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There has been a concern that major bleeding events (MBE) on direct-acting oral anticoagulants (DOACs)
will be more difficult to manage than on vitamin K antagonists. Patients with cancer and DOAC-associated
bleeding may be even more of a challenge to manage. We therefore reviewed the literature on bleeding
in patients with cancer on DOACs. In addition, we performed an analysis of individual patient data from 5
phase III trials on treatment with dabigatran with focus on those with cancer. In 6 randomized trials the risk
of MBE in patients with cancer was similar on treatment with DOACs compared to vitamin K antagonists.
Bleeding was in the majority of patients managed with supportive therapy alone. In the individual patient
data analysis there were no significant differences in use of hemostatic products, transfusion of red cells,
effectiveness of management, bleeding-related mortality or 30-day all-cause mortality between patients
with cancer treated with dabigatran or with warfarin. Local hemostatic therapy, including resection of the
cancer site was more common in patients with gastrointestinal bleeding with cancer than among those
without cancer. We conclude that management of bleeding in patients with cancer and on a DOAC does not

pose a greater challenge than management of bleeding in patients without cancer.

© 2016 Elsevier Ltd. All rights reserved.

Introduction

The management of venous thromboembolism (VTE) in patients
with active cancer is fraught with problems. In patients with
recurrent VTE despite therapeutic anticoagulation an underlying
cancer is a likely explanation, and although general screening for
cancer after a diagnosis of VTE is not justified [1], this particular
combination should prompt such investigation.

Although patients with cancer are considered to have a
hypercoagulable state [2], increased risk of bleeding during
anticoagulant treatment has also been reported. In 3 cohort studies
the risk was increased 2.5-6 fold compared to patients without
cancer [3-5]. In a recently published registry of patients with cancer
and recurrent VTE despite anticoagulation the risk of major bleeding
events (MBE) was 8% during 3 months from start of treatment for
the recurrence [6]. The increased risk of bleeding does not seem to
be explained by more frequent excessive international normalized
ratios (INRs) in patients treated with vitamin K antagonists (VKAs)
and suffering from cancer [4]. In the same study a correlation was
seen between the risk of hemorrhage and the severity of the cancer.
Thus, patients with extensive, moderately extensive and limited
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cancer had a risk of MBE of 42.8, 19.1 and 3.4 per 100 patient-years,
respectively [4]. Chemotherapy-induced thrombocytopenia did not
appear to be frequently associated with MBE in the same study.

Non-vitamin K antagonist oral anticoagulants in cancer and VTE

The results discussed above are from studies with VKA. Available
information on outcomes of treatment in patients with cancer and
VTE treated with direct-acting oral anticoagulants (DOACs) is very
sparse. In a meta-analysis of 6 phase III trials in VTE, comparing a
DOAC with a VKA, there was a reduction of recurrent VTE in patients
with cancer treated with DOACs with a relative risk (RR) of 0.57 (95%
confidence interval [CI], 0.36-0.91) [7]. For MBE there was, however,
no significant reduction among patients on DOACs (RR 0.77; 95% CI,
0.44-1.33).

A separate analysis was performed on the two phase III trials
with dabigatran in acute VTE [8,9], demonstrating that for patients
with cancer diagnosed during treatment (not taking into account
the type of anticoagulant) of VTE the prognosis is worse than for
patients with cancer known already at time of VTE diagnosis [10].
Thus, compared to patients without cancer, there was a higher risk
of recurrent VTE among those with cancer diagnosed during the
study (hazard ratio [HR] 3.3; 95% CI, 2.1-5.3) than among those with
cancer already known at baseline (HR 2.6; 95% CI, 1.1-6.2). There was
a similar pattern regarding major plus clinically relevant non-major
bleeding (CRNMB) with a higher risk among those with new cancer
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diagnosis than those diagnosed before the VTE (HR 1.84; 95% (I,
1.01-3.37). In the comparison between patients with cancer at any
time, on dabigatran versus warfarin the risk of VTE recurrence was
5.2% and 7.4%, respectively, which was not statistically significant.
Different types of bleeding also had similar event rates among
patients treated with dabigatran or warfarin.

Outcomes of major bleeding in studies with DOACs

When the DOACs were introduced on the market voices were
almost immediately raised that there will be uncontrollable
bleedings and no antidotes or other tools available to manage these
events [11-13]. In an early response, an algorithm was published,
showing the suggested management for bleeding events according
to their severity [14]. A small prospective cohort study in the
Emergency Department in 2013 showed that patients with MBE
on dabigatran had a shorter length of stay than those on warfarin
[15]. The same year we published an analysis of management and
outcomes of MBE in the phase III treatment trials on dabigatran
versus warfarin [16]. In this material there was a shorter stay in
Intensive Care Units for patients with MBE on dabigatran and the
30-day all-cause mortality was also lower with borderline statistical
significance. In a similar analysis of MBE in the phase Il studies with
rivaroxaban for deep vein thrombosis [17] and pulmonary embolism
[18] it was demonstrated that the presentation of bleeding was
milder and the clinical course appeared less severe in the patients
that had received rivaroxaban [19]. It is important to note that these
analyses were on studies performed before any trials with antidotes
against DOACs had started. In the meantime we have anecdotal
evidence that activated prothrombin complex concentrate might
be beneficial to reverse bleeding on dabigatran [20] and that
prothrombin complex concentrate might be helpful in factor Xa-
inhibitor-associated bleeding [21].

The management of MBE on DOACs versus VKAs seemed to
differ in one respect in several of these studies [16,22]. For DOAC-
associated bleeding more patients received red cell transfusions and
for warfarin-associated bleeding patients received more plasma and
vitamin K. The former is probably explained by the increased risk
of gastrointestinal bleeding on DOACs [23,24] and the latter by the
reversal effect on VKAs.

Major bleeding in patients with cancer treated with DOACs

We have here analyzed the management and outcomes of MBE
in patients with cancer and on treatment with a DOAC in two ways.
First, we performed a literature review of the experiences and
results in this particular subgroup. Second, we analyzed individual
patient data from the phase Il dabigatran trials using therapeutic
doses. The objectives of these analyses were to summarize what is
known about management and outcome of MBE in these patients,
to understand if there are any particular problems when they are
treated with DOACs instead of VKAs and to identify other specific
features in this subgroup.

Methods
Data sources and searches

We conducted an unrestricted search in PubMed through October
1st, 2015, and extracted all articles reporting on cancer patients who
were treated with a DOAC for VTE or atrial fibrillation. The details of
the search strategy are illustrated in Table 1. No language restrictions
were used in the initial search. One author (A.M.) searched for the
occurrence of the following keywords in any field in the articles:
any of the DOACs (dabigatran, rivaroxaban, apixaban or edoxaban)
AND cancer AND bleeding. Ximelagatran was excluded from the

Table 1
Search strategy

#1 (dabigatran) AND (cancer OR neoplasm OR malignancy) AND (Bleeding OR
Hemorrhage)

#2  (rivaroxaban) AND (cancer OR neoplasm OR malignancy) AND (Bleeding OR
Hemorrhage)

#3 (apixaban) AND (cancer OR neoplasm OR malignancy) AND (Bleeding OR
Hemorrhage)

#4 (edoxaban) AND (cancer OR neoplasm OR malignancy) AND (Bleeding OR
Hemorrhage)

#5 1# OR#2 OR #3 OR #4

search as the drug was withdrawn from market. We did not limit our
search to randomized trials, but included also systematic reviews,
cohort studies without a control arm and case reports in order to
maximize the possibility of detecting cases of interest. We only
included studies in human subjects and in peer reviewed journals.
The reference lists of the identified articles were manually checked
for other eligible trials.

Study selection

One author (A.M) examined the full text of all articles obtained
through the search. Studies were considered potentially eligible
if they reported information on the subgroup of cancer patients
who were treated with any of the DOACs. For systematic reviews
and review articles, we tracked and included the original articles, if
they were not already detected by our initial search strategy. When
the same patient cohort was reported in more than one article, we
included the one with the most complete data.

Data extraction

Data were collected on the DOAC used, the comparative
anticoagulant if any, treatment duration, the number of patients
with cancer and its location, the incidence of bleeding events in
the cancer subpopulation, and management given if any. Attempts
were made to identify patients with history of cancer and those with
active cancer. We also collected any available data on whether the
bleeding was from the anatomical site of the tumor. Information on
the type and severity of bleeding (MBE, or CRNMB) was collected
whenever available from the articles.

Individual patient data analysis

This part of our study has previously been approved without the
need for patient consent by the Research Ethics Board of McMaster
Faculty of Health Sciences since the patient data did not contain any
personal identifiers.

Pooled data about major bleeding events in 5 dabigatran trials
had previous been collected for analysis [16]. This pooled data
set contains information on patients treated with warfarin or
dabigatran for atrial fibrillation (RE-LY) [23] and VTE (RE-COVER,
RE-COVER II, RE-MEDY, RE-SONATE) [8,9,25]. Major bleeding case
data is contained within this dataset for patients who were on
therapy with dabigatran or had stopped dabigatran 3 days prior to
the onset of the MBE. In this dataset we then identified the patients
described to have cancer in each of the five trials. For the RE-LY
trial this was done by searching the narratives describing MBE for
the keywords ‘cancer’ and ‘carcinoma’. Narratives had previously
been obtained from the sponsor of the original trials, Boehringer
Ingelheim (Ridgefield, CT, United States). We defined cancer for the
RE-LY dataset as active cancer at enrollment into the trial and/or
an active cancer diagnosis made prior to or within one year after
the major bleeding event. In the RE-COVER, RE-COVER II, RE-MEDY
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Table 2

Studies identified in the literature review with information on bleeding in patients with cancer on treatment with a DOAC

Cancer Cancer Bleeding events
Patients patients patients in cancer
Treatment ona ona DOAC ona patients on a

Study [reference] DOAC studied Comparator duration comparator, N comparator patients DOAC DOAC
Apixaban in metastatic cancer [34] Apixaban Placebo 12w 30 30 95 95 6
AMPLIFY [28] Apixaban VKA 6m 2704 81 2691 87 1
Botticelli [31] Apixaban VKA 12w 128 11 392 26 NR
RE-COVER I and IT[9] Dabigatran VKA 6m 2554 162 2553 173 23
RE-MEDY [25] Dabigatran VKA 6-36m 1426 59 1430 60 NR
Hokusai VTE [29] Edoxaban VKA 3-12m 4122 393 4118 378 20
ODIXa-DVT [33] Rivaroxaban VKA 12w 126 2 478 14 NR
Einstein dose finding [32] Rivaroxaban VKA 12w 137 10 405 41 NR
Einstein DVT [17] Rivaroxaban VKA 3-12m 1718 89 1731 118 17
Einstein PE [18] Rivaroxaban VKA 3-12m 2413 109 2419 114 14
Magellan [30] Rivaroxaban Enoxaparin 7w 4051 296 4050 296 16

DOAC - direct-acting oral anticoagulant; VTE - venous thromboembolism; VKA - vitamin K antagonist; DVT - deep vein thrombosis; PE - pulmonary embolism

and RE-SONATE trials information regarding a cancer diagnosis was
available at baseline and consequently cancer was defined as an
active cancer diagnosis at baseline. Information regarding the type
of cancer and whether the source of the major bleeding was from
the site of the cancer was extracted from the narratives for all trials.

For comparison, a data subset was created of patients on
dabigatran in the included trials who experienced a major bleeding
event and who did not meet our criteria for a cancer diagnosis. From
this, we further extracted all patients who had a gastrointestinal
bleeding event for comparison to patients with colorectal cancer
and gastrointestinal bleeding. Assessment of the effectiveness of
management of the MBE as good, moderate or poor was obtained
from an evaluation of all MBE in the 5 treatment trials, previously
performed by two independent physicians according to a number
of criteria [26].

Statistical analyses

Data from comparable trials were pooled together. Treatment
exposure (person-year) was calculated for each trial separately
from the number of patients on anticoagulant treatment and the
respective treatment duration. Proportions and their 95% confidence
interval (CI) were reported and compared using Pearson’s chi-square
or Fisher’s exact test. For the individual patient data descriptive
analysis was performed using Microsoft Excel (Redmond, CA,
USA). Comparisons between cancer and non-cancer patients were
performed with the Pearson’s chi square test for categorical data and
non-parametric Wilcoxon test for continuous variables. Statistical
analyses were performed using the WinPepi statistical software [27]
and SPSS statistical software (Version 22.0. Armonk, NY: IBM Corp.)

Results
Literature review and study selection

A total of 133 studies were identified by the search strategy as
potentially eligible. We retrieved the full text of 65 studies after
exclusion of duplicates, articles not in English, studies where the
full text manuscript was not obtainable, and those without a cancer
subgroup. After further examination, 12 studies and four case
reports were included in the final assessment (Table 2).

The largest studies were randomized trials that compared DOACs
to standard of care for the management of VTE [8,9,17,18,28,29].
In total, we identified 8 randomized phase III trials (7 studies on
treatment of VTE [9,17,18,25,28,29], and 1 on thromboprophylaxis
in medically ill patients [30]), and 4 dose-finding phase II trials

(3 for VTE [31-33], and one in patients with metastatic cancer on
chemotherapy [34]). We also identified 4 case reports of cancer
patients developing bleeding while on anticoagulation with a
DOAC [35-38]. Altogether, there were 5 studies on rivaroxaban, 3 on
dabigatran, 3 on apixaban and 1 on edoxaban where information
on anticoagulant treatment in cancer patients was available. None
of these studies provided any details of management given for
bleeding events in the cancer subpopulation, or whether bleeding
occurred from the cancer site.

Descriptive data on patients with cancer

The prevalence of patients with cancer in the trials ranged from
3.2% to 100% (Table 2). There were 1388 patients with cancer on
DOACs (569 on rivaroxaban, 378 on edoxaban, 208 on apixaban, and
233 on dabigatran) treated for a total of 651 person-years.

In the studies with low molecular weight heparin (LMWH) with
or without VKA as a comparator, MBEs occurred in 21/708 (3.0%)
patients with cancer on DOACs compared to 29/629 (4.6%) on VKA/
LMWH (RR, 0.64; 95% CI, 0.37-1.12), p=0.11. Clinically relevant non-
major bleeding events occurred in 98/708 (14%) patients with a
malignant disease on DOACs compared to 105/629 (20%) on VKA/
LMWH (RR, 0.83; 95% CI, 0.64-1.07), p= 0.15 (Table 3).

Information from published case reports

We identified 4 reports on patients with cancer and on treatment
with a DOAC who suffered bleeding. The first patient was a 71 year
old female on dabigatran 150 mg bid for stroke prevention in atrial
fibrillation (SPAF) [35]. She had normal creatinine levels. Dabigatran
was discontinued 48 hours before surgery for endometrial adeno-
carcinoma. Post-operatively, she developed extensive ecchymosis
and hemoglobin dropped 2.9 g/L. She was managed conservatively.
Higher drug levels of dabigatran might have been attributed to
concomitant treatment with dronedarone.

The second case was an 85-year-old man with prostate cancer,
who was on dabigatran for SPAF[36]. He presented with hemorrhagic
shock due to gastrointestinal bleeding and multiple organ failure
including liver and renal failure. The patient was stabilized after
treatment with 16 units of fresh frozen plasma (FFP) and 2000 units
of a 3-factor prothrombin complex concentrate (PCC).

The third report was on an 85-year-old male with prostate
cancer, on dabigatran for SPAF [37]. Gross hematuria led to a drop
in hemoglobin. Dabigatran was discontinued and the patient
received 4 units of FFP and two units of red cells, and the hematuria
subsequently ceased.
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Table 3

Comparison of bleeding events in patients with cancer and VTE by type of oral anticoagulant

MBE in patients treated with

CRNMB in patients treated with

DOAC VKA Relative Risk DOAC VKA Relative Risk
Study [reference] DOAC studied n/N (%) n/N (%) (95% CI) n/N (%) n/N (%) (95% CI)
AMPLIFY [28] Apixaban 2/87 (2) 4/80 (5) 0.46 (0.09-2.44) 11/87 (13) 18/80 (22) 0.56 (0.28-1.12)
RE-COVER I/11 [9] Dabigatran 6/159 (4) 7/152 (5) 0.82(0.28-2.38) 17/159 (11) 13/152 (9) 1.40 (0.72-2.70)
Einstein DVT/PE [17,18] Rivaroxaban 8/353(2) 15/ 298 (5) 0.45 (0.19-1.05) 48/353(14) 49/298 (16) 0.83(0.57-1.19)
Hokusai VTE [29] Edoxaban 5/109 (4.6) 3/99 (3) 1.51 (0.37-6.17) 20/109(18) 25/99 (25) 0.73 (0.43-1.22)
Total 21/708 (3.0) 29/629 (4.6) 0.64 (0.37-1.12) 98/708 (14) 105/629 (20) 0.83(0.64-1.07)

DOAC - direct-acting oral anticoagulant; MBE - major bleeding event; CRNMB - clinically relevant non-major bleeding; VKA - vitamin K antagonist; DVT - deep vein

thrombosis; PE - pulmonary embolism; VTE - venous thromboembolism

Table 4
Main types of cancer in patients with major bleeding events in the trials with
individual data

Table 5
Number of major bleeding events by bleeding site in the trials with individual
data

Type of cancer N % Bleeding site n %
Colorectal 35 41 Gastrointestinal 56 53
Prostate 10 12 “Hemoglobin drop™* 26 25
Lung 9 10 Genitourinary 10 9
Bladder 5 6 Postoperative 6 6
Breast 4 5 Intraocular 4 4
Other™ 23 27 Musculoskeletal 2 2
*Other includes gastric, esophageal, renal, brain, hematologic, laryngeal, thyroid, Hemothorax 1 1
pancreatic, skin, ovarian, head/neck and unspecified cancer Intracranial 1 1

The fourth case was of a 74-year-old woman on dabigatran for
SPAF [38]. She presented with profuse vaginal bleeding due to
endometrial adenocarcinoma, leading to a hemoglobin drop of 2 g/L.
Dabigatran was discontinued and the patient was managed with
radiation therapy.

Individual patient data

We identified 87 cancer patients who experienced 106 MBE
that met our definition in all 5 dabigatran treatment trials. The
majority of events were in RE-LY (95%) and the majority were in
patients on the 150 mg twice daily dose of dabigatran (59%). The
most common cancer diagnosis was colorectal (Table 4). The most
common site of bleeding was gastrointestinal (Table 5). Cancer was
identified to be the origin of the bleeding in 23% of the events. Five
hundred and ninety bleeding events in 541 non-cancer patients on
dabigatran were identified in all five trials. A minimal number of
events in either the cancer and non-cancer groups were treated with
hemostatic products (Table 6). Surgical or procedural intervention
was performed for 19 events (18%) and 76 events (13%) in the cancer
and non-cancer groups, respectively (p=0.16). The effectiveness
of the combined hemostatic treatment was ranked as moderate/
good or poor and among the cancer and non-cancer patients the
management was assessed to be moderate or good for 101 events
(95%) and 530 events (90%), respectively (p=0.076). Mortality as a
direct result of the bleeding event was 1.9% and 2.4% in the cancer
and non-cancer groups, respectively (p=0.76). There was also no
statistically significant difference in 30-day all-cause mortality - 9.4%
in the cancer group and 8.3% in the non-cancer group (p=0.82).

Colorectal cancer and gastrointestinal bleeding

In the 35 patients with colorectal cancer, 45 MBE were observed.
The source of bleeding was gastrointestinal in 33 events (73%). For all
major bleeds in colorectal cancer patients, malignancy was specified
to be the origin of the bleed in 17 events (38%). In those 17 events,
9 events (53%) were treated with local hemostasis — 8 with bowel
resection and 1 with procedural intervention during colonoscopy.

*Hemoglobin drop indicates a laboratory drop in hemoglobin values with no
identifiable source of blood loss according to the event narratives

For comparison, 298 gastrointestinal MBE in 274 patients without
cancer on dabigatran were identified. Local hemostasis was utilized
in 33 bleeding events in patients without cancer (11%, P<0.001) and
only 2 of those underwent bowel resection.

Some treatment characteristics are shown in Table 7. Packed red
blood cell transfusions were utilized in 67% and 72% of the non-
cancer and of the colorectal cancer-patient gastrointestinal bleeding
events, respectively. Bleeding events in patients with colorectal
cancer and gastrointestinal bleeding received an average of 1.7 units
of packed red blood cells. The average number of packed red blood
cells received in the non-cancer group was 2.46.

Discussion

Several studies have shown that DOACs are as effective and safe
as VKA for SPAF and for the prevention and management of VTE.
We are here reporting data on the incidence and management of
bleeding events in cancer patients treated with DOACs for SPAF
or VTE. The main findings are the comparable bleeding rates to
those on treatment with VKAs, and the successful management of
bleeding by the transfusion of blood products without the need for
hemostatic agents, as described in patients without cancer [16].
This was seen in our literature review and we could also confirm
this in the analysis of individual patient data. One fifth of the cases
with cancer and major bleeding had the source at the site of the
cancer, but a quarter of the patients had the only manifestation of
the bleeding as a drop in hemoglobin. It is likely that many of those
had occult bleeding from the cancer site. Most of the patients were
managed with supportive therapy but without hemostatic products.
There were no statistically significant differences in the individual
patient data analysis of patients on dabigatran with versus without
cancer regarding use of hemostatic products or in effectiveness of
the management, bleeding-related mortality, or 30-day all-cause
mortality. There were more patients with gastrointestinal bleeding
treated with local hemostasis, including bowel resection, among the
patients with cancer than without.
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Table 6
Hemostatic products for major bleeding events in patients with or without cancer
on dabigatran

Major bleeding events

Cancer No cancer
Hemostatic product used, n (%) N=106 N=590 P-value
Fresh frozen plasma 16 (16) 116 (20) 0.27
Cryoprecipitate 2(2) 6(1) 0.44
Platelets 3(3) 24 (4) 0.54
Vitamin K 5(5) 52(9) 0.16
Prothrombin complex concentrate 0(0) 2(0.3) 0.55

Table 7
Comparison of gastrointestinal major bleeding events on dabigatran in patients
with colorectal cancer versus patients without cancer

Gastrointestinal major bleeds

Colorectal No cancer
Treatment of bleeding cancer N=33 N=298 P-value
Local hemostasis, n (%) 9 (27)* 33(11) 0.008
Received blood transfusion, n (%) 22 (67) 214 (71.8) 0.54
Units of blood transfused, mean (SD) 1.7 (1.6) 2.46 (2.47)1 0.11

*Local hemostasis was used for 9 of 17 bleeding events in patients with bleeding
localized to the cancer site but not for any of the 16 with bleeding from other than
the cancer site.

6 events in non-cancer patients did not have information regarding quantity of
packed red blood cells received and were excluded from that part of the analysis

One of the main advantages of using DOACs in patients with
cancer is the relative ease of administration. Low molecular weight
heparins, the standard of anticoagulation in this patient group,
require administration by subcutaneous injections once or twice
daily, leading to pain and bruising at injection sites. Furthermore,
there is asmall risk of developing heparininduced thrombocytopenia
with LMWH, but not with DOACs. Therefore, the oral once or twice
daily dosing of DOACs offers considerable convenience to these
patients.

The main strength in this analysis is the focus on bleeding events
on DOACs in cancer patients and the inclusion of all published
articles and some unpublished data from the RE-LY, RE-COVER and
RE-MEDY studies. Collectively, this is the largest published data
set hitherto on the use of DOACs for the prevention and treatment
of arterial and venous thromboembolic disorders in patients with
cancer.

Data presented here need some careful considerations. First, we
only had access to the bleeding reports on dabigatran from the RE-
LY, RE-COVER, RE-COVER II, and RE-MEDY trials. Information on the
incidence and management of bleeding on Xa inhibitors in patients
with cancer was collected from published articles of phase II and
Il trials. Second, randomized trials have rigorous inclusion and
exclusion criteria that might result in the exclusion of patients with
more aggressive cancer disease, due to the fact that these patients
generally have an increased bleeding risk on anticoagulants and
shorter life expectancy. This is also evident from the relatively low
prevalence of cancer patients in the studies reviewed. Third, the
comparator arm in this material was VKA. The current standard
of care in patients with cancer and VTE is LMWH and not VKA,
because of the superior efficacy of LMWH in this group [39]. Indeed,
studies are now being conducted to compare DOACs to LMWH for
the management of cancer related VTE [40]. Fourth, the numbers
of events are relatively low, and therefore we cannot exclude that
the relative risks might fail to detect significant differences between
DOACs and VKA. Fifth, the definition of cancer varied in the different
studies. In the RE-COVER trials, “a diagnosis of cancer (other than
basal-cell or squamous-cell carcinoma of the skin) within 5 years
before enrolment; any treatment for cancer within 5 years before

enrolment; or recurrent or metastatic cancer” was used. The
other trials used a general definition “a diagnosis of cancer within
6 months prior to enrolment, any treatment for cancer within the
previous 6 months, or recurrent or metastatic cancer”. The final
categorization was left at the discretion of the including physician.
In fact, in the Hokusai VTE trial, of the 778 patients classified by
the treating physician as having “active cancer or history of cancer”,
only 165 had active malignant disease and 106 had non-melanoma
skin cancer or a benign condition erroneously classified as cancer
[40]. Sixth, in the individual patient data analysis we were only able
to compare management of gastrointestinal bleeding in patients
with and without cancer due to too small numbers for other types
of bleeding. Finally, we did not have access to laboratory data from
patients at the time of bleeding, and we were thus unable to assess
the contribution to the increased bleeding risk of other factors, such
as thrombocytopenia secondary to chemotherapy, renal failure, or
possible interactions from chemotherapy, antibiotics, or antifungal
agents.

We conclude that the bleeding risk associated with DOACs is
similar to that with VKA in patients with cancer. Major bleeds
associated with dabigatran in patients with cancer do not appear
to be more difficult to manage than major bleeds in patients
without cancer and the short-term prognosis after the bleeding is
similar. The main difference is in gastrointestinal bleeding, where
local therapy, including resection of the bleeding cancer area, is
more common than local hemostatic measures in patients without
cancer. Currently recruiting studies on the use of DOACs in pure
VTE combined with cancer populations will surely contribute more
information on bleeding characteristics as well as management and
outcomes of bleeding.
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