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ESSENTIALS

e Clinical outcomes of cancer-associated isolated distal deep vein thrombosis (IDDVT) are not
well described.

e We studied clinical outcomes of cancer related IDDVT versus proximal venous
thromboembolism (VTE).

e We found cancer patients with IDDVT have similar outcomes as cancer patients with
proximal VTE.

e Our findings may impact clinical decision making in this high risk patient population.

ABSTRACT
Background:

Previous studies suggest isolated distal deep vein thrombosis (IDDVT) have a self-limited clinical
course. However, these studies excluded cancer patients, who remain a high risk population. In
addition, studies to evaluate the long-term clinical outcomes of IDDVT in cancer patients have been
limited. Here, we report outcomes from our experience in treating cancer-associated IDDVT vs.

proximal venous thromboembolism (VTE).
Methods:

We prospectively evaluated a cohort of patients referred to our cancer-associated thrombosis clinic
from 8/2014-5/2018. We compared clinical characteristics, anticoagulation prescription, VTE

recurrence, overall survival, major bleeding, and subsequent hospital admission between cancer
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patients with IDDVT and proximal VTE. A propensity score matching method was used to reduce

bias from confounding variables.
Results:

Of 1100 patients referred to the clinic, 124 IDDVT and 178 proximal VTE events were analyzed.
After propensity score matching, 96 patients were included in each cohort. There was no difference in
the rate of recurrent VTE between cancer patients with proximal VTE vs IDDVT, with or without
matching (Matched: HR, 0.77; 95% CI (0.31, 1.92); p=0.58). There was no difference in overall
survival between cancer patients with proximal VTE vs. IDDVT with or without matching (Matched:
HR, 1.18; 95% CI (0.77,1.82); p=0.45). Furthermore, subsequent hospital admissions and major

bleeding events were similar between patients with proximal VTE events vs IDDVT.
Conclusions:

Cancer patients with IDDVT have similar outcomes as their proximal counterparts, including rate of
recurrence and overall survival. These findings suggest treatment of cancer-associated IDDVT should

mirror treatment of proximal events.
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1. Background
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Isolated distal deep vein thrombosis (IDDVT) accounts for 31-56% of all deep vein
thrombosis!. Historically, there has been clinical equipoise on whether or not to treat IDDVT with
anticoagulation vs. serial monitoring?-. Recently, Righini et al. designed a randomized placebo
controlled trial that randomized low risk outpatients to receive low molecular weight heparin or
placebo and found treatment of IDDVT with anticoagulation was not superior to placebo in reducing
risk of proximal extension or recurrent VTE®, However, this trial excluded cancer patients who are
considered a high risk population. This dichotomy in managing IDDVT with anticoagulation vs. serial
monitoring was also present in consensus guidelines for patients with cancer until the recent past> 7.
In 2016, The American College of Chest Physicians (ACCP) extended its consensus guideline to
address the optimal treatment strategy for IDDVT in cancer patients. The ACCP guidelines suggest
the same approach for both proximal and isolated distal cancer-associated DVTs with the
recommendation to continue anticoagulant treatment for 3 months or longer®. However, there remains
a gulf between consensus guidelines and routine clinical practice where patients with cancer-

associated IDDVT are still being treated on a case-by-case basis®.

Studies to evaluate the long-term clinical outcomes of IDDVT in cancer patients have been
limited. In a recent multicenter retrospective cohort study, Dentali et al. described the clinical course
of 308 cancer patients diagnosed with an isolated distal deep vein thrombosis!?. These investigators
reported that 99% of their study population received anticoagulation up front (mean treatment
duration 4.2 months) and there were 47 recurrent VTE events during the follow up period (incidence
rate 13.2 events per 100 patient-years). Similarly, in a recent multicenter prospective cohort study,
investigators from the OPTIMEV study found a higher risk of VTE recurrence, a nine times higher
risk of death, and a higher risk of major bleeding in patients with cancer-associated IDDVT compared
to their non-cancer counterparts!!. These investigators also reported a similar risk of death and major
bleeding, and a higher risk of VTE recurrence in cancer-associated IDDVT compared to cancer-
associated proximal VTE. However, OPTIMEYV included patients from mid and late 2000s, at the
time when treatment of cancer-associated thrombosis was shifting from traditional vitamin K
antagonists to low molecular weight heparin (LMWH) and direct oral anticoagulants (DOACs) in
later years. To our knowledge, in the current treatment paradigm, no study to date has compared

clinical outcomes between isolated distal and proximal VTE events in cancer patients. We
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hypothesized that cancer patients have similar rates of VTE recurrence and survival whether they

have IDDVT or proximal events.

In the present study, we prospectively analyzed clinical outcomes of patients referred to our
cancer associated thrombosis (CAT) clinic, who are uniformly treated with anticoagulation regardless
of DVT location. We evaluated the long-term risk of VTE recurrence, mortality, major bleeding and

subsequent hospitalization.
2. Methods
2.1 Study Population

We prospectively evaluated patients referred to our centralized outpatient cancer-associated
thrombosis clinic at the Cleveland Clinic Taussig Cancer Institute from August 2014- May 2018. We
included patients aged > 18 years old with active cancer and an acute VTE. Active cancer was defined
as regionally advanced or metastatic disease, or the use of systemic anti-cancer therapy within the

previous 6 months!2.

We included both symptomatic and asymptomatic patients with respect to their index
thrombosis, as asymptomatic patients are also referred to our clinic for deep vein thrombosis (DVT)
screening based on the presence of a high Khorana Risk Score!3. Outpatient oncology providers were
encouraged to refer patients with a Khorana Score of 3 or higher for bilateral lower limb compression
ultrasonography regardless of symptoms as part of a pilot study. We also included patients who were
found to have incidental VTE on oncology related restaging scans and lower extremity venous
thrombosis was confirmed by ultrasound in this setting. Our routine imaging procedure is comprised
of a venous duplex ultrasound with grayscale imaging with compression maneuvers, color doppler
and spectral doppler examination with augmentation maneuvers and response to respiration of the
following veins: distal external iliac, common femoral, femoral, popliteal, posterior tibial, peroneal,
great saphenous, small saphenous, gastrocnemius, and soleal vein. We do not routinely perform serial
ultrasound at follow up visits. Proximal VTE was defined as pulmonary embolism (PE) or thrombosis
involving the popliteal, femoral, or iliac veins with or without concurrent pulmonary embolism. Our

protocol for a reported isolated subsegmental pulmonary embolism is to evaluate for lower extremity
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DVT and review images with the reading radiologist. In the setting of isolated subsegmental
pulmonary embolism with a high index of suspicion of true thrombus, standard dose anticoagulation
is recommended. Isolated distal deep vein thrombosis was defined as thrombosis involving infra-
popliteal veins (posterior tibial, peroneal, soleal and/or gastrocnemius veins), in the absence of a
proximal VTE. Isolated upper extremity DVTs, were excluded from the study, as these were mostly

provoked DVTs secondary to the insertion of intravenous catheters.
2.2 Data collection

We recorded baseline patient characteristics in a secure online database using REDCap, a
secure, HIPAA compliant platform. We collected information on clinical characteristics (age, sex, site
of cancer, stage of cancer, and prior history of VTE), and anticoagulation prescription. Outcomes of
interest during the follow up period included recurrent VTE events, clinically relevant non-major and
major bleeding events (as defined by International Society on Thrombosis and Hemostasis (ISTH)

criteria!4), subsequent hospitalizations, and death due to any cause.

All patients were scheduled for regular follow-up visits after initial anticoagulant prescription
at intervals of 1, 3, and 6 months. Patients were followed up to 24 months following the index VTE.

The median duration of follow-up for all patients was 12.7 months.
2.3 Anticoagulant treatment

As a centralized cancer thrombosis clinic, our care path recommended low molecular weight
heparin (LMWH) until December 2017 when we changed our preferred drug to rivaroxaban in light
of new data supporting the use of direct oral anticoagulants (DOACs) for the treatment of cancer-
associated thrombosis!>- 1. However, for cancer patients considered to have high risk of bleeding on
a DOAC (including patients with luminal gastrointestinal cancers with an intact primary; cancers
arising from the genitourinary tract, or patients with active mucosal abnormalities such as duodenal
ulcers, gastritis/esophagitis or colitis), treatment with LMWHSs was preferred!”. We kept patients on
anticoagulation for as long as six months and continued thereafter if patients had active cancer or
continued on systemic anti-neoplastic therapy. Standard anticoagulant treatment with enoxaparin was

a subcutaneous dose of 1 mg/kg twice daily or 1.5 mg/kg once daily, as both of these dosing regimens
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are considered to be adequately therapeutic. Similarly, standard anticoagulant treatment with
rivaroxaban was an oral dose of 15 mg twice daily for 21 days followed by 20 mg once daily
thereafter. Due to challenging clinical scenarios, some patients were treated based on individual
circumstances. For example, we consult with neurosurgery, radiation oncology, and solid tumor
oncology regarding the dose and timing of anticoagulation in patients with metastatic or primary brain
tumors who have had recent surgery or prior evidence of cerebral hemorrhage. In addition, we consult

with our clinical pharmacists when concerned about potential drug-drug interactions.
2.4 Study outcomes

The primary study outcome was the composite of objectively documented recurrent VTE
defined as either extension of initial clot despite anticoagulation or a new VTE event that occurred at
a different location. The primary safety outcome was the occurrence of major bleeding or clinically
relevant non-major bleeding (CRNMB), defined according to the ISTH criteria'4. Secondary
outcomes were death due to any cause and subsequent hospitalizations. Subsequent hospitalizations
included any event that prompted hospital admission based on the admitting physician’s decision,

including, but not limited to, recurrent VTE events and bleeding episodes.
2.5 Statistical analysis

Categorical data were summarized as frequency counts and percentages, and continuous
variables were reported as medians and ranges. Clinical characteristics, anticoagulation methods, prior
VTE, bleeding episodes within 6 months, and hospital admission in patients diagnosed with IDDVT
were compared to those with proximal events using t-tests or chi-squared tests. Overall Survival (OS)
was summarized using the Kaplan- Meier method, and analyzed using the Cox proportional hazards
model for both univariable (UVA) and multivariable analysis (MVA). The incidence of VTE
recurrence was analyzed using the competing risk models for both UVA and MVA. Time to VTE
recurrence was measured from the date of diagnosis of VTE to the date of VTE recurrence; death in

the absence of recurrence was considered as a competing risk.

A propensity score matching method was used to balance the differences in baseline

characteristics between the distal deep vein thrombosis cohort and the proximal venous
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thromboembolism cohort. The propensity score was estimated using logistic regression models based
on co-variables, including age, gender, stage, the primary site of cancer, symptom status
(symptomatic or asymptomatic), and prior VTE. Pairs of patients were derived using 1:1 non-
replacement matching from the IDDVT and proximal VTE group. A matching method was used in
effort to reduce the bias from confounding variables. All statistical analyses were performed using R

version 3.5.0. P-value <0.05 was considered statistically significant.
3. Results
3.1 Study Population

A total of 1100 patients were referred to the CAT clinic between August 2014 and May 2018.
After excluding upper extremity DVT, a total of 302 (27.5%) VTE events were diagnosed, 124
(41.0%) of which were IDDVT and 178 (59.0%) were proximal VTE (proximal DVT n=135, PE
n=21, proximal DVT plus PE n=22). Median age of patients with IDDVT was 66, females
represented 52.4% (n=65), and the majority had advanced stage disease. Similarly, in patients with
proximal VTE, median age at diagnosis was 64, females represented 38.8% (n=69) of the study
population, and the majority of patients had advanced stage disease. In both cohorts, hematological
malignancies were more common, followed by gastrointestinal and genitourinary cancers (table 1).
After propensity score matching, a matched sample of IDDVT and proximal VTE group was created
(n=96 in each group; total n = 192). Additional baseline characteristics of the matched patient

cohorts are shown in table 2.
3.2 Anticoagulant treatment
3.2.1 Treatment for patients with IDDVT

Of the 96 matched patients with IDDVT, 91 (94.6%) received anticoagulant therapy, which
consisted of enoxaparin in 49 (53.8%), rivaroxaban in 36 (40.0%), warfarin in 4 (4.4%), and apixaban
in 2 (2.2%) patients. In these patients, anticoagulants were prescribed for a median duration of 167
days (5.56 months). No anticoagulation was given to 5 (5.5%) patients due to contraindications. A

standard care path was followed in most of the patients (93.4%) with the recommended anticoagulant
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as either enoxaparin or rivaroxaban, depending on initial date of referral. A total of 6 patients were

treated on an individualized basis due to challenging clinical circumstances.
3.2.2 Treatment for patients with proximal VTE

Of 96 matched patients with proximal VTE, 90 (93.8%) patients received anticoagulant
therapy. Of these 90 patients, 75.6% received LMWH (enoxaparin, n=67; dalteparin, n=1) and 17.8%
of patients received a DOAC (rivaroxaban, n=16). In these patients, anticoagulants were prescribed
for a median duration of 188 days (6.25 months). No anticoagulation was given to 6 (6.3%) patients
due to contraindications. A standard care path was followed in most of the patients (92.2%) with the
recommended anticoagulant as either enoxaparin or rivaroxaban, depending on initial date of referral.

Due to challenging clinical circumstances, 7 patients were treated on case-by-case basis.
3.3 Clinical Outcomes

During the follow-up period, 8 out of 96 (8.3%) propensity-score matched patients with
proximal events had a recurrent VTE event for a 1-year recurrence rate of 10.0% and a 2-year
recurrence rate of 10.0%. In this cohort, the annual incidence of recurrent VTE was 9.2 per 100
patient-years. Similarly, 10 out of 96 (10.4%) propensity-score matched patients with IDDVT had a
recurrent VTE event for a 1 -year recurrence rate of 6.0% and a 2-year recurrence rate of 9.0%. In this
cohort, the annual incidence of recurrent VTE was 6.5 per 100 patient-years. Of note, 5 of 10 patients
in the IDDVT cohort experienced proximal DVT or pulmonary embolism as their recurrent event,
while the other 5 patients had recurrence (or propagation) within the distal veins. In both the proximal
VTE and IDDVT patient cohorts, half of the patients experienced extension or a new VTE event
within 30 days of the index VTE event (4 of 8 and 5 of 10, respectively). See table 5 for details

pertaining to recurrent VTE events.

There was no difference in the rate of recurrent VTE between cancer patients with proximal
VTE vs IDDVT, with or without matching (Matched: HR, 0.77; 95% CI (0.31, 1.92); p=0.58); Figure
1. Unmatched UVA: HR, 0.66; 95% CI (0.34, 1.27); p=0.21; Unmatched (MVA): HR, 0.95; 95% CI
(0.42,2.11); p=0.89 (table 3). Of the 5 patients who had IDDVT but did not receive anticoagulation

due to a contraindication, subsequent imaging during follow up visits did not show propagation of clot
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or anew VTE event. However, of the 7 patients who had proximal VTE but did not receive
anticoagulation due to a contraindication, 1 had another VTE episode 6 weeks after the initial event,

and was later started on anticoagulation after discussion with a multidisciplinary team.

During the follow-up period, 39 out of 96 (40.6%) propensity score-matched patients with
IDDVT and 44 out of 96 (45.8%) patients with proximal VTE events expired, and there was no
difference in overall survival (OS) between cancer patients with proximal VTE vs. IDDVT with or
without matching (Matched: HR, 1.18; 95% CI (0.77,1.82); p=0.45; Figure 2. Unmatched (UVA):
HR, 0.99; 95% CI (0.69, 1.42); p=0.95; Unmatched (MVA): HR, 1.31; 95% CI (0.85, 2.03); p=0.22
(table 4). Overall survival was negatively impacted in patients with stage 4 cancer compared to those

with stage 1-3 cancer (HR, 3.19; 95% CI (1.82, 5.58); p<0.001).

In regard to subsequent hospital admissions, after propensity score matching,41 (42.7%)
patients with IDDVT and 47 (49.0%) patients with proximal VTE were subsequently hospitalized and

there was no difference in the rate of hospitalization between these two groups, p=0.469; table 2.
3.4 Safety Outcomes

The primary safety endpoint was the occurrence of major or clinically relevant non-major
bleeding (CRNMB) within six months of initial VTE. After propensity score matching, of 192
patients with an initial VTE event, major bleeding occurred in 5.7% of patients (n=11) and CRNMB
occurred in 11.1% of patients (n=21). Major bleeding occurred in 4 patients who had IDDVT and in 7
patients who had proximal VTE. Similarly, CRNMB occurred in 11 patients who had IDDVT and in
10 patients who had proximal VTE. There was no difference in the rate of major bleeding within 6
months of the initial VTE event between patients with IDDVT vs proximal events (4/96 (4.1%) vs.
7/96 (7.3%), p=0.53). Similarly, there was no difference in the rate of CRNMB within 6 months of
the initial VTE event between patients with IDDVT vs proximal events (11/96 (11.4%) vs 10/96
(10.4%); p>0.99).

4. Discussion

The results of the present study suggest that patients with cancer-associated IDDVT have

similar outcomes compared to patients with cancer-associated proximal VTE. Specifically, we found
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a similar rate of VTE recurrence, subsequent hospital admission, rate of major bleeding, and overall
survival in patients with IDDVT compared to those with proximal events. To our knowledge, this is
the first prospective study with a long-term follow up to compare the clinical outcomes between

isolated distal DVT and proximal VTE in cancer patients treated with anticoagulation.

The findings from this study fill an important knowledge gap and are timely for several
reasons. First, although the results of the CACTUS trial demonstrated a self-limited course of
IDDVTs in low risk patients, the optimal treatment of higher risk patients remained unknown$. We
confirmed findings in other studies that IDDVTs associated with cancer have an increased risk of
VTE recurrence'! 1821, Second, in our study, we found a 1- year VTE recurrence at 6% with an
overall incidence rate of 6.5 recurrent VTEs per 100 patient-years in patients with IDDVT and active
cancer despite receiving anticoagulant treatment. This was comparable to the findings in two recent
studies by Dentali et al. and Galanaud et. al. in which they found a high risk of recurrent VTEs in
patients with IDDVT and cancer!® !, These studies together support initial treatment with
anticoagulation in this population as the rate of VTE recurrence would presumably be much higher
with a serial monitoring approach. Third, despite a number of studies suggesting an increased rate of
VTE recurrence in patients with active cancer and IDDVT, this is the first study to prospectively
compare long-term outcomes of cancer patients with proximal or IDDVT events in the current
treatment paradigm. Galanaud et. al. in the OPTIMEYV study also compared the long-term treatment
outcomes of cancer patients between IDDVT and proximal DVT. However, OPTIMEV looked into
the outcomes of patients from 2004 to 2009 when the treatment of cancer-associated thrombosis was
shifting from the conventional vitamin K antagonists to LMWH. Indeed, less than 25% of patients in
both the proximal DVT and IDDVT arms received LMWH in the OPTIMEYV study. Also, OPTIMEV
did not provide data on anticoagulation with DOACs. This is where our study represents the real-
world population in the current treatment paradigm, where the practice has shifted to a more
homogenous approach of treating cancer-associated thrombosis with LMWH and DOACs. Fourth,
this study adds to the growing literature of long-term outcomes in treating cancer patients with
DOAC:s, as these agents are becoming more popular as a front line treatment option. Lastly our study

demonstrated no difference in overall survival, rate of VTE recurrence, rate of subsequent
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hospitalizations, or rate of major bleeding at six month between IDDVT and proximal VTE cohorts,

suggesting patients with IDDVT do not have a more indolent course than their proximal counterparts.

Our study has several limitations. First, despite following a specific treatment protocol to
reduce the traditional confounders of treatment, our care path also provided a room to consider a case-
by-case recommendation from the treating physician, where deemed appropriate. However, it should
be noted that 93.4% of patients who were treated for IDDVT and 92.2% of patients who were treated
for proximal VTE, received treatment according to the standard care path. Second, since this is not a
randomized population, our study provides room for the traditional confounders of selection bias.
Third, despite a long-term follow up, this study does not stratify clinical and safety outcomes as
outcomes during the on-treatment period vs. outcomes after the treatment period. We believe such
stratification could have led to further understanding of the rate of VTE recurrence and rate of
bleeding during on-treatment and off-treatment periods. However, since the majority of patients had
ongoing active disease, most stayed on anticoagulation through follow up period. Fourth, the results
in this study were not adjusted for the differences in systemic anti-neoplastic therapies. And finally,
the small size of the population in both the proximal and isolated distal cohorts could further take the
power away from this study and the low number of patients with asymptomatic index DVT precludes

any firm conclusion in this subgroup.

A strength of this study lies in its uniform treatment approach to both the IDDVT and
proximal VTE events in patients with active cancer and in its long-term follow-up. This study adds to
the limited literature of describing long term clinical outcomes of cancer associated isolated distal
deep vein thrombosis. This study also adds data to the growing body of literature of using DOACs to

treat cancer associated thrombosis.

In conclusion, patients with cancer-associated IDDVT have a risk of VTE recurrence similar
to those who have had a proximal event. Overall survival appears similar between cancer patients
with proximal VTE and IDDVT. The high incidence of VTE recurrence in patients with IDDVT and
active cancer suggests a role of therapeutic anticoagulation in such patient population. This study
further supports that treatment of cancer-associated IDDVT should mirror the treatment of cancer-

associated proximal VTE.
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Table 1: Overall Patient Characteristics

n

Patient age, median [range]

Patient gender, n (%)

Stage, n (%)

Primary site of cancer, n (%)

Presenting symptom, n (%)

Prior VTE, n (%)

Bleeding event 6 months after initial diagnosis, n (%)

Bleed type, n (%)

Description

Female

Male

Stage 0-3

Stage 4

Other

Gl

Blood, BM and LNs
Brain

Breast

Bronchus & Lung
GU
ASYMPTOMATIC
SYMPTOMATIC
No

Yes

No

Yes

Major

Minor
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Overall
302

65.00 [27.00, 92.00]
134 (44.4)
168 (55.6)
67 (29.5)
160 (70.5)
23(7.6)
59 (19.5)
73 (24.2)
41 (13.6)
20 (6.6)
36 (11.9)
50 (16.6)
30(9.9)
272 (90.1)
253 (83.8)
49 (16.2)
247 (81.8)
55 (18.2)
14 (25.5)
41 (74.5)

IDDVT
124
66.00 [27.00, 91.00]
65 (52.4)
59 (47.6)
39 (40.6)
57 (59.4)
10 (8.1)
22 (17.7)
26 (21.0)
15 (12.1)
10 (8.1)
18 (14.5)
23 (18.5)
6 (4.8)
118 (95.2)
110 (88.7)
14 (11.3)
103 (83.1)
21(16.9)
5 (23.8)
16 (76.2)

Proximal VTE
178

63.50 [27.00, 92.00]
69 (38.8)
109 (61.2)
28 (21.4)
103 (78.6)
13 (7.3)
37 (20.8)
47 (26.4)
26 (14.6)
10 (5.6)
18 (10.1)
27 (15.2)
24 (13.5)
154 (86.5)
143 (80.3)
35(19.7)
144 (80.9)
34 (19.1)
9 (26.5)
25 (73.5)

p value

0.138
0.026

0.003

0.678

0.023

0.075

0.743

1.000



Bleeding event 12 months after initial diagnosis, n (%)

Bleed type, n (%)

Bleeding event 24 months after initial diagnosis, n (%)

Bleed type, n (%)

Hospitalization, n (%)
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No
Yes
Major
Minor
No
Yes
Major
Minor

No

121(93.1)
9 (6.9)
3(33.3)

6 (66.7)
62 (87.3)
9(12.7)
2(22.2)
7(77.8)
178 (58.9)

40 (93.0)
3(7.0)

2 (66.7)
1(33.3)
18 (90.0)
2 (10.0)
1(50.0)
1(50.0)
74 (59.7)

81(93.1)
6 (6.9)
1(16.7)
5(83.3)
44 (86.3)
7 (13.7)
1(14.3)

6 (85.7)
104 (58.4)

1.000

0.453

0.978

0.915

0.922



Table 2: Matched Cohort Patient Characteristics

n

Patient age median [range]

Patient gender, n (%)

Stage, n (%)

Primary site of cancer, n (%)

Presenting symptom, n (%)

Prior VTE, n (%)

Bleeding event 6 months after initial diagnosis, n (%)

Bleed type, n (%)

Description

Female
Male
Stage 0-3
Stage 4
Other

Gl

Blood, BM and LNs

Brain

Breast

Bronchus & Lung
GU
ASYMPTOMATIC
SYMPTOMATIC
No

Yes

No

Yes

Major

Minor
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Overall
192

66.00 [28.00, 92.00]
89 (46.4)
103 (53.6)
66 (34.4)
126 (65.6)
17 (8.9)
48 (25.0)
22 (11.5)
9(4.7)

18 (9.4)
34 (17.7)
44 (22.9)
13 (6.8)
179 (93.2)
174 (90.6)
18 (9.4)
160 (83.3)
32 (16.7)
11 (34.4)
21 (65.6)

IDDVT
9%

67.00 [28.00, 91.00]
50 (52.1)
46 (47.9)
39 (40.6)
57 (59.4)
10 (10.4)
22 (22.9)
9 (9.4)
4(4.2)
10 (10.4)
18 (18.8)
23 (24.0)
5 (5.2)
91 (94.8)
88 (91.7)
8 (8.3)
81 (84.4)
15 (15.6)
4(26.7)
11 (73.3)

Proximal VTE

96

64.50 [31.00, 92.00]
39 (40.6
57 (59.4
27 (28.1
69 (71.9
7(7.3)

)
)
)
)

26 (27.1)
13 (13.5)
5(5.2)

8 (8.3)

16 (16.7)
21(21.9)
8(8.3)

88 (91.7)
86 (89.6)
10 (10.4)
79 (82.3)
17 (17.7)
7 (41.2)
10 (58.8)

p value

0.535
0.148

0.095

0.907

0.566

0.804

0.846

0.625



Bleeding event 12 months after initial diagnosis, n (%) No
Yes

Bleed type, n (%) Major
Minor

Bleeding event 24 months after initial diagnosis, n (%) No

Yes
Bleed type, n (%) Minor

No
Hospitalization, n (%) Yes
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68 (93.2)
5 (6.8)

2 (40.0)
3(60.0)
36 (92.3)
3(7.7)

3 (100.0)
104 (54.2)
88 (45.8)

29 (93.5)
2 (6.5)
2 (100.0)
0(0.0)
13 (92.9)
1(7.1)
1(100.0)
55 (57.3)
41 (42.7)

39(92.9)
3(7.1)
0(0.0)
3(100.0)
23(92.0)
2 (8.0)
2 (100.0)
49 (51.0)
47 (49.0)

1.000

0.192

1.000

NA

0.469



Table 3: Multivariable competing risk analysis for VTE recurrence
(unmatched patients)

Variable

Age

IDDVT vs PROXIMAL

Gender (Female vs Male)

Stage (1-3 vs 4)

Asymptomatic vs symptomatic

Prior VTE (NO vs Yes)
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HR (95% Cl)

0.97(0.94,1.01)
0.95(0.42,2.11)
1.50 (0.63,3.56)
1.41(0.57,3.51)
1.67 (0.38,7.41)
1.33(0.51,3.45)

p value
0.12
0.89
0.36
0.46
0.50
0.56



Table 4: Multivariable Overall Survival (unmatched patients)

Variable

IDDVT vs PROXIMAL

Age

Stage (1-3 vs 4)

Primary Site (Other vs Gl)

Primary Site (Other vs Blood, BM and LNs)
Primary Site (Other vs Brain )

Primary Site (Other vs Breast)

Primary Site (Other vs Bronchus & Lung)
Primary Site (Other vs GU)

Gender (Female vs Male)
Asymptomatic vs symptomatic

Prior VTE (NO vs Yes)

HR (95%Cl)

1.31(0.85,2.03)
1.02 (1.00,1.04)
2.47(1.40,4.34)
1.67(0.79,3.55)
0.21(0.05,0.77)
1.03(0.34,3.13)
0.62(0.18,2.15)
2.33(1.07,5.08)
0.76 (0.34,1.72)
1.25(0.81,1.92)
2.82(1.27,6.26)
1.04(0.61,1.80)
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p value
0.22
0.064
0.002
0.18
0.019
0.96
0.45
0.033
0.51
0.32
0.011
0.87



Table 5: Clinical Characteristics of Recurrent VTE Events

Initial VTE Event: Proximal | Prior VTE Site of Recurrence Symptomatic Time to On anticoagulation
(Yes/No) Recurrence Recurrence/Propagation at Time of
(Yes/No) (days) Recurrent Event
(Yes/No)
Patient 1 No Proximal PE Yes
8 Yes
Patient 2 No Internal Yes
jugular/subclavian 547 No
Patient 3 No Proximal DVT Yes
409 No
Patient 4 No Distal calf Yes
propagation 6 Yes
Patient 5 Yes Proximal DVT No
' X 70 No**
Patient 6 No Proximal PE Yes
8 yes
Patient 7 No PE (segmental) Yes
4 Yes
Patient 8 No Proximal DVT Data not available
335 Yes

Initial VTE Event: Distal Prior VTE Site of Recurrence Symptomatic Time to On anticoagulation
(Yes/No) Recurrence Recurrence/Propagation at Time of
(Yes/No) (days) Recurrent Event
(Yes/No)
Patient 1 No Subsegmental PE Yes 17 Yes
Patient 2 No Propagation of calf No
DVT 14 Yes*

Patient 3 No Distal calf No

85 No
Patient 4 No Segmental PE No 29 Yes
Patient 5 No Subsegmental PE Yes

1 Yes***




Patient 6 No Distal calf Yes

37 No**
Patient 7 No Segmental PE No

84 No
Patient 8 No Distal calf Yes

55 Yes
Patient 9 No Propagation No

7 Yes*
Patient 10 No Proximal DVT Yes

56 Yes*

* Enoxaparin 40mg daily due bleeding risk
**was not on anticoagulation due to recent bleeding
***15mg of rivaroxaban daily due to bleeding risk




Figure 1 Cumulative Incidences
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Figure 2 Overall Survival
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