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Abstract: Venous thromboembolism is a leading cause of morbidity and mortality in patients with active cancer who require
anticoagulation treatment. Choice of anticoagulant is based on careful balancing of the risks and benefits of available classes of
treatment: vitamin K antagonists, low-molecular-weight heparin (LMWH), and direct oral anticoagulants (DOACs). Results from
randomized controlled trials have shown the consistent efficacy of DOACs versus LMWH in the treatment of cancer-associated venous
thromboembolism (VTE). However, increased major gastrointestinal bleeding was observed for edoxaban and rivaroxaban, but not
apixaban, compared with LMWH dalteparin. Most guidelines recommend DOACs for the treatment of cancer-associated VTE in
patients without gastrointestinal or genitourinary cancer, and with considerations for renal impairment and drug—drug interactions.
These updates represent a major paradigm shift for clinicians in the Middle East and North Africa. The decision to prescribe a DOAC
for a patient with cancer is not always straightforward, particularly in challenging subgroups of patients with an increased risk of
bleeding. In patients with gastrointestinal malignancies who are at high risk of major gastrointestinal bleeds, apixaban may be the
preferred DOAC; however, caution should be exercised if patients have upper or unresected lower gastrointestinal tumors. In patients
with gastrointestinal malignancies and upper or unresected lower gastrointestinal tumors, LMWH may be preferred. Vitamin
K antagonists should be used only when DOACs and LMWH are unavailable or unsuitable. In this review, we discuss the overall
evidence for DOACs in the treatment of cancer-associated VTE and provide treatment suggestions for challenging subgroups of
patients with cancer associated VTE.

Plain Language Summary: Patients with cancer are at risk of blood clots forming in their veins, which can cause illness and death.
To prevent such blood clots, most patients with cancer need anticoagulant therapy. There are three types of anticoagulants available for
the treatment of cancer-associated blood clots in a vein, namely, vitamin K antagonists, low-molecular-weight heparin (LMWH), and
direct oral anticoagulants (DOACs). Drug trials have shown that DOACs are more effective than LMWH; however, DOACs can have
a greater risk of causing major gastrointestinal bleeding. Among DOACsS, edoxaban and rivaroxaban are drugs associated with higher
rates of gastrointestinal bleeding. Recently updated guidelines for doctors recommend that DOACs be used as the first treatment for
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patients with cancer at risk of blood clot formation in a vein. For doctors in the Middle East and North Africa, this new approach
differs from existing practices. Notably, choosing a treatment also depends on the type of cancer, because gastrointestinal cancers and
cancers of the genitals and urinary system have an especially high risk of gastrointestinal bleeding. The choice also depends on the
presence of kidney problems, drug—drug interactions, and access to the drugs. Apixaban may be the preferred DOAC in patients with
gastrointestinal cancer, but this drug should be used with care in patients with upper or unresected lower gastrointestinal tumors. For
patients with upper or unresected lower gastrointestinal tumors, treatment with LMWH may be preferred. Vitamin K antagonists
should be used only when DOACs and LMWH are unavailable or unsuitable.

Keywords: anticoagulation, apixaban, cancer, vitamin K antagonist, low-molecular-weight heparin

Introduction

Venous thromboembolism (VTE), which includes deep-vein thrombosis (DVT) and pulmonary embolism (PE), is a well-
recognized complication and a leading cause of morbidity and mortality in patients with cancer.' ™ Active malignancy
induces a prothrombotic state,” and the risk of developing VTE, which is approximately 4-9 times as high in cancer
patients as in those without cancer, increases with the extent of the malignancy.® Active cancer, which is an
independent risk factor for VTE,'® was associated with a very high incidence rate of first VTE (5.8 per 100 person-
years) in a large European population-based cohort study.? This study also showed that the most commonly occurring
cancers (prostate, breast, lung, and colon cancers) were responsible for most active cancer-associated VTE.? In an
American population-based cohort study, patients with active cancer had a high cumulative 5-year rate of VTE
recurrence (43% compared with 27% in patients with idiopathic VTE and 18% in non-cancer secondary VTE)."!
Patients of African descent have been shown to be at greater risk of VTE than European populations. Consequently,
incidence of initial and recurrent VTE in patients with cancer in the Middle East and North Africa (MENA) region is
expected to be at least as high as that in Western populations, and may increase over time as diagnostic capabilities
improve and anticancer therapies advance. This will eventually lead to patients with advanced, metastatic disease living
longer with increasing risk of VTE.'*'*

The treatment of VTE is particularly challenging in patients with cancer, who have a significantly greater risk of
recurrent VTE and bleeding complications during anticoagulant therapy than non-cancer patients.'> Anticoagulation
treatment is further complicated by patient- and cancer-related factors that influence VTE and bleeding risk, including
age, cancer stage, type of malignancy, and cancer treatment.'®'” The clinical utility of anticoagulation is dependent on
the net clinical benefit to individual patients in terms of VTE recurrence and bleeding. Therefore, after an assessment of
patient- and cancer-related variables that may affect the efficacy and/or safety of anticoagulation, choice of anticoagulant
is based on careful balancing of the risks and benefits of the three available classes of anticoagulation: vitamin
K antagonists (VKAs), low-molecular-weight heparin (LMWH) and direct oral anticoagulants (DOACs).'” !

LMWH has historically been the standard of care for the treatment of cancer-associated VTE based on results from the
CLOT study.” The CLOT study reported a statistically significant reduction of 52% in the risk of VTE recurrence after 6
months’ treatment with the LMWH dalteparin versus VKA therapy (warfarin with LMWH bridging therapy), with no
significant difference in major bleeding.”* The results of individual randomized controlled trials (RCTs) have not consistently
shown an efficacy benefit of LMWH over VKA therapy for the treatment of cancer-associated VTE.****> However, meta-
analyses of RCTs of VKA therapy versus LMWH had suggested superior efficacy of LMWH with similar safety.'’-**%’
Owing to this and also the difficulty of maintaining therapeutic VKA levels in patients with cancer, LMWH has remained the
preferred treatment. Despite recommendations for the use of LMWH in patients with cancer-associated VTE, physicians in
some MENA regions may have continued to prescribe VK As for the treatment of cancer-associated VTE because of the higher
cost of LMWH and patients’ unease and poor compliance with long-term daily subcutaneous injections.'®!%-2%2

Unlike VKAs, DOACs (direct factor Xa inhibitors: apixaban, edoxaban, rivaroxaban; direct thrombin inhibitor:
dabigatran) can be orally administered in fixed doses and do not require regular laboratory monitoring of the
anticoagulant effect.® As such, DOACs are standard of care for the treatment of VTE in the general population®'
but, until recently, there have been limited high-quality data on the use of DOACs in patients with cancer-associated
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VTE. Over the past few years, on the basis of convincing results from RCTs of apixaban, edoxaban or rivaroxaban
versus the LMWH dalteparin for the treatment of cancer-associated VTE,** ¢ these DOACs have been recognized as
convenient and effective alternatives to LMWH in patients with cancer, although caution is advised in patients at high
risk for bleeding, particularly in patients with gastrointestinal (GI) and genitourinary (GU) malignancies.’”** The
decision to prescribe a DOAC for a patient with cancer is therefore not always a straightforward one, and clinicians
from MENA countries may refer to guidelines from international societies such as the American College of Chest
Physicians (ACCP) and the European Society of Cardiology (ESC) to inform such decisions. While recent guidelines
include recommendations on DOACs for the treatment of cancer-associated VTE,>” ** these recommendations vary
according to the availability of RCT evidence at the time of publication, and certain areas lack clinical trial data to
inform evidence-based recommendations.*’

Here, we review the overall evidence for DOACSs in the treatment of cancer-associated VTE and discuss the potential
impact of recently published data on evidence-based recommendations. In addition to providing guidance for the use of
DOAC:Ss for the treatment of cancer-associated VTE based on the most up-to-date evidence, treatment suggestions are
made for challenging subgroups of patients with cancer-associated VTE where current clinical trial data to inform
evidence-based recommendations may be lacking.

Evidence for DOAC:s in the Treatment of Cancer-Associated VTE

Although cancer patients only accounted for a small proportion of the study populations, early evidence supporting the use
of DOAC S in the treatment of cancer-associated VTE was obtained from the pooled subgroup of patients with cancer
included in Phase 3 RCTs of DOACs (apixaban, dabigatran, edoxaban or rivaroxaban) versus conventional treatment
(heparin followed by VK As) in the general VTE population.***° A meta-analysis of data aggregated from these studies in
patients with cancer showed nonsignificant reductions in major and clinically relevant nonmajor (CRNM) bleeding rates
and a trend toward reduction of recurrent VTE of approximately 40% with DOACs treatment.’ % However, some studies
included in this meta-analysis had excluded patients with active cancers for whom treatment with LMWH would be
considered more appropriate than with a VKA. Therefore, the study population included in the meta-analysis was unlikely
to be representative of the DOAC target cancer patient population.” % The studies’ use of VK As as the comparator rather than
the LMWH standard of care for VTE in cancer patients further limited the relevance of the meta-analysis.

Results from five pivotal RCTs (Hokusai VTE Cancer, SELECT-D, CASTA-DIVA, Caravaggio and ADAM VTE)
comparing the safety and efficacy of individual factor Xa inhibitor DOACs with the standard CLOT regimen of
dalteparin (200 IU/kg for 1 month, followed by 150 IU/kg) for the treatment of cancer-associated VTE are summarized
in Table 1.*>7° The Hokusai VTE Cancer, SELECT-D, Caravaggio and ADAM VTE studies, which enrolled patients
with predominantly advanced active cancer and a range of tumor types, showed >6 months’ therapy with apixaban,
edoxaban or rivaroxaban to be at least as effective as dalteparin in preventing recurrent VTE. The smaller CASTA-DIVA
trial, which investigated 3 months’ therapy with rivaroxaban, was unable to demonstrate noninferiority against dalteparin
for the prevention of recurrent VTE.>® There was a greater risk of major bleeding, mainly at GI sites, with edoxaban in
the Hokusai VTE Cancer study and rivaroxaban in the SELECT-D study,>**>>! but not with rivaroxaban in CASTA-
DIVA*? or apixaban in the Caravaggio and ADAM VTE studies.*>***® The PRIORITY trial, which compared the safety
and efficacy of DOACs (apixaban or rivaroxaban) and dalteparin in patients with active advanced upper GI, hepatobiliary
or pancreatic cancer, has provided further information regarding the use of DOACs in a high-risk patient population.®® In
this small RCT (n=90), DOAC:s increased the risk of clinically relevant bleeding and major bleeding compared with
dalteparin, with no improvement in the rate of recurrent VTE.>? Given that there are no known clinically meaningful
differences between LMWH preparations,”™ use of dalteparin as the comparator LMWH in these RCTs does not detract
from the relevance of their findings for MENA countries in which enoxaparin is the most commonly used LMWH. There
are currently no published data from RCTs comparing dabigatran with LMWH for the treatment of cancer-associated
VTE. A recent unblinded RCT (CANVAS) has compared the efficacy and safety between groups of patients treated with
either DOACs (apixaban and rivaroxaban were used in 58.5% and 37.0% of patients, respectively) or LMWHs
(enoxaparin and fondaparinux were used in 89.9% and 7.5% of patients, respectively). The DOACs were noninferior
to LMWHs, with a 6-month VTE recurrence rate of 6.1% in the DOAC group and 8.8% in the LMWH group (difference,
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Table | Characteristics and Efficacy and Safety Outcomes of Randomized Trials Comparing the Safety and Efficacy of DOACs (Apixaban, Edoxaban or Rivaroxaban) and Dalteparin in

the Treatment of CAT

Caravaggio ADAM VTE Hokusai VTE Cancer SELECT-D CASTA-DIVA
A (n=576) D (n=579) A (n=150)* D (n=150)° E (n=522) D (n=524) R (n=203) D (n=203) R (n=74) D (n=84)
Age, mean (SD) or median (range) years 67.2 (11.3) 67.2 (10.9) 64.4 (11.3) 64.0 (10.8) 64.3 (11.0) 63.7 (11.7) 67 (22-87) 67 (34-87) 68.6 (62.9-77.8)° 70.7 (62.7-78.7)°
Male, n (%) 292 (50.7) 276 (47.7) 72 (48.0) 73 (48.7) 277 (53.1) 263 (50.2) 116 (57.1) 98 (48.3) 37 (50.0) 40 (47.6)
Active cancer, n (%) 559 (97.0) 565 (97.6)° 150 (100)° 150 (100)® 513 (98.3)' 511 (97.5) 203 (100.0)" 203 (100.0)° 74 (100.0) 84 (100.0)
Metastatic disease, n (%) 389 (67.5)% 396 (68.4)% 96 (64.0) 97 (64.7) 274 (52.5) 280 (53.4) 118 (58.1) 118 (58.1) 53/69 (76.8) 62/82 (75.6)
Gl cancers, n (%) 188 (32.6) 187 (32.3) 48 (32.0) 57 (38.0) 165 (31.6) 140 (26.7) 91 (45.0) 86 (42.4) 21 (28.4) 25 (29.8)
Colorectal 121 (21.0) 113 (19.5) 18 (12.2) 29 (19.6) 83 (15.9) 79 (15.1) 55 (27.0) 47 (23.0) 13 (17.6) 19 (22.6)
Upper Gl 23 (4.0) 31 (54) 7 (48) 4(27) 33 (6.3) 21 (4.0) 15 (7.0) 26 (12.0) 2(27) 1(1.2)
Incidental DVT or PE, n (%) 116 (20.1) 114 (19.7) NR NR 167 (32.0) 173 (33.0) 108 (53.2) 105 (51.7) 36 (48.6) 32 (38.1)
Recurrent VTE, n (%) 32 (5.6) 46 (7.9) 1 (0.7) 9 (6.3) 41 (7.9) 59 (11.3) 8 (4.0)" 18 (11.0)" 4 (6.4) 6 (10.1)
HR (95% Cl); DOAC vs dalteparin 0.63 (0.37-1.07) 0.099 (0.013-0.78) 0.71 (0.48-1.06) 0.43 (0.19-0.99) 0.75 (0.21-2.65)'
Major bleeding, n (%) 22 (3.8) 23 (4.0 0 2 (1.4) 36 (6.9) 21 (4.0 1 6.0" 6 (4.0)" 1 (1.4) 337
HR (95% Cl); DOAC vs dalteparin 0.82 (0.40-1.69) 0.0 (0.0-) 1.77 (1.03-3.04) 1.83 (3-11) 0.36 (0.04-3.43)'
Major Gl bleeding, n (%) 11 (1.9 10 (1.7) 0 0 20 (3.8) 6 (I.1) 8 (3.9 4 (2.0) NR NR
HR (95% Cl); DOAC vs dalteparin 1.05 (0.44-2.50) NE NR NR NR
CRNM bleeding, n (%) 52 (9.0) 35 (6.0) 9 (6.2) 7 (42) 76 (14.6) 58 (I1.1) 25 (13.0) 7 (4.0)" 8 (10.8) 5 (6.0
HR (95% Cl); DOAC vs dalteparin 1.42 (0.88-2.30) NR 1.38 (0.98-1.94) 3.76 (1.63-8.69) NR
Mortality, n (%) 135 (23.4) 153 (26.4) 23 (16.0) 15 (11.0) 206 (39.5) 192 (36.6) 48 (23.6) 56 (27.6) 19 (25.7) 20 (23.8)
HR (95% Cl); DOAC vs dalteparin 0.82 (0.62-1.09) 1.40 (0.82-2.43) 1.12 (0.92-1.37) NR 1.05 (0.56-1.97)"

Notes: This table collates data from the cited published papers,

32-36

also over viewed in two previously published studies

55,56

and new data available since then. *Primary analysis population (n=145). ®Primary analysis population (n=142).

“Interquartile range. “Cancer diagnosed within the past 6 months; receiving anticancer treatment at the time of enrollment or within the past 6 months; or recurrent locally advanced or metastatic cancer. *Any evidence of cancer on
cross-section or PET imaging; metastatic disease; and/or cancer-related surgery, chemotherapy, or radiation therapy within the past 6 months. ‘Cancer diagnosed within the past 6 months; recurrent, regionally advanced or metastatic
cancer; cancer for which treatment had been administered within the past 6 months; hematologic cancer not in complete remission. SRecurrent locally advanced or metastatic disease. "Cumulative percentages. ‘Subdistribution hazard

ratio.

Abbreviations: A, apixaban; CAT, cancer-associated thrombosis; Cl, confidence interval; CRNM, clinically relevant nonmajor; D, dalteparin; DOAC, direct oral anticoagulant; DVT, deep-vein thrombosis; E, edoxaban; Gl, gastrointestinal;

HR, hazard ratio; NE, not evaluated; NR, not reported; PE, pulmonary embolism; PET, positron emission tomography; R, rivaroxaban; SD, standard deviation; VTE, venous thromboembolism.
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—2.7%; 1-sided 95% CI, —100% to 0.7%). However, noninferiority was not observed in terms of major bleeding (major
bleeding events were reported in 5.2% and 5.6% of patients from DOAC and LMWH groups, respectively). A lower
proportion of patients experienced severe adverse events in the DOAC group (33.8%) than in the LMWH (35.1%) group.
However, death occurred in 21.5% and 18.4% of patients in the DOAC and LMWH groups, respectively. Because
enoxaparin is the most commonly used LMWH in MENA countries, results from the CANVAS trial will provide
important information for the clinicians in MENA.>*

Edoxaban

The 12-month Hokusai VTE Cancer study, a noninferiority trial comparing edoxaban (n=522) with dalteparin (n=524),
was the first RCT of a DOAC for the treatment of cancer-associated VTE.>* Patients included in the trial had active
cancer or a diagnosis of cancer within the previous 2 years and presented with acute symptomatic or incidentally detected
proximal leg DVT or PE. Once-daily dosing of edoxaban 60 mg was initiated after >5 days of lead-in therapeutic-dose
LMWH. Patients with body weight <60 kg, strong P-glycoprotein (P-gp) inhibitors or creatinine clearance (CrCl) 30—
50 mL/min received reduced-dose edoxaban (30 mg once daily). Patients were treated for 6—12 months. The primary
outcome was a composite of recurrent VTE or major bleeding during the 12 months after randomization.

The primary outcome occurred in 12.8% of patients in the edoxaban arm and 13.5% of patients in the dalteparin arm
(hazard ratio [HR], 0.97; 95% confidence interval [CI], 0.70-1.36; P=0.006 for noninferiority). The primary outcome
components recurrent VTE, major bleeding and CRNM bleeding were further analysed separately, and a trend toward
a reduction in recurrent VTE with edoxaban versus dalteparin (HR, 0.71; 95% CI, 0.48—1.06) was observed. However,
a trend toward more CRNM bleeding with edoxaban was observed, with an almost 80% increase in the risk of major
bleeding versus dalteparin (HR, 1.77; 95% CI, 1.03-3.04; P=0.04). The higher rate of major bleeding with edoxaban was
mostly accounted for by GI bleeding (3.8% versus 1.1%), particularly upper GI bleeding (3.3% versus 0.6%), which
occurred predominantly in patients with upper or lower GI cancer. There was also a suggestion of slightly more major
GU bleeding with edoxaban (0.4% versus 0% major bleeds with dalteparin). A post hoc subgroup analysis found
a significant increase in major bleeding with edoxaban in patients with GI cancers (12.7% versus 3.6% with dalteparin;
HR, 4.0; 95% CI, 1.5-1.06; P=0.005), whereas there was no clear increase in major bleeding with edoxaban in patients
with GU cancers (4.6% versus 1.4% with dalteparin).’” In patients with GI cancer, most (76.2%) of the 21 major
bleeding events were upper GI bleeding in the edoxaban group, while none of the five major bleeding events were upper
GI bleeding in the dalteparin group. Moreover, in patients with GI cancer, three-quarters of the upper GI bleeding events
occurred in patients with unresected tumors, suggesting that patients with intact GI tumors were at highest risk of
bleeding with edoxaban.

Rivaroxaban

Published soon after the Hokusai VTE Cancer trial results,** SELECT-D was a pilot study conducted to assess VTE
recurrence rates in patients with active cancer treated with rivaroxaban or dalteparin.>> A total of 406 patients presenting
with acute symptomatic leg DVT or symptomatic or incidental PE were randomized to standard-dose rivaroxaban (15 mg
twice daily for 3 weeks then 20 mg once daily) or dalteparin for 6 months. Compared with dalteparin, the cumulative rate
of VTE recurrence at 6 months was reduced with rivaroxaban (HR, 0.43; 95% CI, 0.19-0.99), but at the cost of more
bleeding, including a trend towards a doubling of major bleeding events (HR, 1.83; 95% CI, 0.68—4.96) and a marked
increase in CRNM bleeding (HR, 3.76; 95% CI, 1.63-8.69). Most major bleeding events were GI bleeds, and most
CRNM bleeding events were GI or GU bleeds. Patients with esophageal or gastroesophageal cancer tended to have more
major bleeding events with rivaroxaban (36%) than with dalteparin (11%). Study recruitment of patients with esophageal
or gastroesophageal junction cancer was stopped when the increased risk of major bleeding with rivaroxaban in patients
with upper GI tumors became evident.

CASTA-DIVA was the most recently published randomized trial to compare rivaroxaban with dalteparin for the
treatment of cancer-associated VTE.*® Recruitment for this trial was stopped prematurely after randomization of 158
patients because of slow patient enrollment, which limited its statistical power. CASTA-DIVA included patients with
active cancer and symptomatic or incidental proximal lower-limb DVT, iliac vein thrombosis, inferior vena cava
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thrombosis and/or PE who were at high risk of recurrent VTE despite anticoagulation as estimated by a modified Ottawa
score of >1. Patients received rivaroxaban (15 mg twice daily for 3 weeks then 20 mg once daily) or dalteparin for 3
months. The primary endpoint was the cumulative rate of VTE recurrence or worsening of pulmonary vascular or venous
obstruction at 3 months, and occurred in 6.4% and 10.1% of rivaroxaban- and dalteparin-treated patients, respectively.
These rates did not meet the predefined criteria for noninferiority of rivaroxaban versus dalteparin (subdistribution HR,
0.75; 95% CI, 0.21-2.66; P=0.13). Compared with dalteparin, the rate of major bleeding was numerically lower with
rivaroxaban (subdistribution HR, 0.36; 95% CI, 0.04-3.43), while the rate of major bleeding or CRNM bleeding was
numerically higher (HR, 1.27; 95% CI, 0.49-3.26).

In the PRIORITY trial, patients with advanced active upper GI, hepatobiliary or pancreatic cancer were randomized
to a DOAC (rivaroxaban 15 mg twice daily for 3 weeks, then 20 mg once daily; or apixaban 10 mg twice daily for 7
days, and then 5 mg twice daily) or dalteparin for 6 months.>* A total of 44 patients were assigned to the DOAC group
(of whom 31 received rivaroxaban) and 46 were assigned to the dalteparin group. In a subgroup analysis by DOAC type,
rivaroxaban increased the risk of clinically relevant bleeding compared with dalteparin (29.0% versus 13.0%, respec-
tively [HR, 2.37; 95% CI, 0.84-6.66]). The risk of major bleeding was also increased (16.1% versus 4.3%, respectively
[HR, 3.89; 95% CI 0.76-20.08]). The rate of recurrent VTE was 3.2% with rivaroxaban versus 2.2% with dalteparin
(HR, 1.56; 95% CI, 0.10-24.93).

Apixaban

The most recently published results from RCTs comparing individual DOACs with dalteparin for the treatment of cancer-
associated VTE were from the ADAM VTE and Caravaggio trials with apixaban.’**® The first of these studies was
ADAM VTE, a small safety study that enrolled 300 patients with active cancer and VTE, including lower or upper
extremity DVT or PE.>* The second study was the Caravaggio trial, a noninferiority study in patients with symptomatic
or incidental proximal lower-limb DVT or PE (n=1115).** In both ADAM VTE and Caravaggio, patients received
standard-dose apixaban (10 mg twice daily for 7 days, followed by 5 mg twice daily) or dalteparin over 6 months.

In the ADAM VTE trial, the primary outcome was major bleeding up to 6 months, which was experienced by none of
the patients receiving apixaban and 1.4% of patients receiving dalteparin (P=0.14).** The rate of recurrent VTE was
significantly lower in patients receiving apixaban than in patients receiving dalteparin (HR, 0.099; 95% CI, 0.013-0.78;
P=0.028). For the secondary composite bleeding endpoint of major or CRNM bleeding, 6% of patients in each treatment
arm experienced an event.

The Caravaggio trial found apixaban to be noninferior to dalteparin with respect to the primary outcome of recurrent
VTE, which occurred in 5.6% of patients treated with apixaban and 7.9% of patients in the dalteparin group (HR, 0.63;
95% CI, 0.37-1.07; P<0.001 for noninferiority, P=0.09 for superiority), with no increase in major bleeding (HR, 0.82;
95% Cl, 0.40-1.69) (Table 1).** Event-free survival analysis showed a significant reduction in recurrent VTE, major
bleeding or death with apixaban versus dalteparin (HR, 0.74; 95% CI, 0.57-0.95), thereby reflecting a net clinical benefit.
Approximately one-third of patients in Caravaggio had GI cancer, but there was no significant difference in the risk of
major GI bleeding with apixaban versus dalteparin (HR, 1.05; 95% CI, 0.44-2.50). Upper and lower GI bleeding
occurred in similarly low numbers of patients treated with apixaban (0.9% and 1.0%, respectively) or dalteparin (1.0%
and 0.7%, respectively). A subgroup analysis of the Caravaggio trial has shown that in patients with GI cancer, rates of
major GI bleeding were low and similar between the two treatment groups. In the apixaban group, lower GI bleeding
occurred in 3 patients and upper GI bleeding occurred in 4 patients of the 188 patients with GI cancer, whereas in the
dalteparin group, lower and upper GI bleeding occurred in 3 patients each of the 187 patients.’® A slightly increased rate
of major GU bleeding was observed with apixaban (0.7% vs 0.2%). This increase in GU bleeding contributed to a trend
towards more CRNM bleeding (HR, 1.42; 95% Cl, 0.88-2.30) with apixaban versus dalteparin.**

Compared with the Hokusai VTE Cancer and SELECT-D trials, the small sample size, inclusion of patients with
upper extremity DVT, and a slightly different distribution of cancer types in ADAM VTE, including a smaller proportion
of patients with upper GI malignancy, may have resulted in a population with a relatively low risk of bleeding.'®***° In
contrast, patients in the Caravaggio study were an older, at-risk population with a broad range of tumor types, including
upper and lower GI tumors, and a high rate of metastatic disease.’® Rates of major bleeding in DOAC-treated patients
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differed across the ADAM VTE, Caravaggio, Hokusai Cancer VTE, SELECT-D and CASTA-DIVA trials, but with the
exception of ADAM VTE, major bleeding consistently occurred in 4% of patients in the dalteparin treatment arms of
these trials,*>® indicating that, relative to ADAM VTE, the risk of bleeding was similarly high in the other trial
populations.

In the PRIORITY trial of patients with advanced active upper GI, hepatobiliary or pancreatic cancer, 13 out of 40
patients randomized to the DOAC group received apixaban, and 46 patients received dalteparin. In a subgroup analysis
by DOAC type, apixaban increased the risk of clinically relevant bleeding compared with dalteparin (46.2% versus
13.0%, respectively [HR 3.93; 95% CI 1.27-12.22]). The risk of major bleeding was also increased (23.1% versus 4.3%,
respectively [HR 3.89; 95% CI 0.76-20.08]). There were no cases of recurrent VTE in the apixaban group and a rate of
2.2% in the dalteparin group (HR, 0.03; 95% CI, 0.0-).

A large retrospective analysis of US claims databases has generated real-world evidence to complement data from
Caravaggio and ADAM VTE regarding trends toward reduced recurrent VTE and major bleeding with apixaban versus
LMWH in patients with cancer-associated VTE.®® Additionally, apixaban was shown to be associated with a lower risk of
recurrent VTE than warfarin, without an increased risk of major bleeding. In this real-world analysis, patients receiving
apixaban (n=3393), LMWH (n=6108) and the VKA warfarin (n=4585) had active cancer. The cohorts were well matched for
characteristics that influence the risk of VTE and bleeding, including age, type of malignancy, metastases and chemotherapy.
At the 6-month follow-up, a 39% reduction in the risk of recurrent VTE in the apixaban cohort versus LMWH (HR, 0.61; 95%
CI, 0.47-0.81) and a 32% reduction versus warfarin (HR, 0.68; 95% CI, 0.52—0.90) was observed. Compared with LMWH,
patients treated with apixaban had a 37% reduction in the risk of major bleeding (HR, 0.63; 95% CI, 0.47-0.86), as well as
a lower risk of CRNM bleeding (HR, 0.81; 95% CI, 0.70-0.94). Patients treated with apixaban had less major bleeding than
those receiving LMWH, regardless of metastases, cancer treatment, chemotherapy, GI cancer or VTE event type (DVT only or
PE with or without DVT).®' Compared with warfarin, apixaban-treated patients had a similar risk of major bleeding (HR, 0.73;
95% CI, 0.53-1.00) and CRNM bleeding (HR, 0.89; 95% CI, 0.77—1.04). When using the entire follow-up period (maximum
length of follow-up: approximately 3 years), results were generally consistent with those of the 6-month follow-up.

Meta-Analyses

After publication of Caravaggio, a number of meta-analyses were performed in which the Caravaggio trial results were
combined with the Hokusai VTE Cancer, SELECT-D and ADAM VTE trial results (Table 2).2%"-%>~% Despite employ-
ing different statistical methods, these meta-analyses had similar findings, with the results favoring the studied factor Xa
inhibitor DOACs in relation to efficacy (recurrent VTE), without a significant increase in major bleeding compared with

Table 2 Efficacy and Safety Outcomes of Meta-Analyses of the Hokusai VTE Cancer, SELECT-D, ADAM VTE and Caravaggio Trials of
DOAC:s versus LMWH for the Treatment of CAT

Meta-Analysis Number of VTE Recurrence® Major Bleeding® CRNMB?
Patients
Analyzed
Mulder et al** ® 2607 RR, 0.68; 95% ClI, 0.39-1.17 RR, 1.36; 95% Cl, 0.55-3.35 RR, 1.63; 95% ClI, 0.73-3.64
Giustozzi et al®? 28%4 RR, 0.62; 95% Cl, 0.43-0.91 RR, 1.31; 95% ClI, 0.83-2.08 RR, 1.65; 95% CI, 1.19-2.28
Moik et al®® 2894 RR, 0.62; 95% Cl, 0.43-0.91 RR, 1.31; 95% ClI, 0.83-2.08 RR, 1.65; 95% CI, 1.19-2.28
Tao et al*® 2894 HR, 0.62; 95% ClI, 0.43-0.91 HR, 1.31; 95% ClI, 0.83-2.08 HR, 1.65; 95% CI, 1.19-2.28
Haykal et al®® 2907 RR, 0.62; 95% Cl, 0.44-0.87 RR, 1.33; 95% ClI, 0.45-4.22 RR, 1.58; 95% ClI, 1.11-2.24
Saleem et al®® 2907 HR, 0.54; 95% ClI, 0.23-1.28 HR, 1.38; 95% ClI, 0.45—4.22 HR, 1.77; 95% ClI, 0.49-6.40

Notes: This table collates data from the cited published papers,>™® also over viewed in two previously published studies.”>*¢ *DOACs versus LMWH. "ADAM VTE not
included.

Abbreviations: CAT, cancer-associated thrombosis; Cl, confidence interval; CRNMB, clinically relevant nonmajor bleeding; DOAC, direct oral anticoagulant; HR, hazard
ratio; LMWH, low-molecular-weight heparin; RR, risk ratio; VTE, venous thromboembolism.
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dalteparin. Low heterogeneity and the consistency of efficacy results across the Hokusai VTE Cancer, SELECT-D,
ADAM VTE and Caravaggio trials illustrate the generalizability of the improved efficacy of oral factor Xa inhibitors
versus dalteparin.?®**%%7 In contrast, assessment of between-study heterogeneity for major bleeding showed that the
ADAM VTE and Caravaggio trials, in which overall major bleeding risk was not increased with apixaban versus

3233 \ere the main contributors to heterogeneity and may have influenced overall rates of major bleeding.®*

dalteparin,
Indeed, after removal of the Caravaggio study results, meta-analysis of the remaining studies showed a significant
increase in major bleeding risk with DOACs compared with dalteparin.®® Another meta-analysis using only the Hokusai
VTE Cancer and SELECT-D studies reported similar results. Compared with dalteparin, edoxaban and rivaroxaban were
more effective at preventing recurrent VTE but had an increased risk of major bleeding.”!

The CASTA-DIVA trial investigators conducted a meta-analysis incorporating CASTA-DIVA trial results with those
of the Caravaggio, ADAM VTE, Hokusai VTE Cancer and SELECT-D trials.>> Results were very similar to those shown
in Table 2, with DOACs showing an overall reduced risk of recurrent VTE compared with dalteparin (HR, 0.63; 95% CI,
0.47-0.86), an increased risk of major bleeding (HR, 1.26; 95% CI, 0.84—1.90) and an increased risk of major bleeding or

clinically relevant nonmajor bleeding (HR, 1.48; 95% CI, 0.49-3.26).

International Guideline Recommendations for the Treatment of
Cancer-Associated VTE

Practice guidelines published before 2018 consistently recommended LMWH as the preferred treatment for cancer-
associated VTE due to the absence of robust evidence for use of DOACs against LMWH. There were no or relatively
weak recommendations for DOACs as an alternative to LMWH.® For example, local guidelines published in 2015 for
the treatment of cancer-associated VTE in clinical practice in Saudi Arabia strongly recommended LMWH for the long-
term treatment of VTE in patients with metastatic cancer.”® Adherence to these now outdated guidelines would prevent
many patients with active cancers from receiving anticoagulation treatment for VTE in line with the RCT data on
DOACs. However, during the submission of this review, a consensus for the management of cancer-associated VTE in
Saudi Arabia has been published and recommends treatment either with LMWHs or DOACs.®® The consensus is
evidence-based and specific to clinical experience, in line with the current health care policies and settings in Saudi
Arabia. Therefore, this review in addition to the guidelines may benefit the other MENA countries.

Factor Xa inhibitor DOACs are now widely recommended by recent international guidelines in patients without
active GI or GU cancer, who are not deemed to be at high risk of bleeding due to factors such as thrombocytopenia or
renal insufficiency and are not receiving medication that may potentially cause a serious drug—drug interaction (DDI)
(Table 3).**742 Otherwise, LMWH is preferred. However, different guidelines differ in their recommendation of
which DOACs to use. The 2021 ACCP, National Comprehensive Cancer Network (NCCN) and American Society of
Hematology (ASH) guidelines, all of which were published after the Caravaggio trial, support the use of apixaban,
edoxaban or rivaroxaban for the treatment of cancer-associated VTE.*'** ACCP guidelines strongly recommend
treatment with apixaban, edoxaban or rivaroxaban over LMWH, and specify that apixaban or LMWH may be preferred
in patients with luminal GI malignancies.’’ Similarly, NCCN guidelines specify that apixaban, edoxaban or rivaroxaban
are preferred over LMWH for patients without gastric or gastroesophageal lesions, while acknowledging that apixaban
may be safer than edoxaban or rivaroxaban in patients with such lesions.** ASH guidelines suggest LMWH or DOACs
(rivaroxaban or apixaban) for initial treatment, and DOACs (apixaban, edoxaban or rivaroxaban) for short- to long-term
anticoagulation, with caution advised in patients with GI cancer because of the higher risk of bleeding.*' With the
exception of 2020 National Institute for Health and Care Excellence (NICE) guidelines, which include a general
recommendation for DOACs in cancer patients,’® guidelines published post-Hokusai VTE Cancer and SELECT-D and
pre-Caravaggio specifically recommend edoxaban or rivaroxaban for patients with non-GI cancers at low bleeding risk;
otherwise LMWH remains the preferred anticoagulant.’’ *° The American Society of Clinical Oncology (ASCO)
guidelines support the use of apixaban, rivaroxaban, or LMWH in selected high-risk outpatients with cancer, and
rivaroxaban and edoxaban for extended VTE treatment.’” The updated 2023 ASCO guidelines for patients with cancer
surgery added apixaban and rivaroxaban as options for extended pharmacologic thromboprophylaxis.”® The International
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Table 3 Guideline Recommendations for the Treatment of Cancer-Associated VTE

Guideline Recommendations
Initial Treatment Treatment Duration
ACCP? ® Apixaban, edoxaban or rivaroxaban (strong | ® Extended-phase DOAC therapy (>3 months)
recommendation) o Reassess periodically.
o Apixaban or LMWH may be preferred in luminal Gl
malignancies.
® DOAC (apixaban or rivaroxaban) or LMWH (conditional | ® Treat for 3—-6 months with a DOAC (apixaban, edoxaban or
recommendation) rivaroxaban) over LMWH or VKA (conditional
o Caution with DOACs in Gl cancers. recommendations).
® Treat for >6 months rather than short term (3—6 months) in
patients with active cancer (conditional recommendation).
o Suggest continuing indefinitely rather than stopping after
completion of a definitive period of anticoagulation
(conditional recommendation).
o Use a DOAC or LMWH (conditional recommendation).
NCCN?* ® Apixaban (category |), edoxaban after 25 days of parenteral | ® 23 months or as long as active cancer or cancer therapy.
anticoagulation (category |) or rivaroxaban (category 2A)
preferred for patients without gastric or gastroesophageal
lesions
o Caution in GU tract lesions
® | MWH preferred for patients with gastric or gastroesopha-
geal lesions (category ).
® Dabigatran if above regimens are not appropriate or
unavailable.
ASCOP ® | MWH, UFH, fondaparinux, rivaroxaban, or apixaban ® Offer LMWH, DOACs or VKAs beyond the initial 6 months to
o For long-term anti-coagulation, LMWH, edoxaban, rivar- select patients with active cancer, such as those with metastatic
oxaban, or apixaban for at least 6 months are preferred disease or those receiving chemotherapy.
over VKAs. Caution with direct factor Xa inhibitors in o LMWH, edoxaban or rivaroxaban preferred.
patients with Gl and GU cancers or other high-risk o LMWH preferred in settings with increased bleeding risk.
settings. ® Assess intermittently to ensure a continued favorable risk-
benefit profile.
® Patients needing extended pharmacologic antithrombotic pro-
phylaxis post cancer surgery
o Prophylactic doses of LMWH
ESC® ® PE and cancer: LMWH for the first 3-6 months (lla. A) ® Extend indefinitely or until the cancer is cured (lla. B).
® Edoxaban (lla. B) or rivaroxaban (lla. C) may be used except | ® Consider LMWH, DOAC or VKA.
in Gl cancer patients.
ITAC® ® | MWH when CrCl 230 mL/min (grade IA). ® | MWH or DOAC:s for 26 months (grade | A)
® Apixaban or rivaroxaban (first 10 days) or edoxaban (started o DOACs when CrCl 230 mL/min if no impairment in Gl
after initial LMWH/UFH for 5 days) can be used for initial absorption or strong DDIs (grade | A), but caution advised
treatment if CrCl 230 mL/min and patient is not at high risk in Gl malignancies, especially upper Gl tract.
of Gl or GU bleeding (grade | A). ® After 6 months, termination or continuation of anticoagulation
based on benefit-risk ratio, tolerability, drug availability, patient
preference and cancer activity (guidance).
ISTH® ® Patients with low bleeding risk and no DDIs: edoxaban or | ® No specific recommendation.
rivaroxaban; LMWHs are acceptable alternatives.
® Patients with high bleeding risk": LMWH; edoxaban or rivar-
oxaban as an alternative if no potential DDI.

(Continued)
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Table 3 (Continued).

Guideline Recommendations
Initial Treatment Treatment Duration
NICE® ® Consider DOAC if active cancer and confirmed proximal | ® Review treatment at 3 to 6 months according to clinical need.
DVT or PE.

® |f DOAC unsuitable, consider LMWH alone or VKA (follow-
ing initial LMWH).
® Choice of anticoagulant should consider tumor site, DDls

and bleeding risk.

ESMO ® During the acute phase (first 5-10 days after diagnosis) ® For long-term anticoagulation for at least 6 months
o Consider LMWH, UFH, fondaparinux, apixaban or rivar- o LMWH, apixaban, edoxaban or rivaroxaban are preferred
oxaban (I, A) to VKAs (1, A)
o LMWH is preferable to UFH and fondaparinux (V, A) o In patients with luminal Gl cancer, urothelial cancer (ll, B),

patients at high risk of Gl bleeding, receiving powerful indu-
cers and/or inhibitors of CYP3A4 or P-gp, (IV, B) LMWH is
preferred.
® Beyond initial 6 months, LMWH, apixaban, edoxaban, rivarox-
aban or VKAs based on benefit-risk assessment (lll, B)
® Regularly assess risk—benefit profile of anticoagulation therapy
for favorable balance (IV, C)

31,37-42,69,72 55,56

Notes: This table collates data from the cited published papers, also over viewed in two previously published studies and new data available since then.
*Recommendations based on ADAM VTE, Caravaggio, Hokusai VTE Cancer and SELECT-D trial results. "Recommendations based on Hokusai VTE Cancer and SELECT-D
trial results. “High bleeding risk includes patients with luminal gastrointestinal cancers with an intact primary; cancers at risk of bleeding from the genitourinary tract, bladder,
or nephrostomy tubes; or active Gl mucosal abnormalities (eg, duodenal ulcers, gastritis, esophagitis, or colitis).

Abbreviations: ACCP, American College of Chest Physicians; ASCO, American Society of Clinical Oncology; CrCl, creatinine clearance; CYP3A4, cytochrome P450 3A4;
DD, drug—drug interaction; DOAC, direct oral anticoagulant; ESC, European Society of Cardiology; ESMO, European Society for Medical Oncology; Gl, gastrointestinal; GU,
genitourinary; ISTH, International Society on Thrombosis and Haemostasis; ITAC, International Initiative on Thrombosis and Cancer; LMWH, low-molecular-weight heparin;
NICE, National Institute for Health and Care Excellence; NCCN, National Comprehensive Cancer Network; P-gp, P-glycoprotein; PE, pulmonary embolism; UFH,
unfractionated heparin; VKA, vitamin K antagonist; VTE, venous thromboembolism.

Initiative on Thrombosis and Cancer (ITAC) guidelines, published in 2019 and updated in 2022, recommend the use of
LMWHs or DOAC: as initial treatment of established VTE, depending on the creatinine clearance and patient’s risk of
GI or GU cancer.”®"" For early maintenance and long-term treatment, the 2022 guideline provides an update that
LMWHs are preferred but apixaban, rivaroxaban and edoxaban can be used, depending on creatinine clearance and with
caution in patients with GI or GU cancers.*>’! The 2023 European Society for Medical Oncology (ESMO) clinical
practice guidelines for VTE in cancer patients recommend the use of LMWH, unfractionated heparin (UFH), fondapar-
inux, apixaban or rivaroxaban for acute phase (first 5-10 days after diagnosis), with a preference for LMWH than UFH
and fondaparinux.”® For long term, the use of LMWH, apixaban, edoxaban or rivaroxaban is preferred over VKA. In
patients with luminal GI cancer, patients at high risk of GI bleeding, receiving inducers and/or inhibitors of cytochrome
P450 3A4 (CYP3A4) or P-gp, LMWH is preferred.”? Beyond the initial 6 months, the ESMO guidelines recommend
LMWH, apixaban, edoxaban, rivaroxaban or VKAs if patients have active cancer and their risk of thrombosis outweighs
the risk of bleeding.”* Going forward, the Caravaggio trial, which has clearly established the important role of DOACs,
especially apixaban, in the treatment of cancer-associated VTE,®” will contribute to the guidelines as they are updated.

Because high-quality data for extended anticoagulation treatment are limited to the 6- to 12-month time period,
recommendations regarding its extended use in cancer patients are mostly based on expert opinion.”> Although the
optimal duration of DOAC or LMWH therapy is uncertain, there is general consensus that anticoagulation should be
continued for >3-6 months or, given the high long-term risk of recurrent VTE in patients with active cancer,'' for as long
as the cancer is active or being treated, unless there is a contraindication or unacceptable clinical risk.>’ ***? Extended
anticoagulation is much more achievable with a DOAC than with LMWH therapy, which is often discontinued after 3—6
months.”*”* The recently completed 12-month EVE trial (NCT03080883) found similar rates of bleeding with apixaban
5 mg or 2.5 mg twice daily without increasing thrombotic outcomes.’® Additionally, an extended DOAC treatment study
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API-CAT (NCT03692065) comparing standard-dose apixaban (5 mg twice daily) with stepped down 2.5 mg dosing is
ongoing.”® An ideal future study would be to compare a DOAC versus placebo after 6 months of standard treatment if the
cancer is no longer active or if other thrombotic risk factors are resolved.

DOAC:s in Challenging Subgroups of Cancer Patients

Although recent cancer-associated VTE treatment guidelines include recommendations for the use of DOACs, many
patient management questions remain unanswered due to the lack of clinical trial data.”’ Patients with certain tumor
types, thrombocytopenia, renal or hepatic impairment, and any other condition or concomitant medication associated
with an increased risk of bleeding or unclear net clinical benefit for anticoagulation provide clinical challenges for which
empiric management decisions must be made.'”*>’® To date, the shift towards using DOACs in these challenging
subgroups of patients has been appropriately cautious, and guidance on their use is required (Table 4).*

Table 4 Guidance for the Use of DOACs to Treat Cancer-Associated VTE in Challenging Patient Subgroups

Patient Subgroup Treatment Suggestions

Gl cancer ® | MWH preferred in patients with intact primary lower Gl tumors and patients with upper Gl tumors.
® Apixaban suggested for patients with resected primary lower Gl tumors and patients who refuse LMWH or
prefer oral therapy.
® | MWH preferred after proximal Gl surgery for tumor resection.
GU cancer ® | MWH preferred.
® DOAC (apixaban, edoxaban or rivaroxaban) suggested for patients who refuse LMWH or prefer oral therapy.
Intracranial tumors ® Standard anticoagulation with a DOAC (apixaban, edoxaban or rivaroxaban) or LMWH.

Concomitant anticancer

treatment

® Check for potential DDIs before DOACs are used in patients receiving chemotherapy or targeted cancer
therapies.
® Consider LMWH if DDIs are a concern with DOACs.

Concomitant antiplatelet

agents

® DOAC (apixaban preferred) combined with one antiplatelet agent (P2Y, inhibitor) in the event of cancer-
associated VTE and a new coronary stent.

® Start DOAC (apixaban preferred) and stop one antiplatelet agent in patients receiving dual antiplatelet therapy for
CAD.

Low body weight (<60 kg)

Full-dose apixaban or rivaroxaban.

Half-dose edoxaban.

Renal impairment

CrCl 230 mL/minute: apixaban, edoxaban (half-dose for CrCl 30-50 mL/min) or rivaroxaban.

CrCl <30 mL/minute: dose-adjusted LMWH (with anti-Xa level monitoring) or consider apixaban
(unless CrCl <25 mL/min).

Hepatic impairment

® Avoid DOAGC: in patients with Child-Turcotte-Pugh class B or C cirrhosis.
® Apixaban and edoxaban: avoid if total bilirubin (not due to Gilbert’s syndrome) >1.5 X ULN or transaminases >2 x ULN).

® Dabigatran or rivaroxaban: avoid if transaminases >3 x ULN.

Thrombocytopenia

® Platelet count >50 x 10%/L: full-dose DOAC.
® Platelet count <25 x 10%/L: hold anticoagulation.
® Platelet count 25-50 x 10%/L: dose-adjusted LMWH (preferred) or half-dose DOAC

(apixaban, edoxaban or rivaroxaban).

Incidental VTE

® Treat in the same manner as symptomatic VTE (DOAC or LMWH according to bleeding risk and patient
preference).

Abbreviations: CAD, coronary artery disease; CrCl, creatinine clearance; DDI, drug-drug interaction; DOAC, direct oral anticoagulant; Gl, gastrointestinal; GU,
genitourinary; LMWH, low-molecular-weight heparin; ULN, upper limit of normal; VTE, venous thromboembolism.
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Gl Cancer

In patients with GI cancer, edoxaban and rivaroxaban use is not recommended because of an increased risk of major GI
bleeding versus dalteparin in the Hokusai VTE Cancer and SELECT-D trials.***> However, the Caravaggio trial does not
report an increased risk of major upper or lower GI bleeding with apixaban versus dalteparin. This Caravaggio trial
observation suggests that apixaban could be a safe alternative to LMWH in patients with GI cancer.>*’® It is unclear
whether apixaban is safer than edoxaban or rivaroxaban in patients with GI cancer. However, it is possible that more
stable plasma drug concentrations, lower peaks and higher troughs, obtained with twice-daily apixaban dosing compared

7980 and contribute to reduced risk of GI

with once-daily edoxaban or rivaroxaban dosing, could have an impact on safety
bleeding. Although the mechanism of bleeding in GI cancer patients treated with DOACs remains unclear, in the Hokusai
VTE Cancer study, upper GI bleeding was reported in all types of GI cancer regardless of location,”’ suggesting
a possible direct effect on the upper GI tract.

Both the Hokusai VTE Cancer and Caravaggio trials had similar proportions of patients with GI cancer (~30%), and in both
studies, approximately 5% of the total patients had upper GI cancer.*>”* Most of the GI bleeding events from the Hokusai VTE
Cancer trial (patients receiving edoxaban) and all major GI bleeding events from the Caravaggio trial (patients receiving
apixaban) occurred in patients with unresected tumors.>® Therefore, although results with apixaban from the Caravaggio trial are
promising, apixaban should be used with caution in patients with GI cancer, particularly those with intact primary GI tumors.

Results of the PRIORITY trial, in which approximately 59% of patients had upper GI cancer, provide further
evidence that caution is needed when choosing an anticoagulant for this patient population. Although the PRIORITY
sample size was small, both apixaban and rivaroxaban increased the risks of clinically relevant bleeding and major
bleeding compared with dalteparin. A total of 52% of clinically relevant bleeding events and 80% of major bleeding
events occurred in the GI tract. In this trial, cancer involvement at the GI mucosa rather than the cancer type was
a significant risk factor for clinically relevant bleeding.

Stomach cancer is the most common GI cancer in the MENA region, followed by liver cancer, colorectal cancer, and
esophageal cancer, but rates of gastric and esophageal cancers vary between countries according to genetic and lifestyle
factors.®! On the basis of the available evidence, LMWH should still be the anticoagulant of choice in patients with gastric or
esophageal cancer, and apixaban should be the preferred DOAC when these high-risk patients refuse parenteral therapy.”®

There are also limited data for the use of DOACs in patients after proximal GI surgery for tumor resection. In situations such

as this, when GI absorption may be compromised, LMWH is often preferred to ensure adequate levels of anticoagulation.**”®

GU Cancer

In general, treatment guidelines acknowledge that the risk of GU tract bleeding may increase with DOACs, and advise caution

in patients with active GU tract lesions.*’ The Caravaggio and Hokusai VTE Cancer trial results***

suggested increased GU
bleeding with apixaban and edoxaban but numbers were too small for meaningful analysis and, therefore, a conclusion
regarding GU bleeding risk could not be drawn. Meta-analyses of subgroup data collected from the Hokusai VTE Cancer,
SELECT-D, ADAM VTE and Caravaggio trials also showed that GU sites of major bleeding were more common with factor
Xa inhibitor DOACs than with dalteparin.>**> However, in patients with GU cancer, these DOACs were not significantly
associated with a greater risk of major bleeding versus dalteparin (RR, 2.81; 95% CI, 0.45-17.40; P=0.27).°>

Urothelial irritation from schistosomiasis infection contributes to high rates of squamous cell carcinoma of the bladder in some
MENA countries, but a gradual shift to more urothelial carcinomas linked to cigarette smoking and other lifestyle changes linked
to urbanization has been observed.* * Based on current evidence of a possible increase in the risk of urothelial bleeding with
DOACs, LMWH may be preferred in patients with active, unresected luminal lesions in the GU tract, recent GU tumor surgery or

recent major GU bleeding.”® When DOACs are used in such patients, vigilance for signs of urothelial bleeding is required.

Intracranial Tumors

Patients with intracranial tumors have an increased risk of VTE and also an increased risk of intracranial hemorrhage.”® In the
Caravaggio trial, patients with brain tumors or intracerebral metastases were excluded as a precaution.’® A retrospective
cohort study in patients with primary or metastatic brain tumors with brain lesions published after the start of Caravaggio
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showed that DOACs did not increase the risk of intracranial hemorrhage compared with LMWH.®® Therefore, patients who
developed cerebral metastases during the Caravaggio trial were allowed to continue treatment. Furthermore, in the Hokusai
VTE Cancer trial, which included 74 (7.1%) patients with primary or metastatic brain tumors, a similar low percentage of
patients from the edoxaban (0.4%) and dalteparin (0.6%)>’ groups experienced intracranial hemorrhage. In a recent retro-
spective study, numerically lower incidence rates and higher reduction in incidence of recurrent VTE, major bleeding, and
CRNM bleeding were observed for apixaban versus LMWH in patients with brain cancer.*® Therefore, DOACs are considered
to be at least as safe as LMWH in patients with primary or metastatic brain tumors.”®

Concomitant Cancer Treatment

Although DOACs have fewer DDIs than VKAs’’ do, all DOACs are substrates of P-gp. In addition, apixaban and
rivaroxaban are also substrates of CYP3A4.®” Chemotherapies or targeted cancer therapies that affect P-gp and/or
CYP3A4 pathways may therefore decrease or increase the anticoagulant effect of DOACs, and care is needed during
concurrent treatment. Patients treated with powerful inducers and/or inhibitors of CYP3A4 or P-gp have been primarily
excluded from RCTs of DOACs for the treatment of cancer-associated VTE;**”® however, no anticancer therapy was
excluded from Caravaggio. As such, patients were receiving a broad array of cytotoxic and biologic anticancer therapies,
including new therapies, such as antiangiogenic monoclonal antibodies (~3% of patients) and checkpoint inhibitors
(~2%).** Concomitant administration of anticancer agents, including P-gp and/or CYP3A4 inhibitors or inducers, did not
appear to affect the incidence of VTE recurrence and major bleeding associated with apixaban. This observation suggests
that apixaban can be safely administered in patients with cancer-associated VTE even when they are receiving
concomitant anticancer treatment.*® Despite this, uncertainty remains regarding DDIs between DOACs and cancer
therapies, and potential DDIs should be checked before DOACs are used in patients receiving chemotherapy or targeted
cancer therapies.'®>*"® In patients receiving concurrent strong dual CYP3A4 and P-gp inhibitors, a dose reduction to
2.5 mg twice daily is recommended for apixaban. Similarly, in patients on concurrent potent P-gp inhibitors, a dose
reduction to 30 mg daily for edoxaban is recommended.”® DOACs should be avoided in all other instances in which DDI
is a concern.'®’® In some practices, DOACs are avoided on the day of chemotherapy because of uncertainty about
reactions between chemotherapy and DOACsS; on these days, patients receive LMWH.

Concomitant Antiplatelet Agents

Antiplatelet agents are frequently indicated for coronary artery disease, which is a common comorbidity in cancer
patients worldwide.®>*° There are no cancer-specific data to guide combined anticoagulant and antiplatelet therapy in
patients with cancer-associated VTE and cardiovascular disease; thus, suggestions for treatment must be extrapolated
from the best available evidence in the general population.”® An antiplatelet subgroup analysis of the AMPLIFY study
showed that an improved safety profile of apixaban compared with VKA was seen in patients with VTE whether or not
they were taking antiplatelet agents.”’ The AUGUSTUS trial in patients with atrial fibrillation and recent acute coronary
syndrome or percutaneous coronary intervention showed that apixaban plus a P2Y 12 inhibitor antiplatelet agent resulted
in fewer bleeding complications and hospitalizations than combination therapy with a VKA and a P2Y 12 inhibitor with
or without aspirin.”” On the basis of these findings, it has been suggested that patients with cancer associated thrombosis
and a new coronary stent receive a DOAC, preferably apixaban, in combination with a PY 12 inhibitor.”® In patients with
stable coronary artery disease who experience cancer-associated VTE while receiving dual antiplatelet therapy, it is
suggested that one of the antiplatelet agents is stopped and a DOAC be started.”® There are no data for LMWH in this
population.

Low Body Weight

DOACs may be considered in cancer patients with low body weight (<60 kg). Although half-dose edoxaban was used in
patients with body weight <60 kg in the Hokusai VTE Cancer trial,’® there is no strong evidence for DOAC dose
reduction in low-weight patients. All patients from the SELECT-D, CASTA-DIVA, ADAM VTE and Caravaggio

32,34-36

trials received full-dose rivaroxaban or apixaban. On the basis of these trials, clinicians should feel comfortable

using standard doses of these DOACs regardless of body weight.*?

Journal of Blood Medicine 2024:15 hetps: 183

Dove:


https://www.dovepress.com
https://www.dovepress.com

Bazarbashi et al Dove

Obesity

In patients with cancer, obesity might increase the risk of VTE. Limited research is available on the efficacy and safety of
DOAC: in patients with cancer and obesity. A post-hoc analysis of data from the AVERT trial was conducted to investigate the
efficacy and safety of apixaban thromboprophylaxis in obese (n=215) versus non-obese (n=348) patients with cancer. Patients
were classified as obese (body mass index [BMI] >30 kg/m?) and non-obese (BMI <30 kg/m?) based on their BMI at
randomization. Among the non-obese patients, 9 (5.1%) patients out of 178 receiving apixaban and 15 (8.8%) out of 170
patients receiving placebo had VTE. Among the obese patients, a significantly lower incidence of VTE was observed in
patients receiving apixaban (n=4/110) than in patients receiving placebo (n=14/105) (HR, 0.26; 95% CI, 0.14-0.46;
P<0.0001). Similarly, lower risks of PE and DVT were observed in patients treated with apixaban than placebo.
A numerically higher but statistically non-significant risk of clinically relevant bleeding was observed in patients receiving
apixaban than placebo (HR, 2.09; 95% CI, 0.96-4.51; P=0.062).”* However, interpretation of these results requires caution
because the distribution of types of cancer with distinct thrombo-hemorrhagic risk profiles was significantly different between
the groups. Another study assessed outcomes in patients with morbid obesity, acute VTE, and concurrent cancer receiving
anticoagulation treatment from the Registro Informatizado Enfermedad TromboEmboélica.”* The patients were receiving
anticoagulation either with VKA, LMWH, or DOACs. A lower mortality rate (HR, 0.34; 95% CI, 0.25-0.45) and lower rate of
major bleeding (HR, 0.54; 95% CI, 0.28-0.96) were observed in patients with cancer and obesity (n=245) than in patients with
cancer and had normal weight (n=4198), while the rate of VTE recurrence was similar between these groups (HR, 0.62; 95%
CI, 0.34-1.05).°* Specific research on the efficacy and safety of DOACs in patients with cancer and obesity is lacking.
However, these limited data point towards a possible use of DOACs in patients with cancer and obesity.

Renal Impairment

Renal insufficiency may develop in patients with cancer as a consequence of malignancy. Severe renal insufficiency
treatment or associated complications increase the risk of VTE and bleeding.”®*> Most DOACs are at least partially
renally cleared, and pivotal DOAC RCTs both in general and cancer populations excluded patients with CrCl <30 mL/
min (<25 mL/min for apixaban).”® In general, no dose adjustment is required in patients with mild renal insufficiency.*
The edoxaban dose is halved in patients with CrCl 30-50 mL/min.** Apixaban is the only DOAC approved for use in
patients with CrCl <30 mL/min, but questions remain as to the optimal use of the drug in this population. Dose-adjusted

LMWH (with anti-Xa monitoring) is an appropriate alternative in patients with CrCl <30 mL/min.'”"®

Hepatic Impairment

Guidance for the use of DOAC:s in patients with liver disease is important in the MENA region, which has a high burden
of chronic liver disease and cirrhosis secondary to hepatitis C infection.®'***” DOACs are not recommended for patients
with Child-Turcotte-Pugh class B or C cirrhosis.'” Apixaban and edoxaban are contraindicated in patients with clinically
significant liver disease, including transaminases >2 % upper limit of normal (ULN), and rivaroxaban is contraindicated
in patients with transaminases >3 x ULN.

Thrombocytopenia

Thrombocytopenia resulting from chemotherapy and/or malignancy is common in patients with cancer. In this setting, the risk
of bleeding is increased but the risk of VTE remains.”® In the Caravaggio trial, owing to the increased risk of bleeding
associated with low platelet counts, patients with acute leukemia were excluded. Moreover, all five RCTs comparing DOACs
with dalteparin in patients with cancer-associated VTE excluded patients with severe thrombocytopenia (Hokusai VTE
Cancer and ADAM VTE trials: platelet count <50 x 10°/L; SELECT-D trial: <100 x 10°/L; CASTA-DIVA trial: <50 x 10°/L;
Caravaggio trial: <75 x 10°/L).*>*® For patients with platelet count <25 x 10°/L, it is safest to withhold anticoagulation until
the platelet count has recovered.’”® In the absence of data on the use of DOACs in patients with cancer-associated VTE and
platelet count <50 x 10%/L, dose-adjusted LMWH may be preferred for patients with a platelet count 25-50 x 10°/L, but a half-
dose DOAC has been suggested as a potentially acceptable alternative.”® Care should be taken when using DOACs in patients
undergoing chemotherapy and a decrease in platelet counts is expected.'’
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Incidentally Diagnosed VTE

In some MENA regions, because of the use of high-resolution CT scanning for staging and follow-up of cancer patients,
the incidence of incidentally diagnosed VTE is increasing. Incidental VTE was reported as the index event in
approximately 20% to 50% of patients in the Hokusai VTE Cancer, SELECT-D, CASTA-DIVA and Caravaggio
trials.****3° Subgroup meta-analysis of data from the Hokusai Cancer VTE and Caravaggio trials with or without
inclusion of SELECT-D showed that the risks of recurrent VTE and major bleeding with DOACs versus dalteparin were
similar in patients with either incidental or symptomatic VTE as the index event, further favoring DOACs in terms of
efficacy, without a significant increase in major bleeding.?** Although clinicians may question whether all incidentally
discovered asymptomatic VTE should be treated with full-dose DOAC therapy,'” incidental VTE can generally be treated
in the same manner as symptomatic VTE.?”#

Discussion
Factor Xa inhibitor DOACs are recommended for the treatment of VTE in patients with non-GI cancers at low bleeding
risk with no potential for DDIs.>'>"**% Current practice favors LMWH in all other patients. The more recent
Caravaggio and ADAM VTE trial results have added to the evidence from Hokusai Cancer VTE and SELECT-D trials
of the consistent efficacy of factor Xa inhibitor DOACs for the treatment of cancer-associated VTE but have also showed
some heterogeneity with regard to safety.*”>> Concerning major bleeding and major GI bleeding, the Caravaggio and
ADAM VTE study results with apixaban compared favorably with those of the Hokusai VTE Cancer and SELECT-D
trials of edoxaban and rivaroxaban, clearly demonstrating no increased risk of bleeding with apixaban versus dalteparin
in contrast to increased risk with edoxaban or rivaroxaban. The efficacy and safety outcomes of rivaroxaban versus
dalteparin in CASTA-DIVA were generally consistent with those of the Cancer VTE, SELECT-D, Caravaggio and
ADAM VTE trials, despite the small sample size limiting statistical power in this trial.*® However, in the absence of any
RCTs comparing the DOACs head-to-head, it is inappropriate to conclude that any one DOAC is safer than another.
The Caravaggio trial is a landmark study that has clearly established the important role of DOACs in the treatment of
cancer-associated VTE,®” but with the exception of the ACCP, ASH and NCCN 2021 guideline recommendations,> 142
all major international practice guidelines for the treatment of CAT currently pre-date publication of the Caravaggio trial
results.”” *%° These guidelines tend to recommend edoxaban or rivaroxaban as preferred therapy for VTE in patients
with non-GI cancer.>’ **** The Caravaggio study finding that apixaban was noninferior to dalteparin for the treatment of
cancer-associated VTE without an increased risk of major lower or upper GI bleeding, despite approximately one-third of
the population having GI cancer,>® will contribute to the evolution of practice guidelines as they are updated. In the
absence of up-to-date MENA-specific guidelines, physicians in MENA regions are advised to adhere to recommenda-

314142 and the most recent Saudi Arabia guidelines.®®

tions from the most up-to-date international guidelines

The results of the Caravaggio trial should help clinicians to make informed decisions for the treatment of cancer-
associated VTE. Regardless of tumor type, clinicians should consider prescribing a factor Xa inhibitor DOAC as
a practical, long-term alternative to LMWH for patients with active cancer. Treatment should be extended beyond 6
months in patients with ongoing active malignancy such as metastatic disease and/or with ongoing anticancer therapy,
and it should be assessed periodically to ensure continued net clinical benefit. The Caravaggio trial and real-world
evidence support a recommendation for apixaban in patients with GI tumors, but caution is advised, particularly in
patients with upper GI tumors or unresected lower GI tumors.>'~***%7% Ultimately, the decision to use a DOAC
requires careful consideration of bleeding risk, the cost—benefit and convenience of oral therapy, and patient needs and
preferences, and these factors may change over the course of the cancer journey. This also applies when deciding whether
to use a DOAC in other challenging subgroups of patients, including patients with GU cancers and patients with
comorbidities that increase the risk of bleeding, such as patients with severe renal impairment or thrombocytopenia.
LMWH may be preferred for patients at very high risk of bleeding who are willing and able to comply with daily
subcutaneous injections. VKAs should only be used in patients for whom DOACs and LMWH are unavailable or

unsuitable.
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Conclusion

DOAC:s represent a major paradigm shift in the treatment of cancer-associated VTE in the MENA region. Cancer patients
already have a major burden of illness, and long-term anticoagulation is generally much more achievable with oral
anticoagulation than with LMWH. Therefore, in countries where they are available, DOACs should always be considered
for the treatment of cancer-associated VTE. However, in patients with GI malignancies and upper or unresected lower GI
tumors, LMWH may be preferred due to increased risk of major GI bleeding events. Vitamin K antagonists should be
used only when DOACs and LMWH are unavailable or unsuitable.
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