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ABSTRACT

1

The management of patients with venous thromboembolism (VTE) is a common clinical scenario that,
for the most part, involves well-established, evidence-based treatment pathways. However, important
unanswered clinical questions remain that are the focus of ongoing research. The aim of this narra-
tive review is to provide a practical, case-based approach to the following clinical scenarios in which
therapeutic management pathways are less well established: How long to administer anticoagulation
to patients with a first unprovoked VTE? How to manage complex patients with cancer-associated VTE?
When and how to treat patients with splanchnic vein thrombosis? When to use thrombolytic therapy

for deep vein thrombosis?

Introduction  The diagnosis and management
of venous thromboembolism (VTE), which en-
compasses deep vein thrombosis (DVT) and pul-
monary embolism (PE), is considered a mature
clinical domain that, for the most part, has at-
tained the status of having established diagnos-
tic and treatment algorithms. One might claim
that the pivotal clinical questions relating to
the management of patients with VTE have been
answered, with the focus now shifting to ensur-
ing that this knowledge is incorporated into clin-
ical practice." On the other hand, finding solu-
tions to one clinical problem creates opportu-
nities for additional research; moreover, clini-
cally important unanswered questions remain.
These include deciding on the duration of anti-
coagulation after unprovoked VTE, the role of
catheter-directed thrombolysis for DVT and PE,
and the role of the newer direct oral anticoagu-
lants (DOACsS) in patients with cancer or unusu-
al site thrombosis.?

There are well-developed algorithms for the as-
sessment of patients with suspected DVT or PE,
which encompasses the diagnosis of initial and re-
current disease and deals with special populations
that include suspected upper extremity DVT and

suspected VTE during pregnancy.? What remains
to be addressed, perhaps, are more nuanced is-
sues that include how D-dimer-based diagnostic
algorithms can be applied in the elderly or in pa-
tients with low, as opposed to moderate, clinical
pretest probability, in whom different D-dimer
positivity thresholds may be warranted.?

As regards the treatment of acute VTE, im-
provements in the initial anticoagulant manage-
ment have led to a lowering of adverse outcomes,
with the rates of recurrent VTE and major bleed-
ing of 2% to 3% and 1% to 2%, respectively, dur-
ing the initial 3-month treatment period.*® More-
over, the recent cluster of clinical trials examin-
ing the effects of DOACs, which comprise dabig-
atran, rivaroxaban, apixaban, and edoxaban, for
the treatment of acute VTE have provided a more
convenient (though more costly) and slightly saf-
er alternative to treatment with a low-molecular-
-weight heparin (LWMH) and vitamin K antag-
onist (VKA). Indeed, the 2016 American College
of Chest Physicians practice guidelines for anti-
thrombotic therapy provide a weak recommen-
dation (grade 2B) in favor of DOACs over LMWH
and a VKA for the initial treatment of VTE.” There
is active research assessing important unresolved
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treatment questions. Thus, the HOKUSAI-VTE
cancer study?® is assessing the use of a DOAC
(edoxaban) compared with LMWH therapy for
the long-term treatment of patients with cancer-
-associated thrombosis (CAT), the ATTRACT tri-
al’ will better define the role of catheter-directed
thrombolysis for extensive DVT, single-arm trials
are assessing the use of rivaroxaban for acute and
chronic portal vein thrombosis (RIVASVT-100,
NCT02627 053 and RIPORT, NCT02555111),
and the COBRRA trial is comparing DOACs (ri-
varoxaban vs apixaban) for acute VTE treatment
(NCT02559856).

Against this background, the aim of this nar-
rative review is to provide a practical, case-based
approach to the management of 4 common clin-
ical scenarios involving patients with VTE that
are considered both clinically challenging and ac-
tive in terms of current research. These scenari-
os are: 1) How long should patients receive anti-
coagulant therapy after a first unporvoked VTE?;
2) How to manage complex patients with cancer-
-associated VTE?; 3) When and how to treat pa-
tients with splanchnic vein DVT?; and 4) When
to use thrombolytic therapy for DVT?

Duration of anticoagulation after unprovoked venous
thromboembolism and related management Case ex-
ample A 50-year-old, previously well male patient
presents with left calf swelling and is diagnosed
with DVT (popliteal to distal femoral vein) and
has neither antecedent VTE risk factors nor any
other comorbid conditions. He has now complet-
ed 3 uneventful months of anticoagulant thera-
py and has some mild residual leg edema but no
other symptoms. Should this patient continue or
stop anticoagulant therapy?

Comment The past 2 decades have witnessed in-
tense research investigating the optimal duration
of anticoagulant therapy for patients with a first
unprovoked VTE, which comprise 45% to 55% of
all patients with VTE.'*"" With this research we
have learned 3 important things. First, at least 3
months of anticoagulant therapy is needed for
the treatment of VTE but any additional anti-
coagulation, though preventing disease recur-
rence during the on-treatment period (risk re-
duction, 80%-90%), only postpones the devel-
opment of recurrent VTE after anticoagulation is
stopped.'? Second, although done to identify can-
cers at an earlier stage that may be more amena-
ble to treatment, there is no benefit from inten-
sive screening with abdominopelvic computed
tomography and gastrointestinal endoscopy, as
it does not improve cancer outcomes above that
of age- and sex-appropriate cancer screening."
Similarly, screening for thrombophilia does not
appear to have utility because, with the excep-
tion of rare patients with severe thrombophilia
such as antiphospholipid syndrome, the identi-
fication of more common abnormalities (factor
V Leiden or prothrombin mutations) does not
materially affect the risk of recurrent VTE.™*
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Third, we are now better at estimating patients’
risk for recurrent VTE after 3 months of antico-
agulant therapy, which helps us decide whether
patients should stop anticoagulants or continue
them indefinitely.'*16.17

The decision to continue or stop anticoagulant
therapy is anchored on estimating the risk of re-
current VTE if anticoagulation is stopped along-
side an estimate of major (or life-threatening)
bleeding if anticoagulation is continued. Esti-
mates of bleeding risk, which are usually ex-
pressed as the annual risk of major bleeding,
are 1% to 3% after an initial 3 months of treat-
ment.'®20 Emerging bleeding prediction rules for
VTE patients will further refine this assessment,
as bleeding risk scores for patients with atrial fi-
brillation have limited applicability for those pa-
tients with VTE* who tend to be younger and with
fewer comorbidities.?’ Coupled with the risk for
major bleeding is an assessment of the associat-
ed case-fatality of such bleeds, which is approx-
imately 10%.'®% Consequently, the annual risk
for fatal bleeding with extended anticoagulation
for VTE is estimated at 0.1% to 0.3%.

On the other side of the risk ledger is the esti-
mated risk for recurrent VTE in patients with un-
provoked VTE who stop anticoagulant therapy af-
ter 3 to 6 months of treatment. In such patients,
the annual risk for recurrent VTE varies widely
from 2% to 12% per year, during the initial 2 to
3 years after treatment is stopped.'*'617.22 After
this initial 2- to 3-year period, there are less data
to provide precise estimates of this risk. Thus,
the 5-year risk for recurrent VTE may be as low
as 5% and as high as 40%. With a case-fatality
rate of recurrent VTE of approximately 5%,'%:%3.24
the risk for death from disease recurrence is esti-
mated at 0.25% to 2.0%.

Factors that consistently appear to increase
recurrence risk are extensive VTE at presenta-
tion (ie, proximal DVT or PE versus isolated dis-
tal DVT), male sex, and positive D-dimer follow-
ing anticoagulation, when measured approximate-
ly 1 month after anticoagulant therapy is inter-
rupted. These and other factors have been in-
corporated into clinical prediction rules aimed
at estimating the risk of recurrence after a first
unprovoked VTE, and comprise the HER-DOO2
score, Vienna prediction score, and DASH score.?®
The HER-DOO?2 score applies only to women and
incorporates signs and symptoms of the post-
thrombotic syndrome, and D-dimer that is mea-
sured during anticoagulant therapy.?® The Vienna
prediction score uses patient sex, posttreatment
D-dimer, and thrombosis location to estimate
the risk of recurrent VTE over a 5-year period
(www.meduniwien.ac.at/user/georg heinze/zip-
file/).?” The DASH score incorporates patient age
and sex, posttreatment D-dimer, and estrogen use
in women.?® Of these scores, only the HER-DOO?2
score has been prospectively validated in an inde-
pendent patient population (http://congress365.
escardio.org/Presentation/142 492#).



The “tipping point” as to when to recommend
continuing or stopping anticoagulant therapy
can be anchored on the annual risk for disease
recurrence, which can be estimated by 1 or more
of the above clinical prediction rules. It has been
suggested that if the annual risk for recurrence
is 5% or lower,?® this would justify stopping an-
ticoagulation, although others have suggested
continuing treatment unless the annual risk is
3% or lower per year.’? Another way to frame
this decision is to consider indefinite anticoagu-
lant therapy if the cumulative risk of recurrent
VTE is higher than 24% at 5 years.?! The presen-
tation of VTE, whether as DVT or PE, also may
influence decisions about indefinite therapy be-
cause patients presenting with PE are about 3
times as likely to develop PE rather than DVT as
the manifestation of disease recurrence??3? Al-
though the risk of recurrence is about 50% low-
er after an isolated distal (or calf) DVT than af-
ter a proximal DVT, the risk for recurrence does
not appear to differ between patients who ini-
tially presented as proximal DVT or PE.* Finally,
the decision to continue or stop anticoagulation
may also depend on the patient’s perspective and
preferences. Thus, patients who place a high val-
ue on preventing recurrence may accept the as-
sociated bleeding risk, cost, and inconvenience of
continuing anticoagulant therapy, whereas oth-
er patients may prefer to stop therapy and accept
the risk of recurrent VTE.

Back to the case  After a discussion about the po-
tential benefits of ongoing anticoagulant thera-
py and estimated risk for recurrent VTE if antico-
agulation is stopped (~35% over 5 years), the pa-
tient decided to decline D-dimer testing for fur-
ther risk stratification and elected to discontinue
anticoagulation as he places a high value on pre-
venting bleeding due to a lifestyle that includes
motorcycle riding and heli-skiing. Other patients
in this clinical scenario may choose to continue
anticoagulation. For patients without risk factors
for bleeding who stop anticoagulation, acetylsal-
icylic acid (81 mg) daily should be considered,’ as
it provides a 25% to 35% reduction of recurrent
VTE risk compared to no treatment.?%3*

Anticoagulant management for cancer-associated
thromhosis Case example A 68-year-old male
patient (73 kg) is diagnosed with small cell lung
cancer metastatic to the brain and is started on
chemotherapy using a peripherally inserted cen-
tral catheter. Within 2 weeks, he develops arm
swelling and pain in the central catheter line arm
and is diagnosed with axillary-subclavian DVT.
His hemoglobin level is 98 g/1, platelet count is
69 x10%/1, and serum creatinine level is 80 pmol/l.
The peripherally inserted catheter line remains
functional.

Comment In patients with CAT, treatment with
LMWH for at least 3 months remains the first-
-line anticoagulant management. LMWH can be

administered as once-daily regimens (eg, daltepa-
rin, 200 [U/kg; tinzaparin, 175 IU/kg; enoxapa-
rin, 1.5 mg/kg), which have been shown in well-
-designed randomized trials to be more effective
and safer than treatment with an LMWH for 5
to 7 days followed by a VKA.”% In the case of
dalteparin, the dose is reduced to 150 IU/kg af-
ter the initial 4 weeks of treatment.* In general,
the duration of the LWMH therapy is predicat-
ed on whether the cancer is “active” (metastatic,
progressing, or requiring ongoing antineoplastic
therapy) or “inactive”. Most patients with CAT,
however, fall into the “active cancer” category and
indefinite treatment is recommended.’” An exam-
ple of a patient where a limited duration of an-
ticoagulant therapy may be reasonable is when
VTE occurs in the presence of transient risk fac-
tors, such as VTE after cancer resection surgery
with curative intent.

Patients with treated CAT have a 3- to 5-fold
higher risk for bleeding and recurrent VTE than
patients with VTE and no cancer.®*3¢ As in our
case example, thrombocytopenia is common
among patients with CAT. Full-dose anticoagu-
lation can be initiated in patients with a plate-
let count exceeding 50 x 10%/1, with the provisos
that there are no concomitant factors that may
inhibit hemostasis and that platelet count re-
covery is likely (eg, postchemotherapy). In pa-
tients with a platelet count between 30 x10%/1and
50 x10%/1, a 50% reduction in the dose of LMWH
is considered appropriate, whereas in those with
a platelet count of less than 30 x10%/1, consider-
ation should be given to either a prophylaxis-dose
LMWH regimen (eg, dalteparin, 5000 IU; enoxa-
parin, 40 mg/d) or placement of a temporary in-
ferior vena cava filter in patients with acute lower
extremity DVT. If recurrent VTE develops despite
LMWH therapy, increasing the dose of LMWH by
25% is a reasonable treatment option.?’

In patients with CAT, treatment with a DOAC
is an appealing option, which can circumvent
the need for daily subcutaneous injections. How-
ever, there are no direct comparisons of a DOAC
against treatment with an LMWH. Such studies
are ongoing but until then LMWHSs remain the go-
-to treatment for CAT, and DOACSs should be re-
served as a second- or third-line treatment option.

Back to the case This patient was initiated on
treatment with subcutaneous LMWH and re-
sponded well to treatment, with a reduction in
signs and symptoms. The peripherally inserted
central catheter line was maintained for chemo-
therapy and blood product transfusion. It was re-
moved within the subsequent month, and anti-
coagulation was discontinued after 3 months of
treatment since the CAT involved the upper ex-
tremity and was considered secondary to a re-
versible risk factor.

Anticoagulant management for splanchnic vein throm-
bosis Case example A 55-year-old male patient
with alcohol-related cirrhosis and stable portal

REVIEW ARTICLE Managing challenging patients with venous thromboembolism 43



44

hypertension (ie, nonbleeding esophageal varices
and mild ascites) undergoes a surveillance abdom-
inal ultrasound to screen for hepatoma, which
shows a nonocclusive thrombosis of the portal
vein that was not present a year earlier. He has not
had any recent abdominal pain or other gastro-
intestinal symptoms. The ultrasound also shows
cavernous transformation of the portal vein. His
international normalized ratio (INR) is 1.7, and
platelet count is 90 x 10%/1.

Comment The incidence of splanchnic vein
thrombosis is increasing, in part due to the in-
creasing use of diagnostic imaging modalities
that are used to screen patients with chronic dis-
ease such as cirrhosis, or for staging and assess-
ing treatment response in patients with cancer.
In patients who are symptomatic with throm-
bosis involving 1 or more of the portal, mesenter-
ic, and splenic veins, typically presenting with ab-
dominal pain due to upstream end-organ injury
(ie, intestinal or splenic congestion or ischemia),
anticoagulant management is recommended.
Long-term use of LMWH is preferred in patients
with cancer. Moreover, LMWH may be a safer
treatment option for patients with thrombocy-
topenia, in whom a reduced dose can be adminis-
tered, and in patients with abnormal coagulation
test results related to liver disease, in whom INR
monitoring of a VKA may be problematic. Non-
randomized, observational studies suggest that
anticoagulant therapy reduces the risk for throm-
bus extension, recurrence, and overall mortality.
DOACs may be an appealing treatment option in
patients without advanced liver disease, but have
not been assessed in patients with splanchnic vein
thrombosis.®®39 A prospective cohort study is cur-
rently assessing rivaroxaban for the treatment of
acute, symptomatic splanchnic vein thrombo-
sis (RIVASVT-100, NCT02627053). The optimal
duration of anticoagulation for splanchnic vein
thrombosis is not well defined, as randomized
trials of different treatment durations are lack-
ing; however, the same principles can be applied
as in patients with nonsplanchnic vein thrombo-
sis. Thus, patients with concomitant cancer or cir-
rhosis appear to be at high risk (10% per year af-
ter 2 years) for recurrent disease and indefinite
anticoagulation may be warranted.’® The need
for ongoing anticoagulation should be balanced
against patients’ risk for bleeding, particularly
in the setting of portal hypertension and prior
bleeding from esophageal varices.
Asymptomatic patients, such as the case exam-
ple herein, require a more nuanced management
approach. Thus, in patients with active cancer or
with a known thrombophilia, anticoagulant ther-
apy is warranted.®® In patients with cirrhosis and
evidence of chronic thrombosis, manifest by col-
lateralization around the portal veins, the need
for anticoagulant management is less compelling.
In such patients, clinical monitoring and, per-
haps, serial imaging of the portal veins to assess
thrombus progression, is reasonable. An ongoing
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randomized trial (RIPORT, NCT02555111) is com-
paring rivaroxaban to no anticoagulation for as-
ymptomatic, presumed chronic, splanchnic vein
thrombosis.

The presence of mild cirrhosis-associated co-
agulopathy (eg, INR, 1.4-1.7) and mild to mod-
erate thrombocytopenia (eg, platelet count,
50-100 x 10%/1) should not discourage the use of
anticoagulation since such patients may, in fact,
have an overall hypercoagulable state due to de-
creased production of the endogenous anticoag-
ulants, protein C, protein S, and antithrombin,
decreased clearance of von Willebrand factor, and
higher factor VIII levels, which are increased as
acute phase reactants.

Back to the case This patient was considered to
have chronic portal vein thrombosis based on
the lack of associated symptoms and cavernous
transformation around the thrombosed portal
vein. Anticoagulant therapy was not administered
as there was no evidence for cancer or thrombo-
philia, and the pathogenesis was deemed relat-
ed to stasis associated with the underlying por-
tal hypertension, which was now stable. The pa-
tient underwent clinical follow-up and had a re-
peat Doppler ultrasound of the portal vein 3 to
4 months later, which was unchanged and there-
by supported the chronic, nonprogressive nature
of the thrombosis.

Management of patients with massive deep vein
thrombosis Case example A 25-year-old obese
woman (body mass index, 35 kg/m?), who works
as a chef, presents with a 1-week history of pro-
gressive left leg swelling and pain, extending
from the calf to the inguinal area. She is taking
an oral contraceptive but is on no other medica-
tions. The symptoms have become unbearable
in the last 24 hours. A venous ultrasound shows
noncompressibility extending from the poplite-
al to the common femoral vein with a Doppler
finding of thrombus extension into the iliac vein.

Comment The management of patients with
clinically massive DVT, which typically involves
the common femoral or iliofemoral veins, should
consider a different paradigm than the manage-
ment of patients with less extensive DVT, es-
pecially in the setting of severe leg symptoms
or phlegmasia cerulea dolens.*° Involvement of
the iliofemoral vein will greatly restrict venous
return because bypass vein channels, such as
the profunda femoris, are distal to the obstruc-
tion. In such patients, catheter-directed throm-
bolytic therapy should be considered, especially
in patients with recent (within 7 days) symptom
onset who are at low risk for bleeding and have
a high level of physical functioning.” Catheter-
-directed thrombolysis via the popliteal vein al-
lows the delivery of lower doses of thrombolytic
therapy than systemic administration (eg, tissue
plasminogen activator infusion at 0.5 to 1.0 mg/h,
with a total dose of 25 mg or lower) and may be



combined with mechanical thrombus dissolution
(ie, pharmacomechanical catheter-directed throm-
bolysis).*! Venography is performed before and
after the intervention to assess venous patency
and if additional lytic therapy, mechanical disso-
lution, balloon dilation, or venous stenting is war-
ranted. Despite the intuitive appeal of this treat-
ment, and evidence from a moderate-size random-
ized trial that catheter-directed thrombolysis re-
duces the postthrombotic syndrome from 71% to
43% at 5 years,* there are several caveats before
considering such treatment. First, it should be
limited to patients with extensive (eg, iliofemo-
ral) DVT. Second, placement of venous stents is
empiric, with limited evidence for added thera-
peutic benefit, but may be indicated in patients
with evidence of iliac vein stenosis, for example,
with left-sided iliac vein compression by an over-
lying right iliac artery (May-Thurner syndrome).
Third, catheter-directed thrombolysis may rapid-
ly improve acute symptoms but should be admin-
istered with the aim of reducing long-term symp-
toms due to the postthrombotic syndrome. Final-
ly, catheter-directed thrombolysis is likely to be
associated with an increase in bleeding compared
to anticoagulation alone and is less attractive if
there are risk factors for bleeding.

Back to the case This patient received catheter-
-directed thrombolysis, which resulted in rapid
symptom improvement. She was then treated
with an LMWH and a VKA. In addition, an aer-
obic exercise and weight loss program was em-
pirically recommended to improve venous collat-
eral circulation and to reduce venous hyperten-
sion in an effort to mitigate morbidity related to
the post-thrombotic syndrome, especially as her
occupation requires prolonged periods of stand-
ing. Knee-length compression stockings were also
recommended to reduce leg edema.

Conclusions  Although there have been many ad-
vances in the diagnosis and treatment of the “typ-
ical case of VTE” in the past 3 decades, important
unanswered questions remain, as illustrated by
the cases we have presented. Recently complet-
ed and ongoing studies are addressing these and
other related questions. Thus, the SOX trial* has
questioned the routine use of graduated compres-
sion stockings to prevent postthrombotic syn-
drome, although it is reasonable to use compres-
sion stockings in patients with ongoing leg ede-
ma and heaviness.** The soon-to-be-completed
ATTRACT trial® aims to provide robust evidence
as to whether catheter-directed thrombolysis pre-
vents this debilitating sequela of DVT. The SOME
trial'® does not support extensive imaging to de-
tect occult cancer in patients with unprovoked
VTE, and ongoing trials are assessing the use of
DOACs for the treatment of symptomatic CAT
and asymptomatic thrombi in patients with or
without cancer. The CACTUS trial*® does not sup-
port the routine use of anticoagulant therapy in
low-risk patients, defined as without active cancer

or prior VTE, who have symptomatic isolated dis-
tal (calf) DVT,* which is being increasingly de-
tected with the availability of whole-leg venous ul-
trasound. Finally, the SSPE study (NCT01455818)
will determine the safety of withholding antico-
agulant therapy in patients with isolated symp-
tomatic subsegmental PE.

In summary, the large global burden of VTE has
only recently been recognized as a public health
problem that affects millions of people world-
wide.*® The scope of VTE mandates the need for
ongoing research, such as that which we have de-
scribed herein, but also makes it incumbent on
health care professionals in this field to take this
cumulative research to the next level, that is, to
ensure it is being translated and acted upon at the
point of care.
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