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Abstract

International clinical practice guidelines have progressively endorsed direct oral anticoagulants (DOACs) as an alterna-
tive to low-molecular-weight heparins (LMWHSs) monotherapy for the initial and long-term treatment of cancer-asso-
ciated thrombosis (CAT). Several new randomized controlled trials (RCTs) have recently reported additional results on
the safety and efficacy of DOACs in this setting. We performed an updated meta-analysis of all publicly available data
from RCTs comparing DOACs with LMWHSs for the treatment of CAT. Six RCTs enrolling 3690 patients with CAT were
included. Compared with LMWHs, DOACs significantly decreased the risk of CAT recurrence (RR, 0.67; 95%Cl, 0.52—
0.85), with a non-significant increase in the risk of major bleeding (RR, 1.17; 95%Cl, 0.82-1.67), a significant increase

in the risk of clinically relevant nonmajor bleeding (RR 1.66; 95%Cl, 1.31-2.09) and no difference in all-cause mortality
rates. These results increase the level of certainty of available evidence supporting the use of DOACs as an effective
and safe option for the treatment of CAT in selected cancer patients.
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To the editor

International evidence-based clinical practice guide-
lines (CPGs), which provide recommendations for the
best available care options and guide clinical decision-
making, have progressively endorsed direct oral anti-
coagulants (DOACs) as an alternative to monotherapy
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with low-molecular-weight heparins (LMWHs) for the
initial and long-term treatment of cancer-associated
thrombosis (CAT) [1-4]. Several new randomized
controlled trials (RCTs) have recently reported addi-
tional results on the safety and efficacy of DOACs
in this setting. Here, we perform an updated study-
level meta-analysis of all publicly available results
from RCTs comparing DOACs with LMWHs for the
treatment of CAT. The literature search and selec-
tion process identified 6 RCTs meeting the inclusion
criteria [5-10], which were further included in the
pooled-analyses (Additional File 1). Together, these
trials enrolled a total of 3690 patients with acute CAT
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(1850 randomized to the DOACs arms and 1840 rand-
omized to the LMWHSs arms). Study characteristics are
depicted in Table 1. All studies were open label, used a
blinded central outcome adjudication design and were
estimated to have low risk for performance and detec-
tion bias (Additional File 1). During a 3-6 months
follow-up under anticoagulant treatment (intention-
to-treat population), recurrent venous thromboembo-
lism (VTE) occurred in 99 of 1850 patients receiving
DOACs vs. 152 of 1840 patients receiving LMWHs.
The risk of recurrent VTE was significantly lower
with DOACs compared to LMWHs (RR, 0.67; 95%CI,
0.52-0.85; p=0.001; I> = 0%; Fig. 1). With a rate of VTE
recurrence of 8.3% in patients receiving LMWHs, the
absolute risk reduction with DOACs was 2.7% (95%CI,
—4 to —1.2; high certainty of evidence). Major bleeding
occurred in 80 of 1850 patients receiving DOACs vs. 68
of 1840 patients receiving LMWHs. Although the risk
of major bleeding was numerically higher with DOACs,
this difference did not reach statistical significance
(RR, 1.17, 95%CI, 0.82—1.67; p=0.39; I*=12%; Fig. 1).
With a risk of major bleeding of 3.7% in the LMWHs
group, the absolute risk increase with DOACs was 0.6%
(95%CI, —0.7 to 2.5; high certainty of evidence). Clini-
cally relevant nonmajor bleeding (CRNMB) occurred
more frequently in patients receiving DOACs com-
pared to those receiving LMWHSs (RR, 1.66, 95%ClI,
1.31-2.09; p<0.0001; I*=0%, Fig. 1). With a risk of
CRNMB of 5.7% in patients receiving LMWHs, the
absolute risk increase with DOACs was 3.8% (95% CI,
1.8-6.2). Finally, the rate of all-cause mortality did not
differ between the 2 groups (23.3% in the DOACs arms
vs. 23.5% in the LMWHs arms; RR, 1.02, 95%CI, 0.89—
1.16; p=0.80; 2=13%, Fig. 1). Per Grading of Recom-
mendations Assessment, Development and Evaluation
criteria, the quality of evidence was judged to be high
for all outcomes.
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By pooling the results from 6 high quality RCTs, the
present study provides more precise estimates of the
anticipated treatment effects. Our findings indicate
that in cancer patients, DOACs confer a slight reduc-
tion in the risk of recurrent VTE. The proportion of
patients discontinuing treatment was lower in those
randomized to receive a DOAC compared to those
randomized to receive a LMWH, which may explain,
in part, the superior efficacy of DOACs. The exclu-
sion criteria used in most RCTs (ECOG Performance
Status >2, brain tumors, platelet count<50-75 G.L7},
Cockroft Clairance <30 mlmin~!) may have limited
the generalizability of the findings. Importantly, bleed-
ing was more common in patients with gastrointestinal
(GI) malignancies receiving edoxaban or rivaroxaban
compared with LMWHs [5, 6], while apixaban was not
associated with an increased risk of bleeding in these
patients [7, 8].

In conclusion, there is growing evidence supporting
DOAC:s as an effective and safe treatment option for
VTE in selected cancer patients. Results from the pre-
sent study increase the level of confidence on available
evidence supporting the safety and efficacy of DOACs
for the treatment of CAT. LMWHs remain the preferred
treatment option in cancer patients at high risk of bleed-
ing, such as GI cancer patients, those who require fre-
quent dose adjustments with chemotherapy-induced
thrombocytopenia, those who receive ongoing anticancer
therapies with potential drug-drug interactions, as well as
those with brain metastases. Dedicated tools, such as the
ITAC-CME multi-language web-based mobile applica-
tion downloadable for free at www.itaccme.com will help
to improve the care and quality of life of cancer patients
and to further decrease the burden of CAT.


http://www.itaccme.com
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A. Recurrent venous thromboembolism

DOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
HOKUSAI-VTE CANCER 34 522 46 524 33.5% 0.74 [0.48, 1.14) —.
SELECT-D 8 203 18 203 9.3% 0.44 [0.20, 1.00) —
ADAM-VTE 1 145 9 142 14% 0.11[0.01, 0.85)
CARAVAGGIO 32 576 46 579 32.0% 0.70 [0.45, 1.08) ]
CASTA-DIVA 4 74 6 84 41% 0.76 [0.22, 2.58) —_—
CANVAS 20 330 27 308 19.6% 0.69 [0.40, 1.21] =T
Total (95% CI) 1850 1840 100.0% 0.67 [0.52, 0.85] &
Total events 99 152
Heterogeneity: Tau? = 0.00; Chi? = 4.36, df = 5 (P = 0.50); I? = 0% =0 o 03 ” 1=0 - 00=
Test for overall effect: Z = 3.22 (P = 0.001) ’ Fav.ours DOAC Favours LMWH
B. Major bleeding

DOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
HOKUSAI-VTE CANCER 29 522 17 524 29.2% 1.71[0.95, 3.08) Bl
SELECT-D 11 203 6 203 12.2% 1.83[0.69, 4.86) T
ADAM-VTE 0 145 2 142 14% 0.20 [0.01, 4.04) +
CARAVAGGIO 22 576 23 579 30.3% 0.96 [0.54, 1.71] —.
CASTA-DIVA 1 74 3 84 25% 0.38 [0.04, 3.56) —T1
CANVAS 17 330 17 308 24.5% 0.93[0.49, 1.80] .
Total (95% Cl) 1850 1840 100.0% 1.17 [0.82, 1.67]
Total events 80 68
Heterogeneity: Tau? = 0.02; Chi? = 5.66, df = 5 (P = 0.34); I = 12% 5001 0’1 1 150 100’
Test for overall effect: Z = 0.85 (P = 0.39) : Fav-ours DOAC Favours LMWH

C. Clinically relevant non major bleeding

DOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
HOKUSAI-VTE CANCER 64 522 43 524 40.6% 1.49 [1.04, 2.16) L
SELECT-D 25 203 7 203 8.2% 3.57 [1.58, 8.07) e
ADAM-VTE 9 145 7 142 5.9% 1.26 [0.48, 3.29] A
CARAVAGGIO 52 576 35 579 32.1% 1.49[0.99, 2.26) Bl
CASTA-DIVA 8 74 5 84 4.8% 1.82[0.62, 5.31] T =
CANVAS 19 330 8 308 83% 2.22[0.98, 4.99] T
Total (95% Cl) 1850 1840 100.0% 1.66 [1.31, 2.09] 9
Total events 177 105
Heterogeneity: Tau? = 0.00; Chi? = 4.82, df = 5 (P = 0.44); I = 0% =0 51 o'r1 1 140 r 00=
Test for overall effect: Z = 4.23 (P < 0.0001) : Fav;)urs DOAC Favours LMWH
D. Overall Mortality
DOAC LMWH Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
HOKUSAI-VTE CANCER 140 522 127 524 29.9% 1.11[0.90, 1.36)
SELECT-D 48 203 56 203 13.6% 0.86 [0.61, 1.20]
ADAM-VTE 23 145 15 142 4.4% 1.50 [0.82, 2.76)
CARAVAGGIO 135 576 153 579 31.4% 0.89[0.73, 1.08]
CASTA-DIVA 19 74 20 84 55% 1.08 [0.63, 1.86)
CANVAS 71 330 57 308 15.3% 1.16 [0.85, 1.59)
Total (95% Cl) 1850 1840 100.0% 1.02 [0.89, 1.16]
Total events 436 428
Heterogeneity: Tau? = 0.00; Chi? = 5.76, df = 5 (P = 0.33); I? = 13% =0 0 01 3 3 1=0 3 oo=
Test for overall effect: Z = 0.25 (P = 0.80) ’ Favo;Jrs DOACs Favours LMWH

Fig. 1 Forest plots of Risk Ratios for Venous Thromboembolism (A), Major Bleeding (B), Clinically Relevant NonMajor Bleeding (C) and Overall
Mortality (D)
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