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Summary
Factor Xa (fXa)-inhibitors are as effective and safer than vitamin-
K–antagonists (VKA) in the treatment of venous thromboembolism 
(VTE). We previously classified the severity of clinical presentation and 
course of all major bleeding events from the EINSTEIN, AMPLIFY and 
HOKUSAI-VTE trials separately. The current aim was to combine these 
findings in order to increase precision, assess a class effect and ana-
lyse presentation and course for different types of bleeding, i. e. intra-
cranial, gastro-intestinal, and other. We classified the clinical presenta-
tion and course of all major bleeding events using pre-defined criteria. 
Both classifications comprised four categories; one being the mildest, 
and four the most severe. Odds ratios (OR) were calculated for all 
events classified as category three or four between fXa-inhibitors and 
VKA recipients. Also, ORs were computed for different types of bleed-
ing. Major bleeding occurred in 111 fXa-inhibitor recipients and in 187 

LMWH/VKA recipients. The clinical presentation was classified as cat-
egory three or four in 35 % and 48 % of the major bleeds in fXa 
 inhibitor and VKA recipients, respectively (OR 0.59, 95 % CI 
0.36–0.97). For intracranial, gastro-intestinal and other bleeding a 
trend towards a less severe presentation was observed for patients 
treated with fXa inhibitors. Clinical course was classified as severe in 
22 % of the fXa inhibitor and 25 % of the VKA associated bleeds (OR 
0.83, 95 % CI 0.47–1.46). In conclusion, FXa inhibitor associated 
major bleeding events had a significantly less severe presentation and 
a similar course compared to VKA. This finding was consistent for dif-
ferent types of bleeding.
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Introduction

Factor Xa (fXa) inhibitors are at least as effective as vitamin K an-
tagonists (VKA) in the treatment of venous thromboembolism 
(VTE), and are associated with less bleeding (1–6). Furthermore, 
the pattern of bleeding complications has been observed to differ 
between patients receiving fXa inhibitors and VKA; those receiv-
ing fXa inhibitors less often experienced intracranial haemor-
rhages (ICH) whereas gastro-intestinal (GI) and urogenital bleeds 
appeared to occur more often in this group (7–10).

The uptake of fXa inhibitors in the treatment of VTE has been 
slow, partly due to concerns about the clinical impact and the best 
strategies for treatment of bleeding events (11,12). Therefore, there 
is a need for information about the presentation, development and 
management of bleeding events during the use of these new 
agents. Previously, we classified the severity of clinical presentation 

and course of all major bleeding events in the EINSTEIN, AM-
PLIFY and HOKUSAI-VTE trials for each study separately 
(13–15). Although small differences existed amongst the study re-
sults, all studies showed at least a trend for a less severe clinical 
presentation in fXa inhibitor recipients compared to VKA recipi-
ents. For clinical course either no or a minimal difference was 
found in favour of the fXa inhibitors.

In the present individual patient data meta-analysis, we com-
bined the results from these three studies to increase precision and 
to be able to analyse the effects in different types of bleeding, with 
a special interest for ICH and GI bleeding. The aim of this study 
was to assess differences in bleeding pattern and to compare the 
clinical presentation and subsequent clinical course of major 
bleeding events associated with fXa inhibitors to those associated 
with the use of VKA.
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Materials and methods
Study population and design
The EINSTEIN studies randomized patients with acute sympto-
matic deep vein thrombosis (DVT) and pulmonary embolism 
(PE) to rivaroxaban or enoxaparin followed by warfarin or aceno-
coumarol. Patients were excluded if they received low-molecular-
weight heparin (LMWH), fondaparinux, or unfractionated hepa-
rin for more than 48 hours in therapeutic dose, if they received 
more than one dose of a vitamin K antagonist before randomiza-
tion, if thrombectomy was performed, a vena cava filter was 
placed, or a fibrinolytic agent administered, or a contraindication 
existed for enoxaparin, warfarin, or acenocoumarol. Other exclu-
sion criteria are listed in the original publications (2,3). Riva-
roxaban was dosed at 15 mg twice daily for the first three weeks, 
after which the patients continued on 20 mg once daily for the re-
mainder of the therapy duration. In the standard of care group, en-
oxaparin was administered for at least five days and either warfa-
rin or acenocoumarol (with a target International Normalized 
Ratio [INR] of 2.0 to 3.0) was started. The EINSTEIN studies were 
open-label and funding was provided by Bayer HealthCare and 
Janssen Pharmaceuticals (ClinicalTrials.gov identifiers: 
NCT00440193 and NCT00439725) (2,3).

 The AMPLIFY trial was a randomized, double-blind study 
evaluating the efficacy and safety of apixaban versus enoxaparin/
warfarin for the treatment of acute symptomatic DVT and PE. Ex-
clusion criteria were, among others, active bleeding, high risk of 
bleeding, contraindications to treatment with enoxaparin and war-
farin; cancer with the need for long-term treatment with LMWH, 
if DVT or PE event was provoked in the absence of a persistent 
risk factor for recurrence, dual antiplatelet therapy, aspirin treat-
ment (>165 mg daily), receiving more than two doses of LMWH, 
fondaparinux or VKA. Initial treatment with apixaban consisted of 
one week of 10 mg twice daily, followed by 5 mg twice daily as 
maintenance therapy for six months. In addition, placebo enox-
aparin injections and placebo warfarin were administered. In the 
conventional-therapy group, patients received enoxaparin for at 
least five days, and warfarin was begun concomitantly (target INR 
2.0 to 3.0). These patients received placebo apixaban tablets. Fund-
ing for the AMPLIFY study was received from Pfizer Inc. and Bris-
tol Myers Squibb Company (ClinicalTrials.gov identifier: 
NCT00643201) (1).

 In the HOKUSAI-VTE study edoxaban was compared to war-
farin for treatment of acute symptomatic DVT or PE in a double-
blind, double-dummy fashion. Exclusion criteria were contraindi-
cations to heparin or warfarin, treatment of 48 hours or more with 
therapeutic dosed heparin, the use of more than one dose of a 
VKA, cancer with the need for long-term treatment with LMWH, 
aspirin (>100 mg daily) or chronic dual antiplatelet therapy, or a 
creatinine clearance below 30 ml/min. Initial treatment for all pa-
tients consisted of enoxaparin or unfractionated heparin (UFH) 
for at least five days. After discontinuation of initial heparin ther-
apy, edoxaban 60 mg (or placebo) was started once daily. Warfarin 
(or placebo) was started concurrently with initial heparin therapy, 
and the parental anticoagulant was stopped when the INR level 

reached 2.0 or higher (target INR 2.0 to 3.0) (4). Daiichi Sankyo 
funded the HOKUSAI-VTE study (ClinicalTrials.gov identifier: 
NCT00986154).

 For each study the institutional review board at all participating 
centres approved the protocol and all patients provided written in-
formed consent.

Definition of major bleeding

In all three fXa inhibitor trials major bleeding was defined accord-
ing to the ISTH criteria as clinically overt bleeding that was either 
1) associated with a decrease of two grams per decilitre or more in 
haemoglobin level, 2) requiring transfusion of 2 or more units of 
red bloods cells, 3) occurring in a critical site or 4) contributing to 
death (16). Major bleeding events that occurred during the study 
period were prospectively followed and information about symp-
toms, signs, diagnostics and interventions were collected on stan-
dardized case report forms. All major bleeds in these trials were 
adjudicated by the same blinded committee.

Current analysis

Classification schemes

For the present analysis we first assessed the clinical presentation, 
i. e. the severity of the bleed at time of presentation (▶ Table 1). 
The second classification, clinical course, evaluated the measures 
applied and interventions used to treat the major bleed and also 
took the outcome of the bleed into consideration (▶ Table 1). Both 
classification schemes were earlier developed and published 
(13–15).

 In short, in the classification of clinical presentation, events 
were assigned to category 1 if the presentation was without any 
medical emergency. Category 3 compromised bleeding with great 
medical emergency, for example hemodynamic instability. The 
fourth category was applied to bleedings with an immediate fatal 
or almost fatal presentation, and the remainder of the bleeds were 
category 2. With respect to the classification of clinical course, cat-
egory 1 consisted of only measures to treat discomfort. Bleedings 
from category 2 required standard measures of care, for example 
the administration of red blood cells. Category 3 bleedings 
required immediate and elaborate measures to avoid death and 
category 4 was assigned when no lifesaving attempts were under-
taken.

Classification procedure

All major bleeding events were blindly classified by the same ex-
perienced clinicians (ATC, SM, HRB). Information about each 
major bleeding episode and items relevant to the classification 
schemes were presented to the assessors by different clinicians 
(SMB or MPB) . This information included presenting signs and 
symptoms, laboratory markers such as haemoglobin, applied diag-
nostic procedures, treatment and interventions to stop the bleed-
ing, and the course and outcome of the patient. At the time of ad-
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judication of either classification scheme, the assessors were not 
aware of the outcome of the other classification, and the assigned 
treatment regimen. In case of disagreement a debate followed in 
order to reach consensus. If no consensus was reached, the highest 
category was chosen.

 For every patient only one major bleeding episode was con-
sidered for the final analysis. If a patient experienced more than 
one major bleeding event at different anatomical sites or a recur-
rent major bleed at the same anatomical site, the first major bleed 
or the event with the highest category assigned was included. We 
excluded bleeding events if 1) the major bleed was observed ≥ 10 
days after the last dose of study drug, or 2) if the event could not be 
classified due to insufficient information.

Analysis of bleeding dynamics

To assess the dynamics of all bleeding episodes, per category of 
clinical presentation the subsequent clinical courses were analysed 
for both treatment arms.

Statistical analysis

The results are presented as counts and percentages. We a priori 
defined severe clinical presentation and course as the composite of 
category three and four. Categories one and two were also com-
bined and represented a mild presentation and course. A logistic 
regression model was applied for the analysis of the clinical pres-
entation and course. Odds ratios (OR) were computed for the 
combined categories three and four between the fXa inhibitor and 
LMWH/VKA groups for both classifications. If there was a signifi-
cant difference between both treatment groups in clinical presen-
tation or course, subsequent subgroup analyses were performed. 
We aimed to perform subgroup analyses in patients with ICH, GI, 
and other types of bleeding.

 In addition, we performed a meta-analysis of the data. Forest 
plots were visually examined and we measured the proportion of 
between-study differences not attributable to chance with the I2 
statistic. We considered values of <50 %, 50–75 % and ≥75 % to in-
dicate low, moderate and high heterogeneity, respectively. In case 
of low heterogeneity, the ORs were combined across studies using 
the Mantel-Haenszel procedure which assumes a fixed treatment 
effect. When heterogeneity was moderate, study data were com-
bined using a random effects model according to the methods of 
Mantel-Haenszel.

 Analyses were performed using SPSS Statistics v 20.0 (IBM 
Corp., Armonk, NY, USA), and with Review Manager Version 5.3 
(Copenhagen, The Nordic Cochrane Centre, The Cochrane Col-
laboration, 2012).

Results
Baseline characteristics and location of bleeding

In the EINSTEIN, AMPLIFY and HOKUSAI-VTE trials com-
bined, major bleeds were observed in 111 of 10.959 (1.0 %) fXa in-

hibitor recipients and in 187 of 10.957 (1.7 %) LMWH/VKA re-
cipients (p<0.01). Based on the pre-defined exclusion criteria, 290 
(97 %) major bleeding events were adjudicated and form the basis 
for the current analysis (▶ Figure 1). Baseline characteristics of the 
patients with an episode of major bleeding who were included are 
detailed in ▶ Table 2. The mean age in the fXa inhibitor group was 
64±15 years and in the LMWH/VKA group this was 67±15 years; 
this difference did not reach statistical significance (p=0.09). The 
time from randomisation to major bleeding was a median 41 days 
(interquartile range [IQR] 8–101) in fXa inhibitor recipients, 
whereas for the VKA group this was 29 days (IQR 9–121; p=0.36). 
With respect to the location, a significant difference was found in 
the distribution of major bleeding events between both groups 
(p<0.01); GI and vaginal bleeds were more common in patients re-
ceiving a fXa inhibitor and in LMWH/VKA recipients intracranial, 
retroperitoneal, cutaneous and intramuscular major bleedings 
were more frequently observed. The case fatality was comparable 
between the treatment groups.

Clinical presentation of major bleeding

▶ Table 3 details the results of the classification of major bleeding 
events at presentation for both treatment arms. Of all bleeding 
events, 16 % to 19 % presented without any clinical emergency and 
were classified as category one. The distribution over the cat-
egories was found to be less severe for the fXa inhibitor group. The 
most severe category of the clinical presentation (i. e. category 

Table 1: Classification of clinical presentation and course of major 
bleeding.

Category

Clinical presentation

1

2

3

4

Clinical course

1

2

3

4

Description

Bleeding events presenting without any clinical emergency.

All bleeding events that could not be classified to any of the 
other three categories, as they presented with the need for some 
measures but without clear urgency.

Bleeding events presenting with great medical emergency; e. g. 
with hemodynamic instability; or cerebral bleeding presenting 
with neurologic symptoms.

Bleeding events that are fatal before or almost immediately 
upon entering the hospital.

Bleeding events for which only measures were applied to treat 
discomfort.

Bleeding events requiring only standard measures such as trans-
fusions of erythrocytes, and straight forward interventions.

Life threatening bleeding events for which immediate and elab-
orate measures were used to avoid death. These bleedings could 
still be fatal after all interventions and could lead to persistent 
disability.

Bleeding events for which death was unavoidable, so no lifesav-
ing attempts were made.
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Figure 1: Patient flow diagram.
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three or four combined) was observed in 35 % of the major bleeds 
in patients receiving a fXa inhibitor versus 48 % in LMWH/VKA 
recipients (OR 0.59, 95 %CI 0.36–0.97). Category 3 or 4 clinical 
presentation was assigned to 8 of 39 (21 %) major bleeds in the 
rivaroxaban group, 4 of 14 (29 %) events in the apixaban group, 
and 26 of 56 (46 %) bleeds in the edoxaban group, compared to 86 
of 181 (48 %) in the VKA group. The probability of presenting with 
a severe major bleeding event in fXa inhibitor recipients is 0.3 % 
(38 of 10.959), and in LMWH/VKA treated patients 0.8 % (86 of 
10.957).

Intracranial haemorrhage

In the 48 patients with an ICH, a severe clinical presentation oc-
curred in the 11 of 13 (85 %) bleeds in the fXa inhibitor group, as 
compared with 32 of 35 (91 %) of those in the LMWH/VKA group 
(OR 0.52; 95 %CI 0.08–3.5; ▶ Table 4). The majority of all ICH was 
classified as category three.

Gastro-intestinal bleeding

In the 109 patients with a major GI bleeding, a severe clinical pres-
entation was observed in 16 of 50 (32 %) major bleeding events in 
the fXa inhibitor recipients and in 28 of 59 (48 %) major bleeds in 
the LMWH/VKA recipients (OR 0.52; 95 %CI 0.24–1.14; ▶ Table 
5). Only two patients with a GI bleeding, both receiving a fXa in-
hibitor, presented in category four.

Other types of bleeding

Other types of bleeding included retroperitoneal, vaginal, urogeni-
tal, intra-articular, intra-ocular, subcutaneous and intramuscular 
bleeding, and comprised a total of 133 bleeding events. In 11 of 46 
patients (24 %) using fXa inhibitors, the clinical presentation was 
classified as category three or four, in comparison to 26 of 87 
(30 %) in LMWH/VKA recipients (OR 0.74, 95 %CI 0.33–1.67). 
The same trends were seen for all the different types of bleeding.

Clinical course of major bleeding

The clinical course was classified as category three or four in 22 % 
of the fXa inhibitor and in 25 % of the VKA associated bleeding 
events (OR 0.83, 95 %CI 0.47–1.46; ▶ Table 3). Category 3 or 4 
clinical course was assigned to 9 of 39 (23 %) major bleeds in the 
rivaroxaban group, 2 of 14 (14 %) events in the apixaban group, 
and 13 of 56 (23 %) bleeds in the edoxaban group, compared to 46 
of 181 (25 %) in the VKA group. The probability of a severe clinical 
course was 0.2 % (24 of 10.959) in fXa inhibitor recipients, com-
pared to 0.4 % (46 of 10.957) in LMWH/VKA treated patients. Of 
the 13 patients with an ICH in the fXa inhibitor group, 2 (15 %) 
were fatal compared to 6 of the 35 (17 %) ICH events in the 
LMWH/VKA group. In patients with GI bleeding, the case fatality 
rate was 12 % (6 out of 50) for patients treated with fXa inhibitors 
and 19 % (11 of 59) for LMWH/VKA recipients.
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Meta-analysis

▶ Figure 2 and ▶ Figure 3 show the forest plots for the individual 
study data for clinical presentation and course, respectively. The 
results are in line with the findings of the individual patient data 
meta-analysis. There was no evidence for heterogeneity (I2=0 %).

Dynamics of major bleeding

▶ Table 6 shows the subsequent clinical course per category of 
clinical presentation for both treatment arms. In the fXa inhibitor 
group, of the 71 patients with a major bleed presenting as a cat-
egory one or two, six (9 %) progressed to a severe clinical course 
(i. e. category three or four) whereas 20 of 38 (53 %) of the bleeds 
with a category three or four clinical presentation, moved to a cat-
egory one or two clinical course (▶ Table 6).

 Of the 95 patients receiving LMWH/VKA with a major bleed-
ing event presenting as category one or two, six (6 %) progressed to 
a severe clinical course. Conversely, 46 of 86 (54 %) of the events 
with a severe presentation had a mild clinical course.

Patients with a major bleeding event who presented in category 
one had a milder clinical course in those receiving a fXa inhibitor 

(100 % category 1 or 2 clinical course) than those receiving LMWH/
VKA (93 % category 1 or 2 clinical course, and 7 % category 3), 
whereas those presenting in category two had a milder clinical 
course when receiving LMWH/VKA (6 % progressed to category 3) 
compared to fXa inhibitor recipients (12 % progressed to category 
3). In the patients with a category three clinical presentation, the 
subsequent clinical course was similar for the fXa inhibitor and 
LMWH/VKA recipients. Of the six patients with a category four 

Table 3: Results of the combined classification of major bleeding events.

Clinical presentation

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

Clinical course

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

FXa: factor Xa inhibitor; LMWH: low molecular weight heparin; VKA: vitamin K 
antagonist

fXa inhibitor

109

21 (19)

50 (46)

35 (32)

3 (3)

109

21 (19)

64 (59)

19 (17)

5 (5)

LMWH/VKA

181

29 (16)

66 (36)

83 (46)

3 (2)

181

39 (22)

96 (53)

35 (19)

11 (6)

Table 2: Baseline characteristics and location of bleeding of the pa-
tients with a major bleeding event in the Einstein,  Amplify and Ho-
kusai studies combined.

Total major bleeding events

Mean age in years ± SD

Male sex, n (%)

Median days from randomiza-
tion to major bleeding (IQR)

Location of bleeding, n (%)
 Intracranial
 Intracerebral
 Subdural
  Subarachnoid
  Unknown
 Gastro-intestinaI bleed
 Retroperitoneal
 Vaginal
 Intra-articular 
 Subcutaneous
 Intraocular
 Intramuscular
 Haematuria
 Other

30-day case fatality

* Assessed via non parametric testing of two independent samples (median). 
** Comparison of the distribution of all bleeding locations between the 
two treatment groups. FXa: factor Xa inhibitor; LMWH: low molecular 
weight heparin; VKA: vitamin K antagonist; NA: not applicable; SD: standard 
deviation; IQR: interquartile range.

fXa inhibitor

109

64±15

48 (44)

41 (8–101)

13 (12)
10 (9)
2 (2)
1 (1)
0
50 (46)
2 (2)
17 (16)
4 (4)
5 (5)
4 (4)
3 (3)
1 (1)
9 (8)

11 (10)

LMWH/VKA

181

67±15

91 (50)

29 (9–121)

35 (19)
18 (10)
13 (7)
2 (1)
2 (1)
59 (33)
10 (6)
5 (3)
10 (6)
17 (9)
8 (4)
14 (8)
5 (3)
17 (9)

24 (13)

P-value

NA

0.09

0.28

0.36*

<0.01**

0.41

Table 4: Clinical presentation of intracranial haemorrhages.

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

FXa: factor Xa inhibitor; LMWH: low molecular weight heparin; VKA: vitamin K 
antagonist.

fXa inhibitor

13

0

2 (15)

10 (77)

1 (8)

LMWH/VKA

35

0

3 (9)

29 (82)

3 (9)

Table 5: Clinical presentation of gastro-intestinal bleeds.

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

FXa: factor Xa inhibitor; LMWH: low molecular weight heparin; VKA: vitamin K 
antagonist.

fXa inhibitor

50

6 (12)

28 (56)

14 (28)

2 (4)

LMWH/VKA

59

6 (10)

25 (42)

28 (48)

0
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Figure 2: Forest plot for a severe clinical presentation of major bleeding in the fXa inhibitor trials.

Figure 3: Forest plot for a severe clinical course of major bleeding in the fXa inhibitor trials.

clinical presentation, four (67 %) subsequently had a category four 
clinical course, of which 3 (75 %) were using LMWH/VKA.

Discussion

The present study shows a clear difference in the pattern of bleed-
ing complications between patients using fXa inhibitors and VKA 
for treatment of VTE. We observed that, in addition to a lower ab-
solute frequency of major bleeding events, fXa inhibitor associated 
major bleeds were associated with a significantly less severe clini-
cal presentation compared to those related to VKA. Hence, there is 
a clear class effect of fXa inhibitors rather than a single agent effect. 
This effect appeared to be consistent for different types of bleed-
ing; in patients with ICH, GI bleeds and other types of bleeding 
the clinical presentation was also milder in fXa inhibitors recipi-
ents, albeit not statistically significant in these smaller subgroups. 
This implicates that the less severe clinical presentation observed 
in fXa inhibitor users is not a direct consequence of a lower fre-
quency of ICH, which in general presents in a more severe way 
than for example urogenital or subcutaneous bleeds.

The clinical course of major bleeds was comparable for both 
treatment strategies. Reassuringly, the majority of major bleeds in 
both groups had a mild clinical course. The dynamics of major 
bleeding events were also comparable in both treatment groups. 
Bleeding events with a mild clinical presentation rarely progressed 
to a severe clinical course, whereas more than half of the events 
with a severe clinical presentation had a mild subsequent clinical 

course. No difference was observed regarding case fatality at 30 
days after the bleeds between the two treatment strategies.

The results from this combined analysis provide insight in the 
clinical presentation and course of major bleeding events in pa-
tients receiving fXa inhibitors and VKA. At the time these studies 
were conducted, no specific antidotes were available for fXa in-
hibitors. However, with respect to the clinical course of major 
bleeding events, it appears that standard measures were often suf-
ficient, making the need for a specific antidote somewhat less ur-
gent. Andexanet alpha, a universal antidote for all fXa inhibitors, 
was recently found to rapidly reverse the anticoagulant effect of 
apixaban and rivaroxaban (17). A phase 3b-4 study evaluating the 
efficacy and safety of this compound in patients with fXa-inhibitor 
associated major bleeding is currently ongoing (Clinicaltrials.gov 
identifier: NCT02329327), and the first results have recently been 
published (18). It is however at present speculation whether the 
availability of this reversal agent would lead to a milder clinical 
course of bleeding with fXa inhibitors.

How should our findings be interpreted? A potential expla-
nation may be that bleeding with VKA is prolonged, stimulated or 
more severe due to the relative unstable and unpredictable antico-
agulant effect of VKA. In contrast, direct oral anticoagulants 
(DOACs), including the fXa inhibitors and direct thrombin in-
hibitors, are known to have a short half-life and a stable pharma-
cokinetic profile. This may contribute to the less severe clinical 
presentation of major bleeds with fXa inhibitors. The present ob-
servation that fXa inhibitors cause fewer major bleeding events 
with a milder presentation is in line with observations for the di-
rect thrombin inhibitor, dabigatran. Dabigatran associated bleed-
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Some limitations deserve acknowledgment. First, the current 
classification schemes have not yet been used and validated in 
other populations than patients with acute symptomatic VTE. In 
addition, the classification schemes have only been applied in 
three post-hoc analyses of randomized controlled trials. It might 
be more difficult to use these schemes in real life clinical practice. 
Further research is warranted to test the quality and reproducibil-
ity of the classification schemes in other settings. A second limi-
tation is that no information was available regarding residual mor-
bidity after 30 days following the bleeding event. Although we did 
not find a difference in 30-day mortality, it is possible that those 
patients with a severe clinical presentation developed sustaining 
deficits beyond this initial clinical course.

For those clinicians who treat patients with acute symptomatic 
VTE it is important to know how bleeding events during use of 
fXa inhibitors or VKA present and develop. The results of the pres-
ent analyses implicate that fear of uncontrolled bleeding compli-
cations is not a reason to withhold fXa inhibitors in those patients.

In conclusion, in addition to a lower absolute incidence of 
major bleeding complications, the clinical presentation of major 
bleeding events is milder in patients receiving fXa inhibitors, as 
compared to those using VKA. These results were consistent 
among different types of bleeding, especially in those with ICH 
and GI bleeds. The proportion of patients in both groups requiring 
all possible measures to avoid a bad outcome is relatively low. 
These results provide reassurance in prescribing fXa inhibitors to 
patients with acute symptomatic VTE.
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ing events were observed to have a lower 30-day case fatality and 
shorter duration of hospital admission compared to warfarin as-
sociated bleeds (19,20).

One of the strengths of the present analysis is the large sample 
size, allowing for subgroup analysis for different types of bleeding. 
In addition, the AMPLIFY and HOKUSAI-VTE studies were both 
double-blind, double-dummy, randomized trials in which data on 
major bleeds were prospectively collected. In the EINSTEIN 
studies bleeding events were also recorded prospectively, but since 
these studies were open-label, information on bleeding events with 
rivaroxaban may have been recorded more accurately compared to 
events during the use of VKA. However, the bleeding pattern and 
effects on clinical presentation were consistent among the three in-
dividual studies (13–15). Other strengths are the use of pre-de-
fined classification criteria, and the fact that all adjudicators were 
blinded for the treatment regimen received by the patient. The 
classification schemes have now been applied in three separate 
studies and are easy to use (13–15).

What is known about this topic?
• Factor Xa (fXa) inhibitors are a safe, effective and user friendly 

 alternative to vitamin K antagonists in the treatment of venous 
thromboembolism (VTE)

• The uptake of fXa inhibitors has been slow partly due to concerns 
about clinical impact and the best strategies for management of 
bleeding events

• Previously, all major bleeding events from the EINSTEIN, AMPLIFY 
and HOKUSAI-VTE trials were classified separately on severity of 
clinical presentation and clinical course

What does this paper add?
• The results from these studies were combined to increase precision 

and sample size, to show a class effect of factor Xa inhibitors and 
to analyse the effect in subgroups of different types of bleeding

• In addition to a lower absolute frequency of major bleeding 
events, fXa inhibitor related major bleeds were associated with a 
significantly less severe clinical presentation and a similar course 
compared to those related to VKA. This effect appeared to be con-
sistent for different types of bleeding

• Fear of uncontrolled bleeding complications is not a reason to 
withhold fXa inhibitors in the treatment of patients with VTE.

Table 6: Dynamics of major bleeding.

Clinical course

Clinical presentation category 1

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

Clinical presentation category 2

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

Clinical presentation category 3

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

Clinical presentation category 4

Total major bleeding events

 Category 1, n (%)

 Category 2, n (%)

 Category 3, n (%)

 Category 4, n (%)

FXa: factor Xa inhibitor; LMWH: low molecular weight heparin; VKA: vitamin K 
antagonist.

fXa inhibitor

21

11 (52)

10 (48)

0

0

50

7 (14)

37 (74)

6 (12)

0

35

3 (9)

17 (49)

11 (31)

4 (11)

3

0

0

2 (67)

1 (33)

LMWH/VKA

29

11 (38)

16 (55)

2 (7)

0

66

18 (27)

44 (67)

4 (6)

0

83

10 (12)

36 (43)

29 (35)

8 (10)

3

0

0

0

3 (100)
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