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Epidemiology of Cancer Associated Thrombosis (CAT)

Nearly 155 years on……
• Common Condition   Bidirectional Relationship
• 2nd most common and preventable cause of death in 

outpatients with cancer
• Cancer patients 4-7 fold increased risk of VTE in 

comparison to general population
• Incidence VTE  high and rising, highest in first few months 

after cancer diagnosis 
• 20-30% of all first VTEs are CAT

Timp et al. 2013 Blood 122 (10): 1712-1723
Walker et al. 2013 Eur J Cancer 49 (6): 1404-1413



How many deaths did CAT 
account for in 2015 ?

1) 1531
2) 2776
3) 4224

?

http://apptg.org.uk/wp-content/uploads/2016/12/VTE-in-Cancer-Patients-2016.pdf



CAT – Scope of the Problem
• October 2014, 3998 CAT-related deaths 

in England and Wales 
Figures for 2015 are

Unnecessary Deaths from CAT are increasing
• The average annual increase in cancer deaths in which 

VTE is also listed as a cause of death is 
over four times higher 
than the average annual increase in overall cancer deaths

http://apptg.org.uk/wp-content/uploads/2016/12/VTE-in-Cancer-Patients-2016.pdf

4224



‘Cancer Has Really Long Arms’  – SARA

24.03.15     Colon cancer (right hepatic flexure) diagnosed 
27.05.15     Right hemicolectomy performed - Duke's B 
21.08.15     Adjuvant chemotherapy

September, October and November 2015
Consultant oncologist clinic appointments:   breathlessness flagged up 
by Sara
(her father had died from a PE)

29.11.15     Admitted with neutropenic sepsis; incidental PE seen on CT 
abdomen;  confirmed on CTPA

24.06.16     Completed 7 months of rivaroxaban
12.01.17 Chronic Pulmonary Embolic Disease diagnosed

The rest is NOT history……

‘there is no shortness of breath at rest, 
no chest pain, cough or haemoptysis 
and, on examination, her chest is clear 
and  there is no ankle or calf swelling’

…breathlessness….’related to fatigue 
and loss of fitness.  I have encouraged 
her to begin to exercise a little, starting 
off with just short brisk walks for ten 
minutes and slowly building up.’





Complications OF DVT and PE

• In a Japanese DVT registry (n=1298), active cancer is an 
independent risk factor for post thrombotic syndrome (PTS)1

• In the European chronic thromboembolic pulmonary hypertension
(CTEPH) registry (n=687), patients with a history of 
cancer were found to have an increased risk of 
developing CTEPH compared with those with 
non-thromboembolic PH2

1. Nishimoto R et al.  COMMAND REGISTRY INVESTIGATORS Heart Vessels 2018 Oct 6. doi: 
10.1007/s00380-018-1277-3. [Epub ahead of print]
2. Bonderman D, Wilkens H, Wakounig S, et al. Risk factors for chronic thromboembolic pulmonary 
hypertension. Eur Respir J 2009; 33: 325–331.



• Greater Risk of Early Mortality1

• Increased Morbidity – hospitalisation2

• Increased risk of recurrent VTE3

• Bleeding Complications on anticoagulation3

• Cancer Treatment Delays
• Increased Healthcare Costs2

- Patient Perspectives

Other Adverse 
Consequences of CAT

1. Chew HK et al. 2006 Arch Intern Med 166 (4): 458-464
2. Lyman GH et al. 2016  Blood 128:4751
3. Prandoni P et al. 2002 Blood 100: 3484-3488 



CAT Patient Pathway –
PELICAN Study

• An investigator-initiated study in which 20 patients 
receiving treatment for CAT were interviewed about 
their experiences of CAT within the context of the 
cancer journey

• The CAT journey was considered a distressing one, 
with limited support or information, different to 
cancer treatment

• Little ownership for the management of CAT, which 
further added to their distress © 2015 Noble et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution – Non Commercial (unported, v3.0)  

License. The full terms of the License are available at http://creativecommons.org/licenses/by-nc/3.0/. Non-commercial uses of the work are permitted without any further 
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on 
how to request permission may be found at: http://www.dovepress.com/permissions.php
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Introduction: Thrombosis remains the most common preventable cause of mortality in cancer 
patients receiving chemotherapy. Whilst the prophylaxis and treatment of this condition is well 
understood, the patient experience and subsequent behavioral factors are not.
Methods: Patients receiving treatment for cancer-associated thrombosis (CAT) were 
interviewed about their experiences of CAT within the context of their cancer journey. Twenty 
interviews were transcribed and analyzed using framework analysis.
Results: Chemotherapy patients were well informed about the risks of febrile neutropenia, 
how to recognize it, and when to seek medical attention. However, they had limited knowledge 
about CAT and received no information about the condition. Red flag symptoms sugges-
tive of CAT were attributed to chemotherapy or the underlying cancer, resulting in delayed 
presentation to hospital, and diagnosis. The CAT journey was considered a distressing one, with 
limited support or information, in complete juxtaposition with the treatment they received for 
their cancer. Patients felt there was little ownership for the management of CAT, which further 
added to their distress.
Conclusion: CAT is a common occurrence and patients view their experiences of it within 
the context of their overall cancer journey. However, patients receive little information to help 
recognize CAT and access timely treatment on the development of symptoms. Whilst other cancer 
complications have clear treatment pathways, thrombosis does not appear to have been afforded 
the same priority. A proactive approach to increase patient awareness, coupled with established 
CAT pathways is likely to reduce mortality, morbidity, and long-term psychological distress.
Keywords: venous thromboembolism, qualitative, patient journey, low-molecular-weight 
heparin, patient experience

Introduction
Venous thromboembolism (VTE), comprising of deep vein thrombosis (DVT) 
and pulmonary embolus (PE) is a common phenomenon, which occurs in one in 
1,000 patients and annually affects 6.5 million people worldwide.1,2 The rate is higher 
in the cancer population, accounting for 18% of all VTE cases.3 Up to 20% of patients 
with malignancy will develop cancer-associated thrombosis (CAT) during the course 
of their disease.4 Of these, over 50% will occur in the first 3 months of diagnosis, thus 
complicating cancer treatments, as well as conferring additional symptom burden.  
In addition to acute and long-term morbidity, CAT remains the number one cause 
of death during chemotherapy and the most common cause of all cancer deaths sec-
ond only to disease progression.5,6 The challenges of managing CAT are also well 
recognized; cancer patients are at greater risk of both recurrent VTE and bleeding 
complications compared to those without malignancy.6–8

Clinical guidelines recommend that the first-line treatment of CAT require 3–6 months 
anticoagulation with weight-adjusted low-molecular-weight heparin (LMWH).9–11 Despite 
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PELICAN FINDINGS
• Most patients had heard of VTE, none had been aware of a 

link between VTE and cancer 
• Due to low awareness, patients present for treatment late
• Low awareness of CAT among HCPs: alternative diagnoses 

were often considered first
• Patients started on LMWH were quickly discharged with 

limited explanation and/or support
• Some patients identified symptoms of VTE as a worsening of 

their cancer
• None of the patients recalled being told of the VTE 

symptoms which would require medical attention



The Emotional CAT Pathway – PELICAN STUDY

DIAGNOSIS, 
ASSESSMENT 
& FIRST TREATMENT

PRIOR TO DIAGNOSIS
ADDITIONAL
ASSESSMENTS 

& INTERVENTIONS

FINAL OUTCOME/

TREATMENT
CESSATION

Low awareness, 
knowledge and 
understanding of VTE 

A state of shock, fear 
and pain. 

Pre-existing 
knowledge based on 
previous VTE 
experience of friends 
/relatives 

Disease 
understanding and 
perception mainly 
driven by HCPs 

VTE often viewed as a 
passing experience; 
not as troubling as 
the cancer

Seek reassurance and 
comfort

A state of stress, fear 
and distress

Concerned about the 
future

Lack engagement 
when it comes to CAT 
treatment options

Do not understand 
disease severity, 
progression or benefit 
of taking medication 
as intended

Seek reassurance and 
comfort

Do not understand 
disease severity, 
progression or benefit 
of taking medication 
as intended

Insecure, afraid and 
concerned

Thinking about the 
future – for 
themselves and their 
family

Concerned about the 
risk of new event and  
possible long term 
effects

Concern, insecurity 
and frustration

Noble S et al. Patient Prefer Adherence 
2015 Feb 24;9:337-45



In a qualitative interview study of 37 patients in the select-d 
trial:
Only 7/37 patients had been aware of their increased risk of 
VTE and what to look out for
Most misattributed their symptoms to e.g. effects of cancer 
treatment, delaying help-seeking

Impact of CAT on cancer patients

No-one had told me that 
it could happen, or if 

they had told me they 
hadn’t said it enough, 

not so you can 
remember - P12

I’d been in pain with my leg 
for a good week or so but 
you just think it’s part of 
the cancer. - P2 

Hutchinson, A., Rees, S. et al. Palliative Medicine 2018 Nov 29:269216318815377. [Epub ahead of print]



What can we do?  Multifactorial Approach

• More than 50% cases 
of CAT occur in first 3 
months post diagnosis

• Put on same footing as 
neutropenic sepsis



Filling the Gaps in CAT Care?

• NHS Trust CAT Pathway 
• Timed and Targeted

Patient Information 
- what is a clot?
- what to look out for
- what to do if suspect VTE
- what treatment?
- how long?

http://anticoagulationuk.org/prevention/cat



We can follow guidelines

• ASCO – awaiting update any time now
Last Update 2014; published 20151

- LMWH is recommended for the initial 5 to 10 days of treatment of 
established deep vein thrombosis and pulmonary embolism as well 
as for long-term secondary prophylaxis for at least 6 months

- Use of novel oral anticoagulants is not currently recommended for 
patients with cancer and VTE

• ASH2 – awaiting update any time now



NCCN – 20151 – update March 20182

• Acute:  Full dose anticoagulation
• Chronic – LMWH for first 6 months monotherapy

- if warfarin, transition to INR of 2 to 3
• Duration:  6 months for LMWHs –

- for patients with active cancer or in whom risk  factors 
for recurrence persist, indefinite anticoagulation

• DOAC – edoxaban now an option as a combination 
therapy

1. Streiff MB et al. 2015. http://www.nccn.org/professionals/physician_gls/pdf/vte.pdf
2. NCCN Guidelines for Cancer-Associated Venous Thromboembolic Disease (VTE) 
V.1.2018 – Follow-Up on 03/12/18

http://www.nccn.org/professionals/physician_gls/pdf/vte.pdf


Can we prevent clots?
Thromboprophylaxis for CAT:  Background

§ Until recently, although parenteral thromboprophylaxis reduced the risk of 
VTE in ambulatory patients undergoing chemotherapy, the absolute risk 
reduction was modest1

§ Previously, with LMWHs, no increased risk of major bleeding but high cost 
(in some healthcare economies), and inconvenience of daily injections1,2

§ The use of direct oral anticoagulants as thromboprophylactic agents in 
patients with cancer may offer important advantages over parenteral 
agents, including route of administration, convenience, and cost3

1. Agnelli G et al. N Engl J Med 2012;366:601-9 
2. Agenell G et al.  Lancet Oncology 2009; 10:943-9
3.   Raskob G et al, N Engl J Med 2018;378:615–624



Pancreas

Statistics for each study MH risk ratio and 95% CI
MH risk Lower Upper 

ratio limit limit p-Value

FAMOUS 0.77 0.21 2.84 0.70

TOPIC-1 1.01 0.36 2.81 0.99

TOPIC-2 0.53 0.25 1.11 0.09

PRODIGE 0.66 0.29 1.49 0.32

PROTECHT 0.50 0.22 1.13 0.10

SIDERAS 0.82 0.23 2.94 0.76

0.64 0.44 0.94 0.02
CONKO004 0.35 0.16 0.75 0.01

FRAGEM 0.37 0.17 0.81 0.01

0.36 0.20 0.62 <.001

0.1 0.2 0.5 1 2 5 10

LMWH Control

Other Cancers

Kuderer et al. ASH 2009.

Thromboprophylaxis in Ambulant Cancer Patients

Efficacy outcome: VTE



Can we target high-risk patients?
Khorana Score Includes Multiple Risk Factors To Predict 
Chemotherapy-Related VTE in the Outpatient Setting

Khorana score*1,2

*1. Adapted from: Khorana AA et al, Blood 2008;111:4902–4907; 
2. Khorana AA et al, Thromb Haemost 2017;117:2135–2145.     3. Ay C et al, Blood 2010;116:5377–5382

Risk of VTE in patients according to the 
Khorana risk scoring model#3Variable Points

Type of cancer

Very-high-risk cancer: 
Stomach, pancreas 2

High-risk cancer: Lung, 
lymphoma, gynaecological, 
bladder, testicular, renal

1

Pre-chemotherapy Platelet 
count ≥350,000/µl 1

Haemoglobin level <10 g/dl or 
use of red cell growth factors 1

Pre-chemotherapy Leukocyte 
count >11,000/µl 1

Body mass index ≥35 kg/m2 1
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The Khorana score identifies patients with a higher risk of VTE, who could possibly 
benefit from prophylaxis1



Can we use DOACs?
DOACs and warfarin are substrates of key metabolic and transport 
pathways
Drug–Drug Interactions: Inducers and Inhibitors of CYP3A4 and P-gp

• Inhibitors of CYP3A4 and/or P-gp may increase risk of bleeding on DOACs1,2

Kinase inhibitors CYP3A4 P-gp
Afatinib ↓
Alectinib ↓
Ceritinib ↓
Crizotinib ↓
Dasatinib ↓
Ibrutinib ↓
Idelalisib ↓ ↓
Imatinib ↓
Lapatinib ↓ ↓
Nilotinib ↓ ↓
Osimertinib ↓
Vemurafenib ↑ ↓
Lenvatinib ↑ ↑

Chemotherapies CYP3A4 P-gp
Doxurubicin ↓
Topotecan ↓
Vinblastine ↓
Mitotane ↑
Venetoclax ↓

Supportive care CYP3A4 P-gp
Aprepitant ↓
Methylprednisolone ↓
Dexamethasone ↑ ↑

1. Momin W et al, Eur Heart J 2017; 38:1217-1218 

2. Bellesoeur A et al, Crit Rev Oncol Hematol. 2018; 129:102-112



Patient Perspectives on DOACs
Treatment Study[

Similar prophylaxis qualitative study underway
ØMost patients experienced unwanted effects as result 

of injections, but these were acceptable in context of 
being a cancer patient

ØTablet was seen as better but only if as effective

Obviously you're covered in bruises 
so you don't look great, but I'm now 
covered in scars and colostomy bags 
and that sort of things, it seems a 
very small price to pay. It becomes a 
bit relative really. - P21

If a tablet would serve the 
same purpose then I would 
certainly sooner take a 
tablet, but…if the 
injections are an 
advantage then it’s worth 
putting up with the 
discomfort. - P11

Hutchinson, A., Rees, S. et al. Palliative Medicine 2018 Nov 29:269216318815377. [Epub ahead of print



2 Thromboprophylaxis trials for CAT
DOACs vs placebo

- published NEJM >2 months ago

• AVERT1

• CASSINI2

1. Carrier M et al. N Engl J Med 2019;380:711-9
2. Khorana AA et al. N Engl J Med 2019;380:720-8



Thromboprophylaxis and DOACs
AVERT - Apixaban For The Prevention Of Venous Thromboembolism in 

High-risk Ambulatory Cancer Patients Receiving Chemotherapy:

Kimpton M, Wells P and Carrier M. Thrombosis Research 164 (2018) S124–S129

574 patients 

Primary efficacy outcome:  the first episode of objectively documented major VTE
Primary safety outcome: major bleeding (ISTH definition)



AVERT Results:   Efficacy and Safety Outcomes
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Apixaban (n=288) Placebo (n=275)

Study Period (mITT)# On-treatment*

p<0.001 p=0.046 HR 1.29 
(0.98-1.71)

HR 0.14 
(0.05-0.42)

HR 1.89 
(0.39-9.24)

Carrier M et al. N Engl J Med 2019;380:711-9[



Thromboprophylaxis and DOACs   CASSINI

*As indicated by a Khorana risk score ≥2; #subjects stratified at randomisation by tumour type (advanced 
pancreatic cancer (APC) or non-APC); Khorana AA et al,Thromb Haemost 2017: doi:10.1160/TH17-03-0171;

30-day
follow-up

End of study

Rivaroxaban 10 mg od

Placebo

CUS CUS CUS CUS

180±3 days treatment period with follow-
up visits every 8 weeks (±7days)R

N~700#

Rationale: Assess the efficacy and safety of rivaroxaban versus placebo for VTE prophylaxis 
in ambulatory cancer patients initiating systemic cancer therapy and at high risk of VTE1,2

FPFV: Q4-15
LPLV: Q3-18

Indication: VTE prevention in patients 
with cancer

Short design: Multinational, multicentre, randomized, double-
blind, placebo-controlled phase IIIb superiority study

Population: Patients with 
various cancer types initiating 

systemic chemotherapy at 
high risk of VTE*

Composite Efficacy Primary Endpoint: symptomatic/aysymtomatic leg proximal DVT; 
symptomatic arm or distal DVT; symptomatic/incidental PE; VTE-related death
Primary safety endpoint: Major Bleeding (ISTH-defined)



CASSINI Results
PlaceboRivaroxaban*

*Rivaroxaban 10 mg od
1. Khorana AA et al, ASH 2018. https://ash.confex.com/ash/2018/webprogram/start.html [accessed Nov 2018]; 

p=0.101 p=0.265
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Thromboprophylaxis? 

• Taking AVERT and CASSINI together, there was a significant 
benefit of DOACs for prevention of VTE with a low incidence 
of major bleeding1

• The number of patients completing the trial regimes was low 
• Guidelines do not recommend use of routine 

thromboprophylaxis in ambulatory cancer patients other than 
in high-risk patients (e.g. pancreatic cancer)1

– Individualisation is recommended – Khorana score should 
be considered1

• Where now?

1.  Agnelli G. N Eng J Med 380 (8): 781-783
2. NICE guideline [NG89], Venous thromboembolism in over 16s: reducing the risk of hospital-acquired deep 
vein thrombosis or pulmonary embolism. National Institute for Health and Care Excellence, March 2018



Thromboprophylaxis DOAC or LMWH Trials
Impact on Practice?  Considerations

• Screening or not?
• Cost Utility?
• Absolute Risk - clinically relevant?
• Risk Stratification?
- Individual Cancer Types
- Individual Chemotherapy Regimens
• Country dependent?  

- Availability and health system



Study RR (95% CI) RR (95% CI)

Meyer 0.44 (0.17–1.13)

CLOT 1.57 (0.79–3.14)

Hull 1.00 (0.38–2.64)

Deitcher 3.04 (0.52–18.99)

CATCH 1.09 (0.51–2.32)

Combined* 1.07 (0.66–1.73)

Study RR (95% CI) RR (95% CI)

Meyer 0.70 (0.14–3.43)

CLOT 0.51 (0.33–0.79)

Hull 0.44 (0.19–0.99)

Deitcher 0.66 (0.18–2.52)

Romera 0.26 (0.06–1.02)

CATCH 0.69 (0.45–1.07)

Combined* 0.56 (0.43–0.74)

Optimal Treatment of CAT
Efficacy and Safety of LMWH versus VKA
Recurrent VTE

0.01 0.1 0.2 0.5 1 2 3 0.10.2 0.5 1 2 5 10 100

*Carrier M, Prandoni P, Expert Rev Hematol 2017;10:15–22

Major bleeding events

LMWH is associated with a significant reduction in the risk of recurrent 
VTE without a significant increase in major bleeding episodes vs VKA



Hokusai-VTE-Cancer: Study Design

Study population: 
Patients with cancer* 

and objectively 
confirmed VTE#

Study design: 
• Prospective, randomized, open-label, blinded endpoint (PROBE), non-inferiority trial
• Stratified randomization for bleeding risk and dose adjustment 
• 114 sites across North America, Europe, Australia and New Zealand
• Treatment for up to 12 months (at least 6 months); efficacy and safety data collected during the entire 12 month study period
• Independent blind adjudication of all suspected outcomes; severity of major bleeding also adjudicated

n=10503

12 months

Edoxaban
60 mg od‡ 

Dalteparin
150 IU/kg

R

1 monthDay 0

Day ≥5

LMWH

Dalteparin
200 IU/kg

1:1

Raskob G et al, N Engl J Med 2018;378:615–624



Primary Outcome
First Recurrent VTE or Major Bleeding Event

Analysis* Edoxaban
(N=522)

Dalteparin
(N=524) HR (95% CI)

Primary analysis 67 (12.8) 71 (13.5) 0.97 (0.70–1.36)
p=0.006#

First 6 months 55 (10.5) 56 (10.7) 1.01 (0.69–1.46)
p=0.02

Per protocol 51 (10.4) 53 (10.4) 0.99 (0.68–1.46)
p=0.02 

*Values are n (%); #p-value reported is for noninferiority; p=0.87 for superiority 

Raskob G et al, N Engl J Med 2018;378:615–624



*Values are n (%); #The site of fatal bleeding was I 1ntracranial and lower 1gastrointestinal 

Secondary Outcomes
Recurrent VTE or Major Bleeding Event
Analysis* Edoxaban

(N=522) 
Dalteparin

(N=524) 
Risk difference 

(95% CI)

Recurrent VTE 41 (7.9%) 59 (11.3%) –3.4 (–7.0 to –0.2)

Confirmed fatal 0 0

DVT only 13 30

Symptomatic 22 40

Major bleeding 36 (6.9%) 21 (4.0%) 2.9 (0.1–5.6)

Fatal 0 2

Intracranial 2 4#

GI upper 17 3

GI lower 3 3#

Raskob G et al, N Engl J Med 2018;378:615–624



Main research objectives

• To assess VTE recurrence in cancer patients with a 
first VTE, treated with rivaroxaban or dalteparin 

• To assess rates of major and clinically relevant non-
major bleeding

• To assess extended anticoagulation treatment 
beyond 6 months in selected patients



Rivaroxaban

Study population: 
Active cancer with 
symptomatic DVT 

and/or any PE
ECOG PS < 2

Dalteparin

R

6 months

n=530

Stratification variables:
• Stage of disease
• Baseline platelet count 
• Type of VTE 
• Risk of clotting by tumour type

15 mg bid for 21 days 
followed by 20 mg od

200 IU/kg od for the first 30 days 
followed by 150 IU/kg od

Study design (1)
Prospective, randomised, open-label, 
multicentre pilot phase III trial



No CUS residual
DVT at ~ 5 

months No treatment

6 months

Rivaroxaban

Placebo

R

12 months

PE index event or 
CUS residual DVT 

at ~ 5 months
Follow up

Blinded

Study design (2)



Trial progress
• First patient randomised in October 2013
• Changes to protocol based on DMC recommendations in June 

2016
§ The second randomisation was closed to patients 

randomised into the trial after 31st August 2016 due to low 
recruitment (n=92)

§ Sample size reduced from 530 to 400 patients (increased the 
width of the 95% CI for VTE recurrence rate from 8% to 9%)

§ Patients with oesophageal and gastro-oesophageal cancer 
were excluded due to apparent imbalance in major 
bleeding rates compared to other tumour types



VTE recurrence
Dalteparin

(n=203)
Rivaroxaban

(n=203)
VTE recurrences within 6 months, n

DVT or PE
Other location

18 
16
2

8
6
2

6-month VTE recurrence rate, % (95% CI)
6-month lower limb DVT or PE recurrence rate

11% (7–16%)
9% (6-15%)

4% (2–9%)
3% (1-7%)

Hazard ratio (95% CI) 0.43 (0.19-0.99)
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Months from trial entry
Numbers at Risk:
Dalteparin 203 171 139 115
Rivaroxaban      203 174 149 134
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          Dalteparin
          Rivaroxaban

Numbers at Risk:
Dalteparin 203 171 139 115
Rivaroxaban      203 174 149 134



Major bleeds
Dalteparin

(n=203)
Rivaroxaban

(n=203)
Major bleed*,     n 6 11
6 month major bleed rate, % (95% CI) 4% (2-8%) 6% (3-11%)
Hazard ratio major bleeds (95% CI) 1.83 (0.68-4.96)

*1 fatal bleed in each arm
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          Dalteparin
          Rivaroxaban

Numbers at Risk:
Dalteparin 203 176 147 122
Rivaroxaban    203 172 149 134



Clinically relevant non-major bleeds

Dalteparin
(n=203)

Rivaroxaban
(n=203)

Clinically relevant non-major bleed 7 25
6 month CRNMB rate, % (95% CI) 4% (2-9%) 13% (9-19%)
Hazard ratio for CRNMB (95% CI) 3.76 (1.63-8.69)



Conclusion – Treatment

• DOACS are a feasible option for the treatment of 
CAT, reducing VTE recurrence 

• Careful risk assessment, individual clinical 
circumstances and patient preference need to be 
taken into account regarding the bleeding risk

• Considerations……



• Patient Preference
• Cancer (lesion) in situ?
• Chemotherapy and other Concomitant Medications
• Renal Function
• Comorbidities
• Cancer Type
• Nausea and Vomiting*
• ? Weight
• ? 

Discussion
Considerations – LMWH or DOAC or both?

*Reiss H, Ay C; Bauersachs R et al. The Oncologist 2018; 23:1–18 www.TheOncologist.com.

http://www.theoncologist.com/


Discussion
Impact on Practice

• DOACs for lower thrombogenic tumour types?
Breast cancer
Prostate cancer

• DOAC from the start?
• For patients at risk of bleeding, LMWHs to start with and then 

switch at 3 or 6 months?
• Country dependent?  Think about UK only

Availability and health system
Licensed
Increase of use of DOACs in the US already



Khorana AA et al. 2018 Journal of Thrombosis and Haemostasis, 16: 1–4

Treatment Guidances
1.   Individualised treatment regimens after shared decision-making with 
patients
2.   Suggest the use of specific DOACs for cancer patients with an acute 
diagnosis of VTE and a low risk of bleeding, and no drug–drug 
interactions with current systemic therapy.

LMWHs constitute an acceptable alternative.
3.   Suggest the use of LMWHs for cancer patients with an acute 
diagnosis of VTE and a high risk of bleeding, including patients with 
luminal gastrointestinal cancers with an intact primary, patients with 
cancers at risk of bleeding from the genitourinary tract, bladder, or 
nephrostomy tubes, or patients with active gastrointestinal mucosal 
abnormalities such as  duodenal ulcers



We can lobby
• Policy Makers / Parliament
- APPTG
• Thrombosis UK

CAT awards 
• European Parliament
• World Thrombosis Day (13th October)

Include your PATIENT VOICE
• Your hospital policy makers!



Together, WE CAN

• ‘Big deal’ for cancer patients
• CAT can kill
• VTE risk assessment and, if appropriate, 

thromboprophylaxis of patients with cancer, 
are key to individualised care

• WE can make a huge difference in MDT
Ø information, early diagnosis, effective 

treatment, follow-up, raise awareness 



THANK YOU


