7-1.5
Sex
Male 1407 (56.8) 12(0.9) 0.4-1.5
Female 1070 (43.2) 13(1.2) 0.6-2.1
Age, years
<50 181 (7.3) 0 0.0-2.0
50 to <70 1068 (43.1) 9(0.8) 0.4-1.6
>70 1228 (49.6) 16 (1.3) 0.7-2.1
Location of tumor
Colon 1587 (64.1) 13(0.8) 0.4-1.4
Rectum 889 (35.9) 12(1.3) 0.7-2.3
Occurrence of tumor
Primary 2385 (96.3) 23(1.0) 0.6-1.4
Recurrent 92 (3.7) 2(2.2) 0.3-7.6
Lymph node metastasis
No 1004 (40.5) 6(0.6) 0.2-1.3
Yes 1473 (59.5) 19 (1.3) 0.8-2.0
Presence of distant metastasis
No 1980 (79.9) 16 (0.8) 0.5-1.3
Yes 497 (20.1) 9(1.8) 0.8-3.4
Cancer stage
Il 857 (34.6) 6(0.7) 0.3-1.5
I 1090 (44.0) 11 (1.0) 0.5-1.8
\Y 530 (21.4) 8(1.5) 0.7-3.0
ECOG PS
0 1881 (75.9) 19 (1.0) 0.6-1.6
1 488 (19.7) 4(0.8) 0.2-21
2 108 (4.4) 2(1.9) 0.2-6.5
Cancer therapy
No 127 (5.1) 0 0.0-2.9
Yes 2350 (94.9) 25(1.1) 0.7-1.6
Surgery 2133 (86.1) 23(1.1) 0.7-1.6
Chemotherapy 1103 (44.5) 17 (1.5) 0.9-2.5
Radiation 43(1.7) 0 0.0-8.2
Single therapy
Surgery alone 1239 (50.0) 8(0.6) 0.3-1.3
Chemotherapy alone 201 (8.1) 2(1.0) 0.1-3.5
Combination therapy
Chemotherapy plus surgery 864 (34.9) 15(1.7) 1.0-2.8

Abbreviations: Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group
performance status; VTE, venous thromboembolism.

Within Japan, there have been few observational studies re- VTE prophylaxis.3®=3® Nonetheless, compared with these previous
porting VTE rates, and of those available, many report only the reports from Japan, the incidence of each event in our study was
incidence of VTE after surgery. For example, in patients who un- low. There are many potential reasons for this discrepancy, includ-
derwent laparoscopic surgery for abdominal malignancies, the in- ing the small sample sizes in these prior reports and heterogeneity

cidence of VTE varied between 2.8% and approximately 12% with in patient demographic and clinical background factors. However,
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TABLE 5 Univariable and multivariable analysis of risk factors for composite VTE during the follow-up period
Univariable Multivariable
Events, n
Items Category N (%) HR 95% ClI p value HR 95% Cl p value
Sex Male 1407 12(0.9) 1.00 - - 1.00 - -
Female 1070 13(1.2) 1.42 0.65-3.11 0.382 1.40 0.62-3.15 0.414
Age, years <65 791 6(0.8) 1.00 = = 1.00 - -
265 1686 19 (1.1) 1.49 0.60-3.74 0.395 1.56 0.64-3.83 0.329
Location of tumor Colon 1587 13(0.8) 1.00 - - 1.00 - -
Rectum 889 12 (1.3) 1.65 0.75-3.63 0.209 1.98 0.89-4.42 0.094
Cancer stage Il or Il 1947 17 (0.9) 1.00 - - 1.00 - -
v 530 8(1.5) 1.76 0.76-4.06 0.187 1.74 0.75-4.08 0.200
ECOG PS Oor1l 2369 23(1.0) 1.00 - - 1.00 - -
2 108 2(1.9) 2.01 0.47-8.55 0.343 1.82 0.43-7.64 0.415
VTE at baseline No 2319 20 (0.9) 1.00 - - 1.00 - -
Yes 158 5(3.2) 3.82 1.43-10.18 0.007 4.04 1.46-11.17 0.007
Oral anticoagulant No 2347 24 (1.0) 1.00 - - 1.00 - -
treatment® Yes 130 1(0.8) 076 0.10-5.63 0.787 037  005-283  0.337

Abbreviations: Cl, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; HR, hazard ratio; VTE, venous

thromboembolism.

?Oral anticoagulant treatment that started before enrollment.

we consider that the main difference in VTE frequency was due to
the active screening with echocardiography and CT scans, which al-
lowed the diagnostic confirmation of VTE in asymptomatic patients.
In this study, such screening tests could not be performed for all
patients and may have resulted in a lower frequency of VTE.

Our findings were obtained from a large-scale, real-world anal-
ysis. Our sample of prospectively evaluated patients was heteroge-
neous as it included patients aged 265years with various stages of
colorectal cancer and advanced disease (presence of distant metas-
tases and ECOG PS of 2). Thus, we consider that our study popula-
tion better reflected the current clinical situation in Japan. Further,
we enrolled patients from both surgical and medical departments
at cancer hospitals throughout Japan, and a broad spectrum of pa-
tients was included, from those treated only with surgery to those
treated only with systemic drugs for advanced cancer. As such, we
consider that our data will be used as the foundation for future clin-
ical studies.

The univariable analysis conducted in this study found that pos-
sible factors correlating with the presence of VTE before starting
cancer treatment were female sex, increased age, advanced can-
cer progression (ie, cancer stage IV, presence of distant metastasis,
higher ECOG PS), BMI <18.5 kg/mZ, a history of VTE, bed rest for
4 days or more, higher platelet level, lower Hb level, and CrCL, and
higher D-dimer levels. Based on these findings, caution should be
taken in patients with colorectal cancer who present any of these
characteristics to ensure that VTE is detected and appropriately
managed before initiating cancer treatment.

In this study, the multivariable analysis also examined the fac-
tors associated with composite VTE during the follow-up period and
found that the incidence of events was higher in patients with VTE at

baseline. In another recent meta-analysis of VTE after surgery, mul-
tiple risk factors for VTE were identified, including advanced or dis-
seminated cancer, chemotherapy, and history of VTE.% These items
are generally consistent with our findings. In retrospective analyses
conducted in the United States and United Kingdom, factors associ-
ated with the development of VTE included surgical treatment,34°
postoperative complications,*® chemotherapy,®**' hospital admis-
sion,®® and BML.%C In our study, the frequency of VTE did not differ
by surgical technique (open/endoscopic), which was consistent with
the previous study for surgical patients.36

Venous thromboembolism is known to increase mortality in
patients with cancer® and, in this study, a 3.7-fold increased risk
of all-cause death was observed in patients with baseline VTE ver-
sus those without baseline VTE. This is consistent with previous
studies that report VTE to be a risk factor for mortality in a range
of patients of different ethnicities with colorectal cancer.*>7%6 |n
this subanalysis, we did not confirm whether the presence of VTE
is an independent predictor of all-cause death. However, in the
main analysis of this registry, VTE at baseline was shown to be a
significant independent predictor of all-cause death (adjusted HR:
1.26; 95% Cl: 1.04-1.53; p = 0.019) in patients with solid tumors,
highlighting the importance of VTE screening before initiating
cancer treatment.?’

The study limitations are similar to those of the main publication
and are related to the patient population (potential selection bias
due to eligibility restriction by cancer type and stage), the obser-
vational design (whereby no procedures or visits were mandated,
and follow-up testing may have differed among centers), and the
relatively short follow-up duration (1year). Patients on palliative
therapy were also excluded, so generalization to such patients is not
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possible. Finally, no data were collected on pharmacologic or physi-
cal (eg, intermittent pneumatic compression or elastic stocking use)
prophylaxis of VTE during perioperative periods, and these impacts
are not known.

In conclusion, in Japanese patients with colorectal cancer under-
going cancer treatment, the incidence of VTE was 1.0% during the 1-
year follow-up period. The incidence of VTE tended to increase with
advancing cancer stage. The presence of VTE at the time of cancer
diagnosis was found to increase not only VTE events during cancer
treatment but also death. It is important to evaluate the presence or
absence of VTE at the time of cancer diagnosis before proceeding
with treatment for colorectal cancer.
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