Received: 14 July 2021 | Accepted: 25 October 2021

DOI: 10.1111/jth.15574
j

ORIGINAL ARTICLE

Management strategies and clinical outcomes in patients with
inferior vena cava thrombosis: Data from GARFIELD-VTE

Omri Cohen®®® | Walter Ageno'® | Alfredo E. Farjat* | Alexander G. G. Turpie’ |
Jeffrey I. Weitz>® | Sylvia Haas’® | Shinya Goto®® | Samuel Z. Goldhaber® |

Pantep Angchaisuksiri’®© | Harry Gibbs!! | Peter MacCallum'**® | Gloria Kayani* |

Sebastian Schellong’®® | Henri Bounameaux>® | Lorenzo G. Mantovani'®?’ |

Paolo Prandoni® | Ajay K. Kakkar* | the GARFIELD-VTE investigators*

1Department of Medicine and Surgery, University of Insubria, Varese, Italy

2National Hemophilia Center, Institute of Thrombosis and Hemostasis, Sheba Medical Center, Tel-Hashomer, Israel
3Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel

“Thrombosis Research Institute, London, UK

SMcMaster University, Hamilton, Ontario, Canada

$Thrombosis and Atherosclerosis Research Institute, Hamilton, Ontario, Canada

7Formerly Technical University of Munich, Munich, Germany

8Department of Medicine (Cardiology), Tokai University School of Medicine, Isehara, Japan
Harvard Medical School, Boston, Massachusetts, USA

pepartment of Medicine, Ramathibodi Hospital, Mahidol University, Bangkok, Thailand
vascular Laboratory, The Alfred Hospital, Melbourne, Victoria, Australia

2Thrombosis Research Institute, London, UK

13Queen Mary University of London, London, UK

Medical Department 2, Municipal Hospital Dresden, Dresden, Germany

Faculty of Medicine, University of Geneva, Geneva, Switzerland

1RCCS Multimedica Milan, Italy

YUniversity of Milano, Milan, Italy

18 Arianna Foundation on Anticoagulation, Bologna, Italy

Correspondence

Omri Cohen, National Hemophilia Center, Abstract

IShEbla medical center, Tel-hashomer, Background: Inferior vena cava (IVC) thrombosis is a rare form of venous thromboem-
srael.

Email: omricmd@gmail.com bolism (VTE). The optimal treatment strategies and outcomes are unclear in patients

o . with this presentation.
Funding information

This study was supported by an Obijective: We aimed to compare baseline characteristics, treatment patterns and 24-
unrestricted research grant from Bayer
AG, Berlin, Germany, to TRI, London,

UK. The manuscript was supported by thrombosis (LEDVT) patients (n = 7629).
KANTOR CHARITABLE FOUNDATION

month outcomes in IVC thrombosis patients (n = 100) with lower extremity deep vein

*A full list of investigators is given in the Supplemental Materials.

Manuscript handled by: Sabine Eichinger

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and reproduction
in any medium, provided the original work is properly cited and is not used for commercial purposes.

© 2021 The Authors. Journal of Thrombosis and Haemostasis published by Wiley Periodicals LLC on behalf of International Society on Thrombosis and
Haemostasis.

366 wileyonlinelibrary.com/journal/jth J Thromb Haemost. 2022;20:366-374.


www.wileyonlinelibrary.com/journal/jth
mailto:﻿
https://orcid.org/0000-0002-8328-9748
https://orcid.org/0000-0002-1922-8879
https://orcid.org/0000-0003-0837-7892
https://orcid.org/0000-0002-6821-1504
https://orcid.org/0000-0001-5607-3485
https://orcid.org/0000-0001-9344-3799
https://orcid.org/0000-0002-1334-5177
http://creativecommons.org/licenses/by-nc/4.0/
mailto:omricmd@gmail.com

COHEN ET AL.

for the Kantor-Kakkar Global Centre for

j.l.j.‘ | 367

Thrombosis Science.

Methods: GARFIELD-VTE is a prospective, observational registry of 10 868 patients
with objectively diagnosed VTE from 415 sites in 28 countries.

Results: IVC thrombosis patients were younger (51.9 vs. 59.8 years), more frequently
had active cancer (26.0% vs. 8.9%) or history of cancer (21.0% vs. 12.2%), and less fre-
quently had recent trauma or surgery than LEDVT patients. IVC thrombosis was more
frequently treated with parenteral anticoagulants alone (35.1% vs. 15.9%), whereas pa-
tients with LEDVT more commonly received vitamin K antagonists (32.0% vs. 25.8%) or
direct oral anticoagulants (49.0% vs. 35.1%). Thrombolysis (11.0% vs. 3.6%) and surgi-
cal/mechanical interventions (4.0% vs. 1.4%) were more frequent in IVC thrombosis.
At 24-months, the rate per 100 person-years (95% confidence interval) of all-cause
mortality was higher in patients with IVC thrombosis than LEDVT (13.28 [8.57-20.58]
vs. 4.91 [4.55-5.3]); the incidence of cancer-associated mortality was comparable as
was the incidence of VTE recurrence (4.11 [1.85-9.15] vs. 4.18 [3.84-4.55]). Major
bleeding was slightly higher in IVC thrombosis (2.03 [0.66-6.31] vs. 1.66 [1.45-1.89]).
Conclusion: In summary, IVC thrombosis patients have higher all-cause mortality

KEYWORDS

1 | INTRODUCTION

Venous thromboembolism (VTE) is a common and major public
health problem, associated with significant morbidity, mortality, and
healthcare costs.! While reported incidence rates for pulmonary
embolism (PE) and deep vein thrombosis of the lower extremity
(LEDVT) range from 29 to 78 and 45 to 117 per 100 000 person-
years, respectively,l'3 thrombosis of the inferior vena cava (IVC) re-
mains an under-recognized entity.*

In a population-based study, the reported incidence of IVC thrombo-
sis was 2.82% of all LEDVT.® IVC thrombosis occurs most commonly with
proximal extension of LEDVT, but it may occur in isolation in patients with
cancer or in those with IVC atresia or other IVC abnormalities. Heritable
or acquired hypercoagulable states increase the risk of IVC thrombosis.®’

The optimal treatment and outcomes of IVC thrombosis are uncer-
tain as there are currently no specific guidelines or recommendations
for treating these patients. Data from randomized controlled trials are
limited because IVC thrombosis was not classified as a distinct entity.
Anticoagulation is the mainstay of treatment for IVC thrombosis; catheter-
directed thrombolysis or pharmaco-mechanical catheter-directed
thrombolysis should be considered in selected patients.®? Long-term
outcomes of patients with IVC thrombosis have not been reported.

To address these gaps in knowledge, we used data from the Global
Anticoagulant Registry in the FIELD (GARFIELD)-VTE (ClinicalTrials.
gov identifier: NCT02155491); a prospective, non-interventional ob-
servational study of 10 868 patients with objectively diagnosed VTE
from 415 sites in 28 countries.'? We compared baseline characteris-
tics, treatment patterns and 24-month outcomes in patients with IVC

rates than those with LEDVT, a finding only partly attributable to malignancy.

anticoagulation, deep vein thrombosis, inferior vena cava thrombosis, pulmonary embolism,
venous thromboembolism

Essentials

e |VC thrombosis is rare and thus optimal treatment strat-
egies and outcomes are unclear.

e We investigated treatment patterns and 2-year out-
comes in patients with IVC thrombosis compared to
LEDVT.

e |VC thrombosis patients are typically treated according
to current international guidelines and recommenda-
tions for VTE management.

e |VC thrombosis patients have an increased risk of mor-
tality in comparison to patients with LEDVT, only partly
attributable to malignancy.

thrombosis with or without associated pulmonary embolism (PE) with

those in patients with LEDVT alone with or without associated PE.

2 | METHODS

2.1 | Study design and participants

The rationale and design of the GARFIELD-VTE registry has been pre-
viously reported.12 Patients were prospectively and consecutively en-
rolled over 3 years into two separate cohorts. Men and women aged
218 years with an objectively confirmed diagnosis of symptomatic VTE
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within 30 days of entry into the registry were eligible for inclusion in
this study. The study excluded patients with superficial vein thrombo-
sis, those participating in an interventional study that dictates treat-
ments, or those for whom long-term follow up was not possible. The
aim of the registry is to record standard local practices. Therefore, no
specific treatments, tests or procedures are mandated by the protocol.
Decisions to initiate, continue, or change treatment were solely at the
discretion of the treating physicians and their patients. Individual par-

ticipant data collected for the study are not available to others.

2.2 | Selection of study sites

The national coordinating investigators identified the care settings
they believed most accurately represented the management of VTE
patients in their country. The contract research organization provided
a list of sites that reflected these care settings, from which study sites
were computationally selected at random. Sites that agreed to par-
ticipate were recruited after a qualification telephone call, and all in-
vestigators completed an educational program providing guidance on

patient screening, enrolment, and follow-up in the registry.

2.3 | Data collection

Data were collected by treating physicians by means of an elec-
tronic case report form (eCRF) designed by eClinicalHealth Services
(Stirling, UK) and submitted electronically via a secure website to the
registry coordinating center at the Thrombosis Research Institute,
which was responsible for checking the completeness and accuracy
of data collected from medical records. Patients were assigned a
unique identifier and identifiable data were removed at the hospital
source to ensure confidentiality. The GARFIELD-VTE protocol man-
dates (a) centralized auditing of 10% of all eCRFs by comparison with
source documentation, (b) provision of electronic audit trails for all
data modifications, and (c) subjecting critical variables to additional
audit. This study reports prospectively collected data from patients
enrolled from 12 May 2014 to 4 January 2017. The data were ex-
tracted from the study database in October 2020.

2.4 | Clinical outcomes

Outcomes were recorded in standardized eCRFs. The primary clinical
outcomes were all-cause mortality, recurrent VTE, and major bleed-
ing. Major bleeding was defined as clinically overt bleeding associated
with a critical site (e.g., intracranial, intraspinal, intraocular), decrease
in hemoglobin of 22 g/dl, transfusion of 22 units of packed red blood
cells, or a fatal outcome.'® Non-major bleeding was defined as any
episode of overt bleeding not meeting the criteria for major bleed-
ing.14 Recurrent VTE was characterized as any new VTE following the
initial VTE diagnosis, and patients with recurrent VTE must have com-
pleted treatment for the previous event. The rates of hospitalization,

bleeding, cancer, stroke/transient ischemic attack, and myocardial in-
farction were also recorded. Additionally, information was collected
regarding the cause of death and nature of bleeding. Cancer that was
diagnosed more than 30 days after the VTE diagnosis date was consid-
ered as a cancer endpoint. Patients were characterized as having ac-
tive cancer if they were diagnosed and/or receiving treatment for their
cancer during the window of <90 days before VTE diagnosis and up to
30 days after VTE diagnosis. Patients were defined as having a history
of cancer if the cancer went into remission and the patient was not re-
ceiving any cancer treatment >90 days before the diagnosis of VTE.»
For all other outcomes, events that occurred from the day of diagnosis
onward were considered outcomes. Only the first occurrence of each

event type was considered. Outcomes were not centrally adjudicated.

2.5 | Ethicsstatement

The registry is conducted in accordance with the Declaration of
Helsinki and guidelines from the International Conference on
Harmonization on Good Clinical Practice and Good Pharmaco-
epidemiological Practice and adheres to all applicable national laws
and regulations. Independent ethics committees for each partici-
pating country and the hospital-based institutional review boards
approved the design of the registry. All patients provided written
informed consent to participate. Confidentiality and anonymity of

patients recruited into this registry are maintained.

2.6 | Statistical analyses

This study focused on post-hoc analysis of patients with a con-
firmed diagnosis of IVC thrombosis with or without concurrent PE.
These patients were descriptively compared with patients with a
confirmed diagnosis of LEDVT with or without PE. Patients with-
out an objectively confirmed diagnosis of VTE, patients with upper
extremity DVT, superior vena cava thrombosis or other unusual sites
of DVT were excluded from the analysis. Continuous variables are
summarized as means (standard deviation), and categorical variables
are presented as frequency and percentage. Unadjusted event rates
and the associated 95% confidence interval (Cl) were estimated
using Poisson regression and are expressed per 100-person years.
Patients with missing values were not removed from the study
(available case analysis). Statistical analyses were conducted using
R statistical software version 3.6.1 (R Development Core Team) and
SAS statistical software version 9.4 (SAS Institute Inc., Cary, NC,
USA). In all cases, the threshold for assessing statistical significance
for two-sided tests was set at level « = .05.

2.7 | Datasharing

For original data, please contact Dr. Saverio Virdone (SVirdone@tri-
london.ac.uk).
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3 | RESULTS

3.1 | Baseline demographics & diagnosis

Of the total 10 868 available patients, 7729 patients were eligible
for analysis. Of these, 100 patients (1.3%) were classified as having
IVC thrombosis (with or without PE), and 7629 (98.7%) were classi-
fied as having LEDVT (with or without PE) (Figure 1). Among patients
with LEDVT, 6071 (79.6%) had LEDVT alone and 1558 (20.4%) had
both LEDVT and concurrent PE. Of the 100 patients with IVC throm-
bosis, 12 (12.0%) were diagnosed with concurrent PE. Compression
ultrasonography was used to confirm the diagnosis in 66.0% of pa-
tients with IVC thrombosis and in 96.2% of patients with LEDVT.
Computed tomography (CT) venography or contrast venography
was used more commonly to establish the diagnosis in patients with
IVC thrombosis than in those with LEDVT (48.0% and 4.3%, respec-
tively vs. 10.0% and 1.3%, respectively) (Table S1).

The median age of patients with IVC thrombosis was lower than
that of patients with LEDVT (median age 51.9 years vs. 59.8 years)
(Table 1). Of patients with IVC thrombosis, 45.0% were <50 years
old compared with 31.9% of patients with LEDVT. Gender distribu-
tion was comparable between the two groups (47.0% vs 50.9% male,
respectively). Median follow up times are shown in Table S2.

Active cancer and history of cancer were more frequently re-
ported in patients with IVC thrombosis (26.0% and 21.0%, respec-
tively) than in those with LEDVT (8.9% and 12.2%, respectively). A
higher proportion of patients with IVC thrombosis had a history of
recent hospitalization (15.0% vs. 11.2%, respectively), whereas a
higher proportion of patients with LEDVT had a history of recent

Assessed for eligibility
(n=11 843)
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trauma of the lower limbs (9.4% vs. 2.0%), surgery (12.1% vs. 8.0%),
a prior episode of VTE (16.2% vs. 10.0%) or a family history of VTE
(6.3% vs. 2.0%, respectively). A comparison of provoking and predis-

posing risk factors is provided in Table 2.

3.2 | Treatment

Thrombolytic therapy was administered to 11.0% of patients with
IVC thrombosis and to 3.6% of those with LEDVT. Surgical/me-
chanical interventions were also more common in patients with IVC
thrombosis (4.0% vs. 1.4%, respectively).

After diagnosis, 98.1% of patients with IVC thrombosis and
97.9% of those with LEDVT were initiated on anticoagulant treat-
ment (Figure 2). Patients with IVC thrombosis were more likely to re-
ceive parenteral anticoagulants alone (35.1% vs. 15.9%). In contrast,
patients with LEDVT were more likely to receive parenteral therapy
in combination with a VKA than patients with IVC thrombosis (26.1%
vs. 18.6%) or to be given a direct oral anticoagulant (DOAC) alone
(34.2% vs. 22.7%).

Patients with LEDVT and IVC thrombosis with concurrent can-
cer were most likely to receive parenteral anticoagulants (55.4% and
79.2%, respectively), however VKA and DOAC usage was higher in
LEDVT patients with concurrent cancer (17.8% and 26.8%) than in
IVC thrombosis patients with concurrent cancer (12.5% and 8.3%).

At 3-, 6-, 12, and 24-months, the proportions of patients with
IVC thrombosis still receiving anticoagulant treatment were 81.4%,
69.1%,46.3%, and 38.2% respectively, compared with 87.1%, 72.0%,
53.4%, and 45.2% of patients with LEDVT (Figure 2).

Excluded after screening (n=979)
# Declined to participate (n=480)
# Not meeting protocol-defined

v
Enrolled (n=10 868)

inclusion/exclusion criteria (n=107)
+ Deceased before consent (n=69)
# Physician decision (n=233)

Excluded (n=189)
# Lack of objectively confirmed VTE

v

’ Patients with objectively confirmed diagnosis of VTE (n=10 679)

diagnosis

Excluded after screening (n=2950)
+ Patients with upper limb DVT (436)

v

4 Patients with superior vena cava
thrombosis (49)

’ Eligible patients (n=7729)

!

LEDVT
(n=7629)

# Patients with missing site of DVT (2465)

!

IVC thrombosis
(n=100)

FIGURE 1 Study population flowchart. DVT, deep vein thrombosis; IVC, inferior vena cava; LEDVT, lower extremity deep vein

thrombosis; PE, pulmonary embolism; VTE, venous thromboembolism
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TABLE 1 Baseline characteristics and care settings

LEDVT IVC thrombosis
Variable (n=7629) (n = 100)
Male, n (%) 3881 (50.9) 47 (47.0)

Age, median years (IQR) 59.8 (45.9-71.2) 51.9 (39.1-67.6)

Age groups, n (%)

<50 2436 (31.9) 45 (45.0)
50-65 2279 (29.9) 24 (24.0)
65-75 1581 (20.7) 19 (19.0)
75-85 1052 (13.8) 10 (10.0)
>85 281(3.7) 2(2.0)
BMI, kg/m? median (IQR) 27.3(24.1-31.2)  26.5
(22.5-30.5)
Min-Max 12.5-80.0 15.9-46.2
Missing data 753 6
Care setting, n (%)
Hospital 5332 (69.9) 82 (82.0%)
Outpatient setting 2297 (30.1) 18 (18.0%)
Specialty, n (%)
Vascular medicine 4006 (52.5) 43(43.0)
General practitioner 251 (3.3) 5(5.0)
Internal medicine 2799 (36.7) 38(38.0)
(Hematology and
Intensive Care)
Emergency medicine 181 (2.4) 1(1.0)
Cardiology 391 (5.1) 13 (13.0)
Missing 1 0

Abbreviations: BMI, body mass index; CT, computed tomography; DVT,
deep vein thrombosis; IQR, interquartile range; IVC, inferior vena cava;
LEDVT, lower extremity DVT; PE, pulmonary embolism; SD, standard
deviation; VTE, venous thromboembolism.

3.3 | Clinical outcomes

At 24-months after VTE diagnosis, the unadjusted rate of all-cause
mortality was higher in patients with IVC thrombosis than in those
with LEDVT; 13.28 (95% Cl, 8.57-20.58) vs. 4.91 (95% Cl, 4.55-5.3)
per 100 person-years, respectively (Table 3). The Kaplan-Meier sur-
vival curves are presented in Figure 3. Mortality was attributed to
cancer in 57.1% of patients with IVC thrombosis and in 51.0% of
those with LEDVT (Table S3). The incidence rates of VTE recurrence
in patients with IVC thrombosis or LEDVT were comparable; 4.11
(95% Cl, 1.85-9.15) vs. 4.18 (95% Cl, 3.84-4.55) per 100 person-
years, respectively. The incidence rate of major bleeding was slightly
higher in IVC thrombosis compared to LEDVT, 2.03 (95%Cl, 0.66-
6.31) vs. 1.66 (95%Cl, 1.45-1.89) per 100 person-years, respectively
(Table 3). IVC thrombosis patients with active cancer had higher
mortality, VTE recurrence and bleeding rates than IVC thrombosis
patients without active cancer (Tables S4). IVC thrombosis patients
with active cancer appear to have higher mortality than LEDVT pa-
tients with active cancer (Tables S5), however, the small number of
events does not allow for further statistical analysis.

TABLE 2 History of provoking risk factors within 3 months prior
to diagnosis of VTE

LEDVT IVC thrombosis
(n=7629) (n=100)
Persistent provoking factors, n (%)
Active cancer? 681 (8.9) 26 (26.0)
Transient provoking factors, n (%)
Acute medical illness 428 (5.6) 4(4.0)
Hospitalization 854 (11.2) 15 (15.0)
Long-haul travelling 367 (4.8) 2(2.0)
Surgery 926 (12.1) 8(8.0)
Trauma of the lower limb 715 (9.4) 2(2.0)
Hormone replacement 123 (1.6) 0(0.0)
therapy (females)
Oral contraception 383 (5.0) 5(5.0)
(females)
IVC filter inserted at 129 (1.7) 4(4.0)
baseline
IVC filter inserted prior to 6(0.1) 2(2.0)
VTE diagnosis
Predisposing risk factors, n (%)
Chronic heart failure 202 (2.7) 3(3.0)
Chronic immobilization 447 (5.9) 6(6.0)
Family history of VTE 479 (6.3) 2(2.0)
History of cancer” 932(12.2) 21(21.0)
Known thrombophilia 242 (3.2) 3(3.0)
Prior VTE® 1233(16.2) 10 (10.0)

Abbreviations: DVT, deep vein thrombosis; IVC, inferior vena cava;
LEDVT, lower extremity DVT, PE, pulmonary embolism; VTE, venous
thromboembolism.

@Active cancer: diagnosis and/or active cancer treatment <90 days
before and up to 30 days after VTE diagnosis.

PHistory of cancer: remission of cancer or active cancer treatment >90
days prior to VTE diagnosis.

“Prior VTE: VTE for which prior treatment had been completed.

4 | DISCUSSION

This prospective, observational study investigated clinical character-
istics, management strategies, and 24-month outcomes in a cohort
of patients with IVC thrombosis captured in the global GARFIELD-
VTE registry and compared them with those of patients with LEDVT
without IVC thrombosis.

Patients with IVC thrombosis were younger than those with
LEDVT, perhaps explained by the possible existence of vascular
anomalies in those with IVC thrombosis which led to VTE at an ear-
lier age. Congenital IVC anomalies are rare with a prevalence of 0.6%
in individuals with congenital heart disease and 0.3% in healthy indi-
viduals.'®Y” Nevertheless, they are associated with an increased risk
of VTE with a rate of over 60%.'®'? These anomalies have a male
predominance, and usually present in the third or fourth decade of
life.2%22 The May-Thurner Syndrome (MTS) is another anatomical
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Baseline 3-months 6-months

Percentage of Patients (%)

LEDVT IVCT

LEDVT IVCT LEDVT IVCT
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12-months 24-months

® Dead/withdrawn/LTFU
No AC
Other/Missing AC

W DOAC only

W Parenteral therapy + DOAC
VKA only

M Parenteral therapy + VKA

M Parenteral therapy only

LEDVT IVCT LEDVT IVCT

FIGURE 2 Anticoagulation treatment patterns over 24-months follow up. AC, anticoagulation; DOAC, direct oral anticoagulant; IVCT,
inferior vena cava thrombosis; LEDVT, lower extremity deep vein thrombosis; LTFU, lost to follow up; PE, pulmonary embolism; VKA,

vitamin K antagonist

TABLE 3 Unadjusted 24-month annual
incidence rate (per 100 person-years)

Event

All-cause mortality
Recurrent VTE
Recurrent DVT
Recurrent PE
Major Bleeding
Any bleeding
MI/ACS
Stroke/TIA

LEDVT (n = 7629) IVC thrombosis (n = 100)

Event rate (95%
n Cl) n Event rate (95% Cl)
652 4.91 (4.55-5.30) 20 13.28 (8.57-20.58)
530 4.18 (3.84-4.55) 6 4.11 (1.85-9.15)
407 3.17 (2.88-3.50) 5 3.42(1.42-8.21)
151 1.15(0.98-1.35) 1 0.67 (0.09)
217 1.66(1.45-1.89) 3 2.03(0.66-6.31)
828 6.78 (6.31-7.23) 9 6.36(3.31-12.23)
54 0.41(0.31-0.54) 1 0.67 (0.09-4.77)
78 0.59 (0.47-0.74) 0 0.0 (0.0-)

Abbreviations: ACS, acute coronary syndrome; Cl, confidence interval; LEDVT, lower extremity
deep vein thrombosis; MI, myocardial infarction; PE, pulmonary embolism; TIA, transient ischemic
attack; VTE, venous thromboembolism.

abnormality, where chronic compression of the left common iliac
vein by an overlying right common iliac artery causes venous stasis,
chronic intraluminal damage and a predisposition to DVT at a young
age. There is no consensus on the management of MTS, however
treatment by angioplasty with stenting is often required in addition
to anticoagulation to prevent DVT recurrence.?>% Unfortunately,
data regarding caval and iliac vein anatomy are unavailable in our
database, however, it should be noted that in the group with IVC
thrombosis, 45% of patients were under 50 years of age. In patients
with IVC thrombosis, the proportion with a history of recent trauma
to the lower limbs, or surgery, is lower than that in patients with
LEDVT alone. This is of interest because aside from anatomical
anomalies, risk factors for IVC thrombosis have not been previously
described.

A few patients had IVC filter inserted either prior to or following
VTE diagnosis. Notably, guidelines discourage routine placement of
an IVC filter in VTE patients who are being treated with therapeutic
anticoagulation while insertion of a retrievable IVC filter should be
considered in selected patients with acute VTE and a contraindica-
tion to anticoagulant treatment.??” The small numbers of patients
who had IVC filter placed and missing data on retrieval times pre-
clude further analysis with regards to the use of IVC filters in the
context of IVC thrombosis.

Active cancer and history of cancer were more frequently re-
ported in patients with IVC thrombosis. Cancer leads to an aggres-
sive and extended thrombosis, and bilateral DVT at presentation
has been consistently reported in patients with cancer.?®%! Due to
eCREF restrictions, data on concurrent IVC thrombosis and bilateral
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FIGURE 3 A Kaplan-Meier survival
estimator for patients with IVC
thrombosis vs. patients with LEDVT (with
or without PE) without IVC thrombosis.
DVT, deep vein thrombosis; IVC, inferior
vena cava; LEDVT, lower extremity DVT
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LEDVT are unavailable, however, involvement of the IVC may pro-
vide further support of the severe hypercoagulability associated
with malignancy.3233

Like patients with LEDVT, most patients with IVC thrombosis
were given anticoagulant treatment. However, patients with IVC
thrombosis were more likely to receive parenteral therapy alone and
less likely to receive DOACs. This may be explained by the higher
prevalence of cancer in the IVC thrombosis group because up until
July 2018, guidelines recommended low-molecular-weight heparin
for the treatment of cancer-associated VTE.3 Certainly, IVC throm-
bosis patients with concurrent cancer were far more likely to receive
parenteral therapy. Alternatively, the extent of the thrombosis and
the limited evidence supporting the use of DOACs in the setting of
IVC thrombosis may have prompted the preference for low molecu-
lar weight heparin over DOACs or VKAs.

Patients with IVC thrombosis had a significantly higher 24-month
all-cause mortality rate than those with LEDVT. Analysis of causes
of mortality suggests that this reflects only a slightly higher propor-
tion of cancer-related deaths, and notably, a higher proportion of
VTE-related deaths. Despite the small number of patients with IVC
thrombosis, this finding suggests a need for additional research into
the treatment of this condition. In this study, a higher proportion
of patients with IVC thrombosis than with LEDVT alone underwent
thrombolysis and/or surgical/mechanical interventions. The major-
ity of patients with IVC thrombosis, however, were treated conser-
vatively with anticoagulation alone, and no differences in the risks
of VTE recurrence were observed. Despite this, patients with IVC
thrombosis had a slightly higher risk of major bleeding than those
with LEDVT alone. Because of the small numbers, impact of throm-
bolysis and surgical mechanical interventions on outcomes could not
be explored.

IVC thrombosis comprised 1.3% of VTE in this cohort (ex-
clusive of upper extremity DVT, superior vena cava thrombosis
and other unusual sites of DVT), which is marginally lower than
in previous reports.5'34 This may be attributable to GARFIELD-
VTE being a registry of symptomatic patients; asymptomatic IVC
thrombosis patients may therefore be underrepresented in this

6631 6376 6318 6288
100 95 89 85 78 74 71 69 69 68

600 660 720

6248 6216 6157
65 65 64

study. Nonetheless, IVC thrombosis is unlikely to be asymptom-
atic in many patients.

In the only previous large report dedicated to IVC thrombosis pa-
tients, Alkhouli and colleagues reported short term outcomes doc-
umented within the Nationwide Inpatient Sample database, where
a considerably higher proportion of patients were treated with
catheter-directed thrombolysis, balloon angioplasty and stenting.
When compared to propensity matched patients treated with anti-
coagulation alone, patients treated with catheter-directed thrombol-
ysis had higher rates of in-hospital PE (OR 1.62, 95% Cl 1.08-2.41,
p = .02). In-hospital mortality, however, did not significantly differ
between the two groups (OR 1.38, 95% Cl 0.55-3.46, p = .49).%°
Longer term outcomes were not reported.

Our study has strengths and limitation. The strengths include
the prospective design, the large size of the cohort of patients with
objectively diagnosed VTE, and the high rate of successful follow up.
Limitations include the lack of central adjudication of index events
and outcomes, the small number of patients with IVC thrombosis
relative to those with LEDVT, and the unavailability of information
regarding thrombus burden. This is not surprising however, because
of the rarity of IVC thrombosis. Furthermore, due to eCRF restric-
tions, reporting of the site of thrombosis precludes reporting on
concurrent IVC thrombosis and LEDVT. Therefore, we are unable to
ascertain the proportion of IVC thrombosis patients who had con-
current LEDVT. Finally, this study was not powered to compare var-
ious management strategies for IVC thrombosis, placement of IVC
filters or associated congenital vascular anomalies.

In conclusion, we described current management strategies and
clinical outcomes of patients with IVC thrombosis captured in the
GARFIELD-VTE registry. Patients with IVC thrombosis are generally
treated according to international practice guidelines for VTE.2%?7
Nevertheless, the all-cause mortality rate is higher in patients with
IVC thrombosis than in those with LEDVT, which appears to be
partly attributable to underlying malignancy. Future research is re-
quired to further elaborate systemic risk factors for IVC thrombosis,
rates of post-thrombotic syndrome and the comparative effective-
ness of low molecular weight heparin and DOACs.
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