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nosed VTE from 415 sites in 28 countries.

Results: Patients with transient provoking factors were younger (53.0 years) and more
frequently women (61.2%) than patients with unprovoked VTE (60.3 years; 43.0%
women) or active cancer (63.6 years; 51.7% women). After 6 months, 59.1% of pa-

tients with transient provoking factors remained on anticoagulation, compared to
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71.3% with unprovoked VTE and 47.3% with active cancer. At 12 months, this de-
creased to 36.7%, 51.5%, and 25.4%, respectively. The risk of mortality (hazard ratio
[HR], 1.21; 95% confidence interval [Cl], 0.90-1.62), recurrent VTE (HR, 0.84; 95% Cl,
0.62-1.14), and major bleeding (HR, 1.26; 95% Cl, 0.86-1.85) was comparable in pa-
tients with transient provoking factors and unprovoked VTE. Patients with minor and
major transient provoking factors had a similar risk of recurrent VTE (HR, 0.99; 95%
Cl, 0.59-1.66), but those with major transient risk factors had a lower risk of death

Conclusion: At 1 year, nearly 40% of patients with transient provoking factors and
slightly over half of patients with unprovoked VTE were on anticoagulant treatment.

Event rates were comparable between the two groups. Risk of death was higher in

AGENO €T AL.
(HR, 0.61; 95% Cl, 0.38-0.98).
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Essentials

patients with minor transient factors than in those with major transient factors.

anticoagulants, deep vein thrombosis, pulmonary embolism, risk factors, venous

o GARFIELD-VTE records presenting risk factors and treatment patterns for patients with VTE worldwide.

e Presenting persistent risk factors, transient risk factors, and unprovoked VTE are heterogeneous.

e Long-term outcomes are influenced by the presence and type of presenting risk factors.

e Presenting risk factors impact the pattern of anticoagulation administered to patients with VTE.

1 | INTRODUCTION

Venous thromboembolism (VTE) has a long-term risk of recurrence,
partially dependent on the presence of specific types of risk factors at
the time of the initial VTE event.!® Certain transient provoking risk fac-
tors such as major surgery or major trauma typically have a low risk of
recurrence (<3% per year) after cessation of anticoagulation.** Patients
hospitalized with acute medical illness such as heart failure or pneu-
monia have an intermediate risk of recurrence (3%-8% per year), as do
patients with no identifiable risk factor (unprovoked), after completing
time-limited anticoagulation®. Patients with active cancer, a persistent
provoking factor, have the highest risk of recurrent VTE after termina-
tion of anticoagulation.? Therefore, the presence or absence of risk fac-
tors influence both the treatment duration and the prognosis."*7
Current guidelines recommend anticoagulation treatment for
3 months after VTE caused by transient risk factors, and longer if
caused by persistent risk factors.2 However, evidence suggests that
clinicians often treat VTE for >3 months.8 ™! This may reflect the fact
that the duration of anticoagulation therapy is influenced by other
factors, such as the site of VTE, congestive heart failure, and age.®
Further study is warranted to determine whether the risk of recur-
rence outweighs the risk of bleeding in the presence or absence
of provoking specific risk factors.!?*® The Global Anticoagulant
Registry in the FIELD-Venous Thromboembolic Events (GARFIELD-
VTE) is an ongoing, prospective, noninterventional registry designed
to observe initial and extended therapeutic strategies and clinical

outcomes for 3 years in patients with VTE worldwide, treated ac-
cording to local standard practices. This article aims to compare clin-
ical characteristics, anticoagulant treatment patterns, and 12-month
outcomes among patients with transient provoking risk factors, per-

sistent provoking risk factors, and unprovoked VTE.

2 | METHODS
2.1 | Study design and participants

The design of the GARFIELD-VTE registry has been described previ-
ously.X* GARFIELD-VTE (ClinicalTrials.gov identifier: NCT02155491)
has enrolled 10 684 patients with objectively diagnosed VTE from
415 sites in 28 countries.

Men and women aged = 18 years with an objectively confirmed
diagnosis of VTE within 30 days of entry into the registry were eligi-
ble for inclusion. Patients with recurrent VTE must have completed
treatment for the previous event. The study excluded patients with
superficial vein thrombosis, those participating in an interventional
study that dictated treatments, or those for whom long-term follow
up was not possible. No specific treatments, tests, or procedures are
mandated by the study protocol. Decisions to initiate, continue, or
change treatment were solely at the discretion of the treating physi-
cians and their patients. Thus, assignment of anticoagulation type at
baseline was managed by the physician.
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2.2 | Selection of study sites Pharmaco-epidemiological Practice and adheres to all applicable

The national coordinating investigator identified the care settings
they believed most accurately represented the management of pa-
tients with VTE in their country. The contract research organiza-
tion provided a list of sites that reflected these care settings before
contacting a random sample of sites for each care setting from the
list. Sites that agreed to participate were recruited after a qualifica-
tion telephone call, and all investigators completed an educational
program providing guidance on patient screening, enrollment, and
follow-up in the registry.

2.3 | Data collection

Data are captured using an electronic case report form (eCRF) de-
signed by eClinicalHealth Services (Stirling, UK) and submitted elec-
tronically via a secure website to the registry coordinating center at
the Thrombosis Research Institute, which was responsible for check-
ing the completeness and accuracy of data collected from medical
records. The GARFIELD-VTE protocol mandates (i) centralized audit-
ing of 10% of all eCRFs by comparison with source documentation,
(i) provision of electronic audit trails for all data modifications, and
(iii) subjecting critical variables to additional audit. This study reports
prospectively collected data from patients enrolled from May 12,
2014, to January 4, 2017. The data were extracted from the study
database on December 8, 2018.

2.4 | Clinical outcomes

The primary clinical outcomes were all-cause mortality, recurrent
VTE, and major bleeding. Major bleeding was defined as clinically
overt bleeding associated with a critical site (eg, intracranial, in-
traspinal, intraocular), decrease in hemoglobin of > 2 g/dL, trans-
fusion of > 2 units of packed red blood cells, or a fatal outcome.
Nonmajor bleeding was defined as any overt bleeding not meeting
the criteria for major bleeding. The rates of hospitalization, bleed-
ing, cancer, stroke/transient ischemic attack, and myocardial infarc-
tion (MI) were also recorded. Cancer events that were diagnosed
>30 days after VTE diagnosis date were considered as cancer end
points. Patients with cancer < 30 days from the VTE diagnosis date
were considered to have either active cancer or a history of cancer.
For all other outcomes, events that occurred from the day of diagno-
sis onward were considered outcomes. Only the first occurrence of

each event type was considered.

2.5 | Ethics statement

The registry is conducted in accordance with the Declaration
of Helsinki and guidelines from the International Conference
Good Clinical and Good

on Harmonisation on Practice

national laws and regulations. An independent ethics committee
for each participating country and the hospital-based institutional
review board approved the design of the registry. All patients pro-
vided written informed consent to participate. Confidentiality and
anonymity of patients recruited into this registry are maintained.

2.6 | Definitions

Categorization of patients with persistent provoking factors, tran-
sient provoking factors (major and minor), or unprovoked VTE was
based on the guidance document published by the Scientific and
Standardization Committees on Control of Anticoagulation and on
Predictive Variables of the International Society of Thrombosis and
Haemostasis.’® Active cancer was considered a persistent provok-
ing risk factor. Major transient provoking factors included surgery or
trauma up to 3 months before enrollment. Minor transient provoking
factors included hospitalization, pregnancy, hormone replacement
therapy, oral contraception, and acute medical illness up to 3 months

before enrollment.

2.7 | Statistical analysis

Continuous variables are summarized as mean and standard devia-
tion (SD), and categorical variables are presented as frequency and
percentage. Event rates and the associated 95% confidence interval
(Cl) were estimated using Poisson regression and are expressed per
100 person-years.

Time-to-event analyses of outcomes were performed using
Cox proportional hazard models. The as-treated population was
used for the analyses; thus, patients were assessed according to
their ongoing treatment regimens and analysis was restricted to
patients with VTE who were receiving anticoagulation. Patients
were analyzed according to anticoagulation type: parenteral ther-
apy only, vitamin K antagonists (VKAs; with or without parenteral
therapy), and direct oral anticoagulants (DOACs; with or without
parenteral therapy). Day 1 of treatment was defined as the first
day of anticoagulation stabilization, having continued without in-
terruption before day 30. Constant exposure to treatment was as-
sumed from day 1 until treatment completion or discontinuation.
Eligible patients could not switch anticoagulation type. Follow-up
data was right censored when treatment was completed or discon-
tinued. Temporary discontinuation of anticoagulation for <7 days
was ignored. During the 30 days from VTE diagnosis, as patients
can exhibit irregular treatment patterns due to this transition pe-
riod, the temporary discontinuation rule did not apply during this
phase. Discontinuation of anticoagulation for >7 days was consid-
ered permanent discontinuation. Intention-to-treat analysis was
also carried out for the GARFIELD-VTE registry, whereby patients
were assessed according to their initial treatment assigned at
baseline (see Appendix S1).
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Hazard ratios (HRs) were adjusted to account for the following
variables: age, sex, ethnicity, body mass index (BMI), type of VTE,
recent bleeding or anemia, chronic heart failure, chronic immobiliza-
tion, family history of VTE, history of cancer, known thrombophilia,
prior episode of VTE, chronic kidney disease stage, and treatment at
baseline. Missing values were imputed using multivariate imputation
by the chained equations method.!® Forests plots are used to pres-
ent adjusted HRs and their 95% Cls. Model assumptions were tested
to evaluate the adequacy of observed data. Cumulative incidence
plots were estimated to account for the competing risk of mortality
on recurrent VTE episodes and major bleeding events. All statisti-
cal analyses were performed using R statistical software!” and SAS
software version 9.4 (SAS Institute, Cary, NC, USA). The threshold

for assessing statistical significance for two-sided tests was P = 0.05.

3 | RESULTS

3.1 | Baseline characteristics

Of the total 10 868 patients enrolled, 10 207 (93.9%) were eligible
for this analysis. A total of 1026 (10.1%) had a persistent provok-
ing risk factor, 3134 (30.7%) had a transient provoking risk factor,
and 6047 (59.2%) had unprovoked VTE (Figure 1). Baseline charac-

teristics are provided in Table 1. Distribution of patient recruitment

Assessed for eligibility
(n=11,840)

-
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according to region, country, care setting, and treatment funding
source is detailed in Appendix S1: Table S1.

Patients with transient provoking factors were younger than
patients with active cancer or unprovoked VTE (53.0 + 18.1 years,
63.6 + 13.4 years, and 60.3 + 16.1 years, respectively) and more fre-
quently women (61.2%, 51.7%, and 43.0%, respectively). Patients
with active cancer were more likely to be underweight with low
BMI, than those with transient provoked or unprovoked VTE (6.2%
vs 2.1% and 1.6%, respectively) and less likely to be obese (22.9%
vs 32.6% and 34.5%, respectively). Patients with transient provok-
ing factors or unprovoked VTE were equally likely to be treated by
a specialist in vascular medicine (47.8% and 44.8%, respectively) or
internal medicine (41.1% and 43.0%, respectively), whereas patients
with cancer were more frequently seen by a specialist in internal
medicine (55.2%). Patients with cancer more frequently had low he-
moglobin levels (71.6%) and thrombocytopenia (18.0%) compared
with patients with transient provoking factors or unprovoked VTE
(Table 1).

3.2 | Siteof VTE

In each patient group, the majority of VTE events were deep vein
thrombosis (DVT) alone, with the highest percentage of DVT

events in patients with transient provoking factors (64.8%). Of

Excluded (n = 972)

) » Declined to participate

« Not meeting protocol-defined

A 4

Enrolled (n = 10,868)

=

inclusion/exclusion criteria
¢ Deceased before consent
* Physician decision

v

Excluded (n = 184)

v

" o Lackof objectively confirmed VTE

Patients eligible for analysis (n = 10,684)

1 diagnosis

J

» Excluded (n = 477)

v

» Did not receive any AC treatment

‘ Patients treated with PAR, VKA or DOAC (n = 10,207)

» Received other AC therapy
o Missing treatment tinformation

1 1

1

Unprovoked (n = 6,047) ‘ ‘ factors (n = 3,134)

1S

Transient provoking risk ' ‘

Persistent provoking risk 1
factors (n = 1,026)

b

risk factors
(n=1,412)

Minor transient provoking

/N

Major transient provoking
risk factors
(n=1,722)

FIGURE 1 Study population flowchart. AC, anticoagulant; DOAC, direct oral anticoagulant; PAR, parenteral; VKA, vitamin K antagonist
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TABLE 1 Baseline characteristics

Persistent provoking risk factor Transient provoking risk factor Unprovoked

(N = 1026) (N =3134) (N = 6047)
Female, n (%) 530(51.7) 1918 (61.2) 2598 (43.0)
Age, y, mean (SD) 63.6 (13.4) 53.0(18.1) 60.3(16.1)
Age groups, v, n (%)
<50 153 (14.9) 1458 (46.5) 1571 (26.0)
50-64 360 (35.1) 762 (24.3) 1895 (31.3)
65-74 315(30.7) 480 (15.3) 1372 (22.7)
75-84 165 (16.1) 335(20.7) 962 (15.9)
285 33(3.2) 99 (3.2) 247 (4.1)
Body mass index, kg/m?, mean (SD) 26.6 (6.4) 28.2 (6.6) 28.9 (6.5)
Body mass index group, kg/m?, n (%)
Underweight (<18.5) 58(6.2) 59 (2.1) 84 (1.6)
Normal (18.5-24.9) 364 (38.9) 945 (33.0) 1455 (26.9)
Overweight (25-29.9) 300 (32.1) 928 (32.4) 2005 (37.1)
Obese (230) 214 (22.9) 935 (32.6) 1866 (34.5)
Missing 90 267 637
Responsible physician, n (%)
Vascular medicine 376 (36.6) 1497 (47.8) 2707 (44.8)
General practitioner 34 (3.3) 119 (3.8) 214 (3.5)
Internal medicine (hematology and intensive 566 (55.2) 1288 (41.1) 2596 (43.0)

care)

Emergency medicine 28(2.7) 71(2.3) 166 (2.7)
Cardiology 22 (2.1) 159 (5.1) 359 (5.9)
Missing 0 0 5
Current/previous smoker, n (%) 387 (39.1) 1034 (34.0) 2393 (41.3)
Missing 36 96 246
Chronic kidney disease stage (eGFR), n (%)
| - Normal (x90) 356 (37.8) 1067 (40.6) 1450 (28.7)
Il - Mild (60-89) 354 (37.6) 1067 (40.6) 2388 (47.2)
Il - Moderate (30-59) 191 (20.3) 366 (13.9) 1017 (20.1)
IV - Severe (15-29) 26 (2.8) 48 (1.8) 99 (2.0)
V - Failure (<15) 14 (1.5) 90 (3.4) 103 (2.0)
Missing 85 507 990
Hemoglobin categories, n (%)
Low 659 (71.6) 1266 (47.6) 1568 (30.8)
Medium 253(27.5) 1367 (51.4) 3409 (66.9)
High 8(0.9) 28(1.1) 117 (2.3)
Missing 106 473 953
Platelet count, n (%)
Low 171 (18.0) 211 (7.8) 553 (10.8)
Normal 716 (75.2) 2323 (86.2) 4430 (86.4)
High 65 (6.8) 161 (6.0) 145 (2.8)
Missing 74 439 919

Note: Hemoglobin was categorized as low (<13.5 g/dL for men, <12 g/dL for women), normal (13.5-17.5 g/dL for men, 12-15.5 g/dL for women), or
high (>17.5 g/dL for men, >15.5 g/dL for women). High and low platelet counts were defined as > 450 x 10°/L and < 150 x 10%/L, respectively. Data

available for all patients unless stated.

Abbreviations: eGFR, estimated glomerular filtration rate; SD, standard deviation.
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these DVT events, the majority were in the lower limb (73.6%), with
a minority occurring in the upper limb (4.2%) or vena cava (0.9%).
Bilateral DVT occurred more frequently in patients with can-
cer (10.8%) than in those with transient provoking factors (6.3%)
or no provoking factors (5.7%). Lower limb distal DVT was more
frequent in patients with transient provoking factors (39.7%) and
unprovoked VTE (33.2%) than those with active cancer (28.8%).
Conversely, patients with active cancer were more likely to pre-
sent with lower limb proximal DVT (44.9%) than patients with tran-
sient provoking factors or unprovoked proximal DVT (33.7% and
37.6%, respectively). Patients with both distal and proximal DVT
were comparable among groups. Pulmonary embolism (PE) within
the pulmonary arterial branch was closely distributed between the
main, lobar, and segmental branches in patients with active cancer
(28.1%, 29.1%, and 35.2%, respectively), transient provoked VTE
(28.5, 28.4, and 31.4%, respectively), and unprovoked VTE (30.4,
30.0, and 30.8%, respectively). Subsegmental pulmonary arterial

TABLE 2 Site of VTE
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PE was less common in all three groups (7.6%, 11.7%, and 8.8%)
(Table 2).

3.3 | Treatment
At day 1 of treatment, patients with active cancer were more likely
to receive parenteral therapy (60.0%) and less likely to receive VKAs
(13.5%) or DOACs (26.4%) compared with patients with transient
(16.1%, 32.4%, and 51.5%, respectively) or unprovoked VTE (11.4%,
33.8%, and 54.9%, respectively) (Figure 2). The choice of treatment
was comparable between patients with transient provoking factors
and with unprovoked VTE; in both groups, a similar proportion re-
ceived DOACs or VKAs.

After 3 months, 79.7% of patients with transient provoking risk
factors remained on anticoagulant therapy, compared with 86.3%
of those with unprovoked VTE and 66.7% of patients with active

Persistent provoking risk Transient provoking risk Unprovoked

factor (N = 1,026) factor (N = 3,134) (N = 6,047)
Site of VTE, n (%)
DVT only 618 (60.2) 2032 (64.8) 3599 (59.5)
PE only 278(27.1) 666 (21.3) 1461 (24.2)
PE and DVT 130(12.7) 436 (13.9) 987 (16.3)
Site of DVT, n (%)
Upper limb 67 (6.5) 132 (4.2) 210 (3.5)
Lower limb 643 (62.7) 2307 (73.6) 4295 (71.0)
Caval vein 24 (2.3) 18 (0.6) 51 (0.8)

(inferior)
Caval vein 14 (1.4) 8(0.3) 25(0.4)
(superior)

No DVT 278 (27.1) 669 (21.3) 1466 (24.2)
Unilateral or bilateral DVT, n (%)
Left 394 (52.7) 1345 (54.6) 2432 (53.1)
Right 273 (36.5) 964 (39.1) 1885 (41.2)
Both 81(10.8) 155 (6.3) 261(5.7)
Missing 278 670 1,469
Type of lower limb DVT, n (%)
Distal 184 (28.8) 905 (39.7) 1409 (33.2)
Proximal 287 (44.9) 769 (33.7) 1595 (37.6)
Both 168 (26.3) 608 (26.6) 1243 (29.3)
Missing 387 852 1,800
Pulmonary arterial branch involved, n (%)
Main 114 (28.1) 312(28.5) 739 (30.4)
Lobar 118 (29.1) 311 (28.4) 728 (30.0)
Segmental 143 (35.2) 343 (31.4) 748 (30.8)
Subsegmental 31(7.6) 128 (11.7) 214 (8.8)
Missing 620 2040 3618

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

thromboembolism.
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FIGURE 2 Anticoagulation treatment patterns for (A) persistent provoked VTE (B) transient provoked VTE, and (C) unprovoked VTE over
time. AC, anticoagulant; DOAC, direct oral anticoagulant; LTFU, lost to follow-up; PAR, parenteral therapy, VKA, vitamin K antagonist
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cancer. At 6 months, this decreased to 59.1% and 71.3% for pa-
tients with transient provoking risk factors and unprovoked VTE,
respectively, with approximately half of these patients receiving
DOACs. Patients with active cancer remained on anticoagulant
therapy in 47.3% of cases with 27.5% receiving parenteral ther-
apy alone. After 12 months of follow-up, patients with unpro-
voked VTE were more likely to remain on anticoagulation (51.5%)
compared with patients with transient (36.7%) or active cancer
(25.4%) (Figure 2). Patients with active cancer were more likely to
remain on parenteral therapy (13.5%) than VKAs (3.4%) or DOACs
(33.7%). Patients with transient and unprovoked VTE were more
likely to remain on DOACs (18.3% and 30.1%). Parenteral therapy
and VKA usage was comparable between transient provoked and
unprovoked VTE during the 12 months of follow-up (parenteral,
4.0% and 3.3%; VKA, 14.4% and 18.1%). Similar trends were ob-
served among the three patient groups when analyzed by inten-
tion to treat (Appendix S1: Figure S1).

3.4 | Clinical outcomes

During 12 months of follow-up, the rate of all-cause mortality, re-
current VTE, and major bleeding was comparable between patients
with transient provoking factors and unprovoked VTE (4.4 vs 2.9
per 100 person-years, 3.7 vs 3.4 per 100 person-years, and 2.5 vs
1.7 per 100 person-years, respectively). The rate of all primary out-
comes was higher in patients with active cancer. Stroke/transient
ischemic attack was more frequent in patients with cancer (2.1 per
100 person-years) than in patients with transient provoking factors
or unprovoked VTE (0.6 and 0.4 per 100 person-years). The rate of
Ml was comparable among all groups (0.5-1.0 per 100 person-years)
(Table 3). The cumulative incidences of primary outcomes are shown
in Figure 3.

After adjustment, the incidence of all primary outcomes was
comparable between patients with transient provoking factors and
unprovoked VTE (all-cause mortality: HR, 1.21; 95% Cl, 0.90-1.62;
recurrent VTE: HR, 0.84; 95% CI, 0.62-1.14; major bleeding: HR,

TABLE 3 Unadjusted 12-month event rates

Persistent provoking risk factor

(N =1,072)
Events n Rate (95% Cl)
All-cause mortality 251 48.6 (42.9-55.0)
Recurrent VTE 37 7.3 (5.3-10.1)
Major bleed 55 10.9 (8.3-14.1)
Any bleed 128 26.5(22.3-31.5)
New cancer 39 7.7 (5.7-10.6)
Stroke/TIA 11 2.1(1.2-3.9)
Myocardial infarction 5 1.0(0.4-2.3)
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1.26; 95% Cl, 0.86-1.85, respectively) (Figure 4). Patients with active
cancer had an increased incidence of all-cause mortality (HR, 5.79;
95% Cl, 4.21-7.96) and major bleeding (HR, 3.24; 95% Cl, 1.98-5.32)
compared with patients with unprovoked VTE (Figure 4). The risk of
recurrent VTE was comparable (HR, 1.48; 95% Cl, 0.90-2.43). Using
intention-to-treat analysis, the risk of recurrent VTE was slightly
higher in patients with active cancer compared with those with un-
provoked VTE (Appendix S1: Results). All other results and trends
were mirrored by intention-to-treat analysis of this population. Full

analysis is available upon request.

3.5 | Transient provoking risk factors

Of the 3143 patients with transient provoking risk factors, 1722
(54.8%) were considered to have major risk factors, and 1412
(44.9%) were considered to have minor risk factors. Patients with
minor transient provoking risk factors were more often women
compared with patients with major transient provoking factors
(73.8% vs 50.9%). The mean age and BMI were comparable between
groups (50.3 + 19.1 years vs 55.2 + 16.8 years, 28.2 + 7.3 kg/m? vs
28.2+59 kg/m2, respectively). A full comparison of baseline char-
acteristics for patients with major and minor transient risk factors is
presented in Appendix S1: Table S2. The distribution of site of DVT
and predisposing risk factors are shown in Table 4.

At day 1 of treatment, patients with major transient provoking
factors were more likely to receive a DOAC compared with patients
with minor transient provoking factors (Figure 5). Patients with
major transient provoking factors were more likely to discontinue
anticoagulation over time. Major transient provoking factors were
associated with a greater reduction in DOAC usage at 3 months,
compared to minor transient factors. Conversely, patients with
minor transient factors were more likely to cease DOAC usage at
6 months. Discontinuation of VKAs and parenteral therapy was
comparable between groups. A slightly higher proportion of patients
with minor transient provoking factors remained on anticoagulation
therapy at 12 months.

Transient provoking risk factor Unprovoked

(N =3,268) (N =6,302)

n Rate (95% Cl) n Rate (95% CI)
84 4.4 (3.6-5.5) 123 2.9 (2.4-3.4)
70 3.7 (3.0-4.7) 144 3.4(2.9-4.0)
48 2.5(1.9-3.4) 74 1.7 (1.4-2.2)

246 13.6 (12.0-15.4) 422 10.2 (9.3-11.2)
24 1.26 (0.9-1.9) 87 2.0(1.7-2.5)
12 0.6 (0.4-1.1) 17 0.4 (0.3-0.6)

9 0.5(0.3-0.9) 22 0.5(0.3-0.8)

Note: Event rates are shown per 100 person-years (95% Cl). New cancer was defined as cancer diagnosed > 30 days after VTE diagnosis.

Abbreviations: Cl, confidence interval; TIA, transient ischemic attack; VTE, venous thromboembolism.
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FIGURE 3 Cumulative incidence
curves for primary outcomes over 12
months of follow-up in patients with
persistent or transient provoking risk
factors or unprovoked VTE. (A) All-cause
mortality; (B) recurrent VTE; (C) major
bleeding. Data are shown as percentage of
patients with event and 95% confidence
intervals. VTE, venous thromboembolism
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FIGURE 4 Adjusted hazard ratios for mortality with 95% confidence intervals for 12-month outcomes after VTE diagnosis between
patients with persistent provoked VTE vs unprovoked VTE (reference group) and transient provoked VTE vs unprovoked VTE (reference
group). Hazard ratios were adjusted for age, gender, ethnicity, body mass index, type of VTE, recent bleeding or anaemia, chronic heart
failure, chronic immobilization, family history of VTE, history of cancer, known thrombophilia, prior episode of VTE, chronic kidney disease
stage, and treatment at baseline. VTE, venous thromboembolism

TABLE 4 Characteristics of patients

with major or minor transient provoking

factors

Major transient provoking risk
factor (N = 1722)

Female, n (%) 876 (50.9)
Age, y, mean (SD) 55.2(16.8)
Body mass index, kg/mz, 28.2(5.9)
mean (SD)
Missing 152
Site of VTE, n (%)
DVT only 1,166 (67.7)
PE only 325(18.9)
DVT and PE 231(13.4)
Site of DVT, n (%)
Upper limb 69 (4.9)
Lower limb 1315 (94.3)
Caval vein 10(0.7)
Missing 328
Predisposing risk factors, n (%)
Chronic heart failure 33(1.9)
Chronic immobilization 177 (10.3)
Known thrombophilia 38(2.2)
Family history of VTE 102 (5.9)
Prior episode of VTE 182 (10.6)
Renal insufficiency 50(2.9)

Minor transient provoking
risk factor (N = 1412)

1042 (73.8)
50.3 (19.1)
28.2(7.3)

115

866 (61.3)
341(24.2)
205 (14.5)

63(5.9)
992 (92.6)
16 (1.1)
341

89 (6.3)
135 (9.6)
41(2.9)
104 (7.4)
144 (10.2)
83(5.9)

Abbreviations: DVT, deep vein thrombosis; SD, standard deviation; VTE, venous thromboembolism.
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(A) Major transient provoking factors
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(B) Minor transient provoking factors
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FIGURE 5 Anticoagulant treatment patterns over 12 months of follow-up in patients with major or minor transient provoking risk factors.
DOAC, direct oral anticoagulant; LTFU, lost to follow-up; PAR, parenteral therapy; VKA, vitamin K antagonist
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FIGURE 6 Cumulative incidence
curves for primary outcomes in patients
with major or minor transient provoking
risk factors. (A) All-cause mortality; (B)
recurrent VTE; (C) major bleeding. Data
are shown as percentage of patients with
event. VTE, venous thromboembolism
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The rate of all-cause mortality was significantly higher in pa-
tients with minor transient risk factors than in patients with major
transient risk factors (6.1 vs 2.8 per 100 person-years, respec-
tively). This was predominately due to patients with acute med-
ical illness and/or hospitalization (14.21 per 100 person-years) as
opposed to patients with estrogen or pregnancy-related minor
transient risk factors (2.47 per 100 person-years). The rates of re-
current VTE (4.1 vs 4.3 per 100 person-years) and major bleeding
(3.2 vs 1.9 per 100 person-years) were comparable (Appendix S1:
Table S3).

After adjustment, patients with major transient provoking risk
factors had a decreased incidence of all-cause mortality compared
with patients with minor transient risk factors (HR, 0.61; 95% ClI,
0.38-0.98). The incidences of both recurrent VTE (HR, 0.99; 95%
Cl, 0.59-1.66) and major bleeding (HR, 0.79; 95% ClI, 0.43-1.45)
were comparable. There was no difference in the incidence of
other outcomes between patients with major or minor transient
provoking factors (Appendix S1: Table S4). Figure 6 shows the
cumulative incidence of primary outcomes in patients with major
or minor transient provoking factors. These results and trends
were mirrored in the intention-to-treat analysis of this population
(Appendix S1: Results)

4 | DISCUSSION

In this global VTE registry, both anticoagulation patterns and 12-
month outcomes were comparable between patients with tran-
sient provoking risk factors and unprovoked VTE, which made
up 30% and 10% of the population, respectively. Active cancer
was associated with a higher use of parenteral therapy alone, as
well as an increased risk of all-cause mortality and major bleeding.
Subanalysis of transient provoking factors revealed that patients
with minor transient provoking factors were more often female,
more likely to discontinue DOAC use, and had a higher risk of all-
cause mortality compared with those with major transient provok-
ing factors.

Patients with transient provoking risk factors were more often
female, likely due to the inclusion of estrogen use and pregnancy
in this category. This is further reflected in the substantially higher
proportion of female patients within the minor transient factor cat-
egory, which again includes estrogen use and pregnancy. Patients
with transient risk factors were younger than patients with active
cancer or unprovoked VTE, perhaps because older age increases
the risk of both unprovoked VTE® and incidence of cancer.'® These
observations are consistent with a meta-analysis of randomized con-
trolled trials, which showed a higher proportion of men and a higher
mean age in patients with unprovoked VTE than in those with pro-
voked VTE.Y?

The choice of anticoagulant treatment was comparable be-
tween patients with transient provoking factors and unprovoked
VTE, with approximately half of these patients receiving a DOAC,
and one-third receiving a VKA at day 1 of treatment. This reflects a

recent study of initial anticoagulation strategies within GARFIELD-
VTE, revealing that approximately 50% of patients with either
DVT or PE + DVT were prescribed a DOAC, and approximately
one-third received a VKA throughout the registry.20 In the current
study, the rate of anticoagulation discontinuation over time was
greater in patients with transient provoked VTE compared with
patients with unprovoked VTE, suggesting a greater concern of
major bleeding in the former group. Patients with VTE and ac-
tive cancer were most likely to be prescribed parenteral therapy,
in accordance with the guidelines for treating cancer-associated
thrombosis at the time the study was conducted.®?! Current
American College of Chest Physicians guidelines recommend
anticoagulation treatment for 3 months after a diagnosis of VTE
caused by transient risk factors, and longer if caused by active
cancer. Within GARFIELD-VTE, however, almost 40% of patients
with a transient provoking risk factor remained on anticoagula-
tion after 12 months. Extended duration of anticoagulation in pa-
tients with transient risk factors was also observed in the RIETE
(Registro Informatizado de la Enfermedad TromboEmbolica) regis-
try,® suggesting that physicians prioritize the risk of recurrent VTE
after discontinuation of anticoagulation over the risk of bleeding.
This trend was also confirmed when major and minor transient
risk factors were separately analyzed, with minimal difference
in the proportion of patients remaining on anticoagulant therapy
throughout the 12 months of follow-up.

The optimal duration of treatment for secondary VTE preven-
tion remains uncertain and should be determined by balancing the
risk of recurrent VTE and other outcomes with the risk of bleed-
ing.2223 Although several research efforts have piloted risk mod-
eling to predict VTE recurrence, such scoring systems are rarely
used.?*3 The prediction of bleeding risk is challenging, and none
of the bleeding risk scores are adequately validated in patients
with VTE.3%%> The 2019 European Society of Cardiology (ESC) PE
guidelines have urged clinicians to stop dichotomizing VTE into
provoked and unprovoked, and instead to use patients’ individual
risk factors to estimate the likelihood of recurrent VTE after stop-
ping anticoagulation.??3¢ Data from GARFIELD-VTE support this
recommendation.

Despite the reported increased risk of recurrence in patients
with unprovoked VTE, after adjustment for baseline characteristics,
we failed to observe a difference between patients with transient
provoking factors and unprovoked VTE, possibly because of the
greater proportion of patients with unprovoked VTE on treatment
at 12 months. Indeed, the risk of all primary outcomes was com-
parable between these patient groups. The overlap of prolonged
anticoagulation between these groups may be indicative of parallel
concerns for long-term outcomes of these patients. Although ex-
tended anticoagulation is recommended for unprovoked VTE, ev-
idence suggests that patients with minor transient provoked VTE
also have a high risk of recurrent VTE and require long-term antico-
agulation therapy.36 Indeed, many patients remain on anticoagula-
tion therapy indefinitely, suggesting a greater concern for recurrent
VTE than major bleeding.® These findings are in agreement with the
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latest guidance issued by the ESC, which suggest patients with VTE
of unknown etiology and those with minor transient risk factors are
at an equivalent risk of long-term recurrence (3%-8% per year).37 As
expected, patients with VTE and active cancer had an increased risk
of all-cause mortality and major bleeding compared with those with
unprovoked VTE.

Among patients with transient risk factors, patients with minor
transient risk factors were at an increased risk of death com-
pared with those with major transient risk factors (surgery and
trauma). Overall, patients with minor transient provoking factors
had a higher prevalence of chronic heart failure and renal insuffi-
ciency. Previous studies have shown that patients with VTE with
minor transient factors have an increased risk of recurrent VTE
compared with patients with major transient risk factors.*>!°
However, in this registry, there was no difference in the risk of
recurrent VTE between these patient groups, an observation that
may be partially explained by a slightly longer duration of antico-
agulation in patients with minor transient risk factors. The rate of
major bleeding was also comparable, despite a marginally higher
proportion of patients with minor transient risk factors remaining
on anticoagulation at 12 months.

Provoking factors were variable among patients with dif-
ferent DVTs. In agreement with previous studies, patients with
transient provoking factors most frequently experienced lower
limb distal DVT, whereas patients with active cancer most fre-
qguently experienced lower limb proximal DVT. The impact of DVT
type on anticoagulation patterns, outcomes, and their associated
risk factors over 12 months has been previously investigated in
the GARFIELD-VTE registry. Patients with isolated distal DVT
(IDDVT) were found to comprise one-third of patients with DVT
within the registry; were more often associated with provoking
risk factors; and had a lower risk of all-cause mortality, major
bleeding, and cancer compared with patients with proximal DVT
or PE.*® Patients with IDDVT were also less likely to remain on
anticoagulation at 12 months.

This study has several limitations, including the collection of non-
randomized data, the absence of central adjudication of outcome
events, and lack of data for patient anticoagulation preferences.
Varied clinical experience among the chosen sites of study and miss-
ing data are additional limitations. Furthermore, this analysis was not
designed to assess the impact of duration or discontinuation of anti-
coagulation therapy on outcomes. The strength of this study is that
GARFIELD-VTE is a large prospective study that was well powered
to provide insights into the distribution of VTE risk factors and asso-
ciated anticoagulation patterns and outcomes.

In summary, GARFIELD-VTE provides data for real-world
treatment patterns and clinical outcomes in patients with cancer-
associated VTE, transient provoked VTE, or unprovoked VTE.
Although outcome event rates were similar between patients with
transient provoking factors and unprovoked VTE, duration of an-
ticoagulation differed. Anticoagulation duration was not in line
with current recommendations from international clinical guide-

lines, suggesting that real-world duration of therapy is influence

L} pﬂ"
research & practice
in thrombosis & haemostasis

by the presence and type of provoking factors. The higher rate
of anticoagulation continuation in patients with unprovoked VTE
suggests a greater concern for recurrent VTE than major bleeding
in this patient cohort compared to transient provoked or active

cancer.
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