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Abstract In this concise review, we discuss some common clinical challenges in themanagement
of patients with cancer-associated venous thromboembolism (VTE), a frequent
complication in patients with cancer that increases morbidity and mortality. While
direct oral anticoagulants (DOACs) have been established in clinical practice for
anticoagulation in patients with VTE without cancer, their efficacy and safety in
patients with cancer have not been assessed in randomized controlled trials until
recently. The choice of the appropriate anticoagulant agent in the era of DOACs to treat
patients with cancer-associated VTE is based on balancing the risk of recurrence against
the risk of bleeding, and potential drug–drug interactions. However, the management
of patients is challenged by special scenarios such as incidentally diagnosed pulmonary
embolism and catheter-related thrombosis, and sometimes complicated by concomi-
tant thrombocytopenia. We provide guidance for management of cancer-associated
VTE in different clinical scenarios in a case-based manner and briefly review recent
clinical studies and guidelines to explain our approach to management of the cases.
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Zusammenfassung Im Rahmen dieser Übersichtsarbeit werden einige Facetten und Herausforderungen
beleuchtet, die die Behandlung von PatientInnen mit Krebs-assoziierten venösen
Thromboembolien (VTE) mit sich bringt. Während für die Behandlung der VTE bei
PatientInnen ohne Krebs direkte orale Antikoagulanzien (DOAK) bereits ihren Einzug in
die klinische Routine gefunden haben, waren Effektivität und Sicherheit dieser
Medikament Therapie der Krebs-assoziierten VTE bis kürzlich nicht durch ausreichende
Evidenz gesichert. Verkompliziert wird Antikoagulation bei Personen mit einer Krebs-
erkrankung durch ein erhöhtes VTE-Rezidiv- und Blutungsrisiko, potentielle Medika-
menteninteraktionen, eine begleitende Thrombozytopenie sowie spezielle klinische
Fälle wie die Katheter-assoziierten Thrombose oder eine inzidentell diagnostizierte
Pulmonalembolie. Das Ziel dieser Arbeit ist es, die neueste Evidenz zu den klinischen
Herausforderungen einer Krebs-assoziierten VTE Fall-basiert zusammenzufassen und
damit einen Leitfaden für den klinischen Alltag zu bieten.
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Background

Venous thromboembolism (VTE), a disease entity including
deep venous thrombosis (DVT) and pulmonary embolism
(PE), is a frequent complication in patients with cancer, and
increases morbidity, mortality, and health-care expenses.1–3

The risk of developing VTE is four to seven times higher for
patients with cancer compared with the noncancer popula-
tion, with cancer-associated VTE accounting for up to 18% of
all VTE cases.1,4–6Riskof VTE in patientswith cancer strongly
depends on underlying risk factors and varies according to
cancer type, stage, treatment, and patient-related factors.7

Cumulative incidence rates of VTE in the general cancer
population have been reported to be as high as 8% and reach
20% in specific cancer types such as brain, pancreatic, and
stomach tumors.8 Managing VTE in the context of cancer
involves several complex aspects and therefore can be chal-
lenging in clinical practice. Within this concise review we
aim at summarizing up-to-date evidence on the treatment of
cancer-associated VTE in a case-based manner and discuss
some common clinical challenges.

Case 1: A Patient with Active Lung Cancer
and Symptomatic Venous
Thromboembolism

A 59-year-old man with non-small-cell lung cancer with me-
tastasis to the contralateral lung presented to the emergency
department 6months after his initial diagnosis and after three
cycles of chemoimmunotherapy (carboplatin/pemetrexed/
pembrolizumab). He reported progressive dyspnea and pain
across the left hemithorax. Upon further questioning, he
reported pain in the left calf for around 2 weeks. Diagnostic
procedureswereperformedandfoundelevatedD-dimer values
(15.0 µg/mL, reference range: <0.5 µg/mL), a filling defect of a
segmental artery of the left medial lobe on contrast-enhanced
computed tomography (CT) of the chest as well as proximal
DVT of the left lower extremity on ultrasonography. He
reported no history of bleeding; his platelet count is 154 G/L.

Evidence for Therapy of Acute Cancer-Associated VTE
Until recently, patients with cancer-associated VTE have been
recommended to be treated with low-molecular-weight hep-
arin (LMWH). This recommendationhasbeenbasedona lower
risk of recurrent VTE compared with vitamin-K antagonists
(VKA) in randomized controlled trials of LMWH versus VKA
over a treatment durationof 3 to6months.9 Themost relevant
of thesetrialswas theCLOTtrial,which reporteda significantly
lower riskof recurrentVTEwith LMWHcomparedwithVKA (9
vs. 17% at 6 months; hazard ratio [HR]: 0.48; 95% confidence
interval [CI]: 0.30–0.77; p¼0.002) and a similar risk of major
bleeding (6 vs. 4%, p¼0.27).10

In contrast to VTE in noncancer patients, direct oral
anticoagulants (DOACs) have not been established as stan-
dard treatment due to lackof robust evidence. In randomized
controlled trials comparing DOAC to VKA for therapy of VTE,
active cancer as an underlying risk factor has been mostly
underrepresented and thereby subgroup analyses in this

special cohort lacked power to confidently recommend their
usage in this setting.11 Further, the standard treatment
regimen in these studies was VKA,12–15 which was not the
recommended treatment for VTE in the cancer population
according to guidelines.

Recently, twophase III trials comparingDOACstoLMWHfor
treating cancer patients with acute VTE have been published.
In the Hokusai VTE Cancer study, a prospective open-label,
blinded endpoint evaluation (PROBE), noninferiority trial,
patients were randomized to receive either LMWH for at least
5 days followed by oral edoxaban (60mg once daily or in a
reduced dose of 30mg once daily when creatinine clearance
was below 50mL/min, body weight of<60kg, or concomitant
use of a potent P-glycoprotein [P-gp] inhibitor) or subcutane-
ous dalteparin (200 international units [IU] per kilogram of
body weight once daily for 1 month followed by 150 IU per
kilogram once daily). Treatment durationwas 6 to 12months.
The composite outcome of recurrent VTE or major bleeding at
12months of follow-upwasobserved in12.8% in theedoxaban
groupand13.5% in thedalteparingroup (modified intention to
treat population: 1,046 patients; HR: 0.97 [0.70–1.36];
p¼0.006 for noninferiority). VTE occurred less frequently in
the edoxaban group (7.9 vs. 11.3%; difference in risk: �3.4%
[�7.0 to 0.2]) but the incidence of major bleeding was higher
(6.9 vs. 4.0%; difference in risk: 2.9% [0.1–5.6]). The increased
risk in major bleeding composed mostly of nonsevere upper
gastrointestinal bleeding in patients with gastrointestinal
malignancies, with no reported stratification according to
exact type of gastrointestinal malignancy.16 In the SELECT-D
trial, a multicenter, randomized, open-label, pilot trial com-
pared theoral factorX inhibitor rivaroxaban(15mg twicedaily
for 3 weeks, then 20mg once daily for a total of 6 months) to
dalteparin (200 IU/kg daily during the first month, then 150
IU/kg daily up to month 6). A total of 203 patients were
randomized to each group. The primary efficacy outcome of
6months’ cumulative incidence of recurrent VTEwas lower in
the rivaroxaban group (4 vs. 11%; HR: 0.43 [0.19–0.99])
compared with treatment with LMWH, while rates of major
bleeding were higher (6 vs. 4%; HR: 1.83 [0.68–4.96]). Patients
with upper gastrointestinal malignancies (esophagus or gas-
troesophageal junction) tended to experience major bleeding
more frequently in the rivaroxaban group (4/11 patients [36%]
vs. 1/19 patients [11%]). Rates of clinically relevant nonmajor
bleeding (CRNMB) were higher in the rivaroxaban group
(13 vs. 4%; HR: 3.76 [1.63–8.69]) comprising mostly of gastro-
intestinal and urothelial bleeding in patients with colorectal
and bladder cancer, respectively.17 One single-center experi-
ence with the use of rivaroxaban in patients with cancer and
acute VTE, excluding patients with active gastrointestinal or
genitourinary lesions, revealed promising efficacy and safety
with cumulative incidence rates of recurrent VTE, major
bleeding, and CRNMB of 4.2, 2.2, and 5.5%, respectively
(n¼1,072).18 For both the Hokusai VTE cancer trial and the
SELECT-D trial, no excess in intracranial bleeding has been
reported for the DOAC and the control group (Hokusai VTE
cancer: edoxaban: 2 events [intracranial bleeding] in 522
patients, dalteparin: 4 events in 522 patients; SELECT-D: no
intracranial bleeding in both treatment groups).16,17
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Discussion of Management
The two phase III studies evaluating the use of DOACs versus
LMWH have established edoxaban and rivaroxaban as alter-
natives to LMWH in the treatment for cancer-associated VTE.
However, prior to deciding on a certain anticoagulation
modality to treat patients in clinical practice, certain factors
have to be considered.

First, the patient preferencehas tobe respected in the sense
of informed shared decision making. Further, efficacy and
safety have to be balanced according to underlying additional
risk factors such as an increased risk of bleeding, history of
bleeding, renal function, or thepresenceof thrombocytopenia.
According to ISTH SSC (International Society on Thrombosis
and Hemostasis, Scientific and Standardization Committee)
guidance, DOACs are suggested not to be used as first choice
treatment in patients with VTE and luminal gastrointestinal
malignancies (esophageal, gastric, or colorectal cancerwith an
intactprimary), riskofbleeding fromthegenitourinary tractor
nephrostomy tubes, and active gastrointestinal mucosal
abnormalities (e.g., duodenal ulcers, gastritis, colitis, esopha-
gitis).19 This suggestion is based on the higher risk of bleeding
in patients treated with a DOAC compared with LMWH in the
HOKUSAI VTE Cancer and SELECT-D trials. Further, when
selecting the type of anticoagulation, factors like adequate
dosing, renal function, and potential drug–drug interactions
have to be considered. Especially DOACs, as of their metaboli-
zation via the cytochrome P450 3A4 enzyme (CYP3A4) and
their transport via P-gp, harbor the risk of being influenced by
concomitantly administered drugs. A variety of anticancer
drugs or supportive care medication such as certain anti-
emetics and fungostatics interfere with CYP3A4 and/or P-gp
andmight therebyhave an impact onefficacyand safety.20The
application of LMWH is a valid alternative inpatients inwhom
strong interactions are suspected. In the Hokusai VTE Cancer
trial, special attention was paid to the interaction with strong
P-gp inhibitors/inducers as patients treated with protease
inhibitors have been excluded from the study and doses of
edoxabanwere reduced to 30mgdaily inpatients treatedwith
certain tyrosine kinase inhibitors, hormonal agents, immuno-
modulatory drugs, and azol antifungals for the time of con-
comitant application.16

The use of VKA does not play a role in the initial treatment
of cancer-associated thrombosis, due an unfavorable out-
come profile compared with LMWH.10 VKAs also exhibit
many drug–drug interaction potentials, and require regular
monitoring and dose adjustment, especially in patients
receiving chemotherapy. However, they are still an alterna-
tive, if both DOACs and LMWHs are not feasible or available.

Despite lack of robust evidence, the treatment duration is
usually recommended to be 3 to 6months, with an extended
use beyond 6 months for patients with ongoing active
malignancy, as these patients are at an elevated risk for
recurrent VTE compared with patients with cured cancer
or cancer in remission.21–24

In summary, the use of edoxaban or rivaroxaban is
suggested in patients with cancer and acute VTEwhen there
is a low underlying risk of bleeding and no potential drug–
drug interaction (►Fig. 1).19

Management of Case 1
This 59-year old patient with active cancer undergoing chemo-
therapyhadnohistoryofbleedingandnoadditional risk factors
for bleeding. His platelet countwas in the normal range and the
renal function was not impaired. The patient was informed
about therapeutic options and especially the low risk of intra-
cranial bleeding and a higher risk of gastrointestinal bleeding
with DOAC were explained to him. Therefore, in accordance to
the patient’s preference (favoring oral application over subcu-
taneous injections), anticoagulation with rivaroxaban 15mg
twice daily after 3 days of therapeutic anticoagulation with
LMWHwas initiated. After 21 days rivaroxabanwas reduced to
20mg once daily according to drug labeling. During anticoagu-
lation with rivaroxaban, the renal function and platelet counts
were regularly monitored. After 6 months, a follow-up visit to
decide whether to terminate anticoagulation has been sched-
uled. Unfortunately, after initially responding to chemotherapy,
his cancerhasprogressed in themeantimeandhewasswitched
to second-line chemotherapy. He experienced no recurrent
episode of VTE and no bleeding events during anticoagulation.
In this case of active malignancy and ongoing chemotherapy,
anticoagulation was continued, due to a high risk of VTE
recurrence.25,26 It was recommended to continue rivaroxaban
at a dose of 20mg once dailywith regularmonitoring of kidney
function parameters and platelet counts. However, this recom-
mendation is based on expert opinion as the evidence for the
extended treatment for secondarypreventionofVTE inpatients
with cancer is relatively poor.

Case 2: A Patient with Breast Cancer,
Symptomatic Deep Vein Thrombosis, and
Low Platelet Counts

A 45-year old female patient with stage IIb breast cancer was
undergoing primary induction chemotherapy with fluoro-
uracil, etoposide, and cyclophosphamide. Several days after
her last cycle of chemotherapy, she complained about pain in
her left calf. Clinical evaluation revealed unilateral swelling
in the affected leg with pitting edema and distension of
superficial veins. Compression ultrasonography revealed
obstruction of the left common femoral vein. The patient
had no history of VTE or bleeding and a normal renal
function. However, her blood counts revealed grade 2 throm-
bocytopenia, with a platelet count of 64 G/L.

Evidence for Therapy of VTE in a Patient with
Thrombocytopenia
Thrombocytopenia is a common consequence of chemotherapy
and increases the risk of bleeding. Interestingly, despite low
platelet counts the risk of VTE in a patient with cancer remains
high.8,27 The risk of recurrent VTE strongly depends on the
presence of risk factors such as type of malignancy with
reported rates of 10 to 44%, and rates of bleeding rangebetween
7 and 33% in patients with cancer-associated thrombosis and
thrombocytopenia.28,29 A threshold of 50 G/L of platelets has
been recommended for dosing of therapeutic anticoagulation.
Above this threshold, full-dose anticoagulation has been repor-
ted to be safe and is recommended by the ISTH SSC.29,30 For
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patients with platelet counts below 50 G/L, anticoagulation can
either (1) be applied in full dose with concomitant platelet
transfusion or (2) in reduced doses preferably with a LMWH.30

The guidance for this challenging clinical situation of anticoagu-
lation in a patient with cancer-associated thrombosis and
thrombocytopenia is based on retrospective studies and small
prospective observational cohort studies, as randomized trials

comparing different agents and dosing regimens in this setting
are lacking.31–34 For patients in the acute phase of VTE (�30
days since the event) and high-risk features for recurrence such
as symptomatic, proximal PE, proximal DVT, or history of
previous thrombotic events, therapeutic dosing of LMWH
with platelet transfusion to maintain platelet counts above 40
to 50 G/L is suggested.30 For patients with a lower risk of

Fig. 1 Treatment algorithm for patients with acute cancer-associated VTE according to ISTH SSC 2018 guidance statement. aVenous
thrombosis and/or pulmonary embolism. bLMWH dosing according to platelet count and risk of thrombus progression according to Fig. 2. cHigh
risk of bleeding includes luminal GI cancer with primary in place, cancer at risk of bleeding from GU-tract or nephrostomy tubes, and active GI
mucosal abnormalities (gastric/duodenal ulcers, gastritis, esophagitis, colitis). dInteractions with drugs that influence CYP3A4 and/or P-gp.
eRivaroxaban monotherapy or edoxaban monotherapy after LMWH lead-in. fActive cancer: cancer that has not been surgically removed (active
tumor burden in patient); antineoplastic treatment is being administered; hematological cancer not in complete remission. CYP3A4,
cytochrome P450 3A4; DOAC, direct oral anticoagulant; GI, gastrointestinal; GU, genitourinary; ISTH, International Society on Thrombosis and
Haemostasis; LMWH, low-molecular-weight heparin; P-gp, P-glycoprotein; SSC, Scientific and Standardization Committee; VTE, venous
thromboembolism.
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recurrence (incidental, subsegmental PE, catheter-related
thrombosis [CRT], distal DVT) or patients in the chronic and
subacute phases of cancer-associated VTE (>30days since the
event), dose adjustment (50%, or therapeutic dose, or prophy-
lactic dose) of LMWH is suggested.30 In general, anticoagulation
should be withheld for patients with platelet counts <25G/L
and resumedwhen platelets increase again, with full therapeu-
tic anticoagulation being possible when platelet counts are
>50G/L.30 The use of DOACs in patients with severe thrombo-
cytopenia (<50G/L) is not recommended, because no data are
available to support their use in this setting and there is
potential increase of bleeding risk with DOAC compared with
LMWH.16,17,30 In patients with acute VTE and absolute
contraindications to anticoagulation, for example in patients
with active bleeding or those with severe, prolonged thrombo-
cytopenia when platelet transfusion is not possible or not
efficacious to increase the platelet count, the use of a retrievable
inferior vena cava filter might be considered on a case-by-case
basis.30,35,36

In summary, patients with platelet counts above 50G/L
should be treated with full-dose anticoagulation, either

LMWH or DOACs. For patients with severe thrombocytope-
nia (platelet count <25G/L), anticoagulation should be
paused. For those between 25 and 50G/L, anticoagulation
should be tailored according to individual risk of thrombus
progression and timing after diagnosis of the thrombotic
event with adjusted dose (half the therapeutic dose or
prophylactic dose of LMWH) or in full dose after platelet
transfusion to maintain the platelet count above 40 to
50G/L. ►Fig. 2 describes an algorithm for the management
of patients with cancer-associated VTE and concomitant
thrombocytopenia.

Management of Case 2
In this patient with mild thrombocytopenia, full-dose anti-
coagulation is acceptable, as suggested by the guidance of the
ISTH SSC and suggested in the protocol of both the SELECT-D
and theHokusai VTE cancer study. After 5 days of therapeutic
dose of LMWH, edoxaban at a dose of 60mg once daily was
prescribed. She did not experience recurrent VTE or bleeding
episodes, with close monitoring of her blood counts over the
course of her chemotherapy treatment.

Fig. 2 Management of cancer-associated thrombosis in patients with thrombocytopenia according to ISTH SSC 2018 guidance statement.
aSubacute/chronic event:>30 days since VTE. bAcute event:�30 days since VTE. cHigh-risk features include symptomatic, proximal PE, proximal
DVT, or history of previous/recurrent thrombotic events. dIVC filters should only be considered in patients with absolute contraindication to
anticoagulation and be removed as soon as anticoagulation is resumed. DOAC, direct oral anticoagulant; DVT, deep vein thrombosis; ISTH,
International Society on Thrombosis and Haemostasis; IVC, inferior vena cava; LMWH, low-molecular-weight heparin; PE, pulmonary embolism;
SSC, Scientific and Standardization Committee; UFH, unfractionated heparin; VTE, venous thromboembolism.
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After 3 months, the patient underwent curative surgery,
with perioperative discontinuation of edoxaban, which was
stopped 48hours prior to surgery and restarted on the
thirdday postsurgery. Due to the high risk of VTE in patients
undergoing major cancer surgery, thromboprophylaxis with
LMWH was initiated in the evening of the surgery and
continued until the restart of edoxaban.37,38 At a follow-up
visit after 6 months, the patient was in remission after
curative surgical treatment and had no further anticancer
therapy. Therefore, the decision to terminate anticoagulation
was made.

Case 3: A Patient with Cancer and Incidental
Pulmonary Embolism

A 67-year old male patient with recurrent gastric cancer
metastatic to the liver has been currently undergoing chemo-
therapy (cisplatin/5-fluorouracil). After four cycles of chemo-
therapy the patient underwent contrast enhanced CT for
restaging purposes. The patient’s cancerwas stable in compari-
son tobaseline imaging.However, afillingdefectofa segmental
branch of the right upper pulmonary artery was detected. On
thorough questioning, the patient reported no symptoms
suggestive of either PE and/or DVT. On compression ultraso-
nography of both lower extremities, no evidence of thrombotic
occlusion was detected. The patient has had a normal renal
function, grade1 thrombocytopenia (120G/L), andnohistoryof
bleeding. The treating oncologist asked the hematologist for
consultation on how to manage the patient and whether to
commence anticoagulation or not.

Management of a Patient with Cancer and Incidental
Pulmonary Embolism
Incidentally diagnosed VTE in patients with cancer, detected
mostly on restaging imaging procedures, is a common issue
in oncologic practice. Up to 5% of patients with cancer will
develop incidental VTE during the course of their disease and
around 50% of all cancer-associated VTE is estimated to be
detected incidentally.39,40 Based on findings of several
retrospective cohort studies, international guidelines sug-
gest the same therapeutic approach for incidental VTE as for
symptomatic events.21,23,41 For example, a retrospective
cohort study by den Exter et al, comparing outcomes of
incidental with symptomatic VTE in patients with cancer,
found similar recurrence rates (13.3 vs. 16.9%).42 Also Sahut
et al reported similar rates of recurrence for incidental and
symptomatic events (6.1 vs. 7.7%) in another retrospective
study.43 In a large, multicenter prospective cohort study,
rates of recurrence were found to be 6% (4.4–81) during
12 months of follow-up.44 A recent subgroup analysis of the
Hokusai VTE cancer trial revealed similar rates of recurrence
and bleeding in patients with incidental and those with
symptomatic VTE.45 Overall, 53% of patients included in
the SELECT-D study and 33% of patients in the Hokusai
VTE cancer trial had asymptomatic index events.16,17 In
contrast, previous studies comparing the efficacy and safety
of LMWH versus VKA did not include patients with inciden-
tal VTE events.10

The clinical management of incidentally diagnosed
asymptomatic subsegmental PE still is a matter of debate.
In a general cohort of cancer and noncancer patients, higher
detection rates of subsegmental PE on multidetector CT
compared with single-detector CT did not lower the risk of
recurrent VTE, as reported by a systematic review conducted
by Carrier et al.46 Further, a retrospective study investigating
outcomes of incidental, subsegmental, and more proximal
locations of PE found an increased risk of death in patients
with PE located in segmental andmore proximal branches of
pulmonary arteries, while subsegmental PE was not associ-
atedwith an increased risk of mortality.47However, a pooled
analysis of retrospective studies48 and a prospective cohort
study found comparable risk of recurrent thrombosis in
patients with cancer-associated VTE for subsegmental and
more proximal PEs (6.4 vs. 6.0%, p¼0.93).44 Based on these
findings, the ISTH SSC formulated several suggestions on the
management of incidental PE. First, radiological findings
should be reviewed by an experienced radiologist. After
confirmation of the diagnosis of incidental, subsegmental
PE, bilateral compression ultrasonography of both legs
should be performed to evaluate potentially concomitant
DVT. Patients who are found to have proximal DVT are
suggested to receive therapeutic anticoagulation. For the
remainder of patientswith isolated, incidental subsegmental
PE, with or without asymptomatic distal DVT, therapeutic
decision-making should balance individual risk of recur-
rence and bleeding, with short-interval clinical follow-up
recommended for patients who are decided not to receive
anticoagulation and compression ultrasonography after
1 week in patients with concomitant DVT.41 ►Fig. 3 descri-
bes an algorithm of clinical management of patients with
cancer and incidental PE based on these recommendations.

Management of Case 4
In this patientwith active cancer and asymptomatic incidental
segmental PE, therapeutic anticoagulationwas indicated. As of
the elevated risk of bleeding in patients with upper gastroin-
testinal malignancies when treated with DOACs, the use of
LMWH is favorable in this setting and was recommended to
the patient. His mild thrombocytopenia should be closely
monitored but does not necessitate dose adjustment at
the time.

Case 4: A Patient with Symptomatic
Catheter-Related Thrombosis

A 71-year old woman with rectal cancer is currently under-
going induction chemoradiotherapy. After two cycles of
therapy, administered via right-sided peripherally inserted
central catheter (PICC), her treating physician notices diffuse
swelling of her entire right arm and pitting edema. Upon
questioning, the patient reports intermittent pain in the
affected arm since 3 days and no chest pain, dyspnea, and
hemoptysis are present. Ultrasonography reveals obstruc-
tion of the axillary and subclavian veins. She has no history of
bleeding, her renal function is within the normal range, and
her platelet count is 89G/L. There are no signs of infection.

Hämostaseologie Vol. 40 No. 1/2020

Management of Cancer-Associated Thrombosis Moik, Ay 43

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Evidence on Therapeutic Management
Patients with cancer often receive antineoplastic or support-
ive therapy via central venous catheters (CVCs). This local
trigger, influencing blood flow, in combination with a sys-
temic state of hypercoagulability due to the underlying
malignancy, harbors the risk of CRT. Reported incidence rates
of CRT vary widely, with rates of asymptomatic events of up
to 50% and symptomatic events of 1 to 5% in a general
population of patients with CVC.49 In a prospective cohort
study by Lee et al, the cumulative incidence of CRT in patients
with cancer was 4% after a median of 30 days after inser-

tion,50 and in the prospective study by Decousus et al a 3.8%
incidence of CRT was found after 12 months of follow-up.51

The risk factors for CRT were, amongst others, type of CVC
(highest in PICC), size of catheter in relation to the inserted
vein, position of catheter tip, placement via the jugular vein,
history of VTE, systemic or local inflammation, and meta-
static cancer.49

Management of CRT is a “grey zone” due to lack of high-
qualityevidence. Expert guidance suggests leaving the catheter
insitu, giventheabsenceof local inflammation,malfunction,or
incorrect positioning. Therapeutic anticoagulation, preferably
LMWH, should be initiated with a proposed duration of
treatment of 3 to 6 months or longer if the catheter is still in
place.52,53

Recommendations on modality of therapeutic anticoagu-
lation are mostly based on extrapolations of data from clinical
trials on cancer-associated DVT/PE and on observational stud-
ies. In a systematic review on treatment of CRT, Baumann
Kreuzigeret al reported rates of recurrentVTEof7.0%and rates
ofmajorbleedingof2.8 to4.9%ofanticoagulatedpatients,with
large variations in treatment modality and duration.54 In a
prospective pilot study, which investigated the outcome of
anticoagulationwith VKA in 74 patients with cancer and CRT,
no recurrent VTE and four major bleeding events were repor-
ted.55 However, based on data on management of cancer-
associated VTE in general, LMWH is usually recommended
over VKA.21,52 The application of DOACs in the setting of CRT
remains a matter of discussion. In a prospective pilot study
conducted by Davies et al, evaluating the use of rivaroxaban in
80 patients with cancer and CRT, rates of recurrent VTE and
major bleeding were 1.43% (0.25–7.66) and 12.85% (6.9–22.7),
respectively.56

In summary, patients with CRTshould receive therapeutic
anticoagulation for 3 to 6 months or longer, if the catheter is
still in place. The CVC can be left in situ, if no signs of infection
are present, it is functional and still in use. LMWH is
suggested as the first choice for anticoagulation, with only
limited data on the use of DOACs in this setting.

Management of Case 4
In this patient with rectal cancer and CRT, anticoagulation
was initiated with full-dose LMWH. Her catheter was func-
tional and left in place. Symptoms of CRT have resolved
during anticoagulant treatment. After 5 months, the patient
had undergone curative resection and received adjuvant
chemotherapy via her CVC. The patient was in complete
remission and the decision to remove her PICC was made,
because no further chemotherapy was planned. The patient
did not experience recurrent VTE or bleeding complications.
Due to the absence of ongoing prothrombotic risk factors, the
decision to terminate anticoagulation was made.

Summary and Conclusion

Clinical management of patients with cancer-associated VTE
is challenging. Balancing the risk of recurrence with risk of
bleeding and patient preferences in the age of emerging
evidence for DOAC needs a personalized approach to select

Fig. 3 Management of incidental, asymptomatic PE modified
according to ISTH SSC 2015 guidance statement. aCareful review of
history and clinical examination is recommended to exclude symp-
tomatic VTE. bLocation within the pulmonary arterial branches.
cEvaluation of concomitant asymptomatic DVT on bilateral com-
pression ultrasonography. dTherapeutic anticoagulation recommen-
dations extrapolated from data on symptomatic events according
to ►Fig. 1. eConsidering risk of bleeding, risk factors for recurrent
thrombosis, performance status, patient preference; clinical moni-
toringþ serial bilateral compression ultrasonography after 1 week for
patients with distal DVT. DOAC, direct oral anticoagulants; DVT, deep
vein thrombosis; ISTH, International Society on Thrombosis and
Haemostasis; LMWH, low-molecular-weight heparin; PE: pulmonary
embolism; SSC, Scientific and Standardization Committee; VTE, ve-
nous thromboembolism.
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the appropriate treatment. Special clinical cases such as
incidentally diagnosed PE, DVT of the upper extremity in
association with a CVC, and the presence of thrombocytope-
nia are frequent scenarios that further complicate the man-
agement of patients. In general, according to recent
publications and guidelines, DOACs are an effective and
safe alternative to LMWH in patients with cancer-associated
VTE. However, in certain subpopulations, e.g., in patients
with gastrointestinal tumors, risk of gastrointestinal bleed-
ing is higher with DOAC compared with LMWH. Further
research is needed to better stratify risk of bleeding and VTE
recurrence, to evaluate the impact of drug–drug interactions
and to provide data on other DOACs, as for apixaban, which is
currently being investigated within the CARAVAGGIO trial.57

Recommendations on special clinical scenarios are often
based on low evidence and more data are needed to produce
robust evidence and thereby improve management of anti-
coagulation cancer patients with incidental PE, CRT, and
thrombocytopenia.
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