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Introduction

Cancer, a condition involving uncontrolled division of cells, ranks
second among leading causes of death worldwide.l! According to
an estimate, cancer will contribute 609,640 deaths in the year 2018
in United States.[? Therefore, cancer is a major public concern as it
has high morbidity and mortality rates. The patients with cancer
are at high risk of developing venous thromboembolism (VTE) as
it is a hypercoagulable state.®! Therefore, thrombotic events are a
major cause of morbidity and mortality among the patients with
cancer.*®! Recommendations of anticoagulation in acute VTE are
same in the patients with or without cancer.®! Anticoagulation
prophylaxis and therapy is recommended in the patients with
cancer who are hospitalized with acute illness or undergoing major
surgery and those who have developed VTE, respectively.l®!
Usually, low molecular weight heparin (LMWH), vitamin K
antagonist (VKA) and direct oral anticoagulants are used for the
treatment of VTE in the patients with cancer. The purpose of this
anticoagulation is to prevent extension, recurrence and embolism
of thrombus. However, higher recurrence of VTE and risk of
bleeding complicates the treatment.

Gastrointestinal (GI) bleeding is a major concern of patients
receiving anticoagulation therapy as treatment or prophylaxis. As
anticoagulation therapy for the treatment or prophylaxis of VTE in
the patients with or without cancer is same, Gl bleeding in the
patients with malignancy may complicate the management. In this
paper, we have reviewed the available literature on Gl bleeding and
mortality among the patients with cancer who received
anticoagulation therapy.

Search Strategy

An online search was conducted on PubMed, Embase and Google
Scholar  using  keywords  “Anticoagulation  Therapy”,
“Coagulopathy”, “Cancer”, “Malignancy”, “Gastrointestinal
Bleeding”, “Mortality”, and combination of these words to find
related peer-reviewed articles. The collected included only original

articles and meta-analyses published in peer-review journals.

Literature Review

Anticoagulation therapy in the patients with malignancy is
associated with side effects, especially prolonged bleeding or
heavy bleeding. Excessive bleeding secondary to anticoagulation
therapy in cancer patients may exceed the benefits for which the
therapy is given. As mentioned above, low molecular weight
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heparin (LMWH), vitamin K antagonist (VKA) and direct oral
anticoagulants are used for the prophylaxis or treatment of VTE in
the patients with malignancy. This paper reviews the literature on
anticoagulation therapy in cancer patients in terms of
gastrointestinal bleeding and increased mortality.

Low Molecular Weight Heparin (LMWH): Heparin is an
anticoagulant or blood thinner drug. Produced by chemical or
enzymatic fractionation or depolymerisation of unfractionated
heparin (UFH), LMWH are small chains or product of heparin.!”
LMWH cause confirmation change by binding to anti-thrombin
(AT), leading to inhibition of conversion of activated X (factor Xa)
which in turn blocks the conversion of prothrombin to thrombin.
Dalteparin, Enoxaparin and Tinzaparin are some common LMWH.

LMWH is an acceptable intervention for the treatment of
thrombosis in cancer patients. In a study by Klil-Drori et al.
compared LMWH with VKAs in the patients on dialysis in terms
of risk of major bleeding while treating VTE. They reported
improved effectiveness with LMWH without increasing the risk of
major bleeding as compared to VKAs. CLOT study reveals that
Dalteparin is more effective in reducing the risk of recurrent
thromboembolism and safer in the patients with cancer as
compared to those who use conventional anticoagulation therapy.®!
However, there was no significant difference between Dalteparin
and VKA in terms of major bleeding and mortality rate. On the
contrast, Khorana et al.,*” conducted a multicentre randomized
controlled trial (RCT) enrolling 98 patients with Khorana score > 3
in order to determine the effect of Dalteparin in preventing VTE
and risk factors. They reported that Dalteparin did not reduce the
risk of VTE significantly while it increased risk of clinically
relevant bleeding.

Enoxaparin is also effective in the prophylaxis and treatment of
VTE in the patients with cancer.*Y] Enoxaparin and Cancer
(ENOXACAN) Il was the pioneer study that documented benefits
of Enoxaparin in the prophylaxis of VTE in the cancer patients
who undergo surgery.*? Two important studies have assessed the
efficacy of Enoxaparin in the treatment of VTE in cancer patients.
CANTHANOX is an RCT, which included 146 patients with
cancer in order to compare Enoxaparin with Warfarin in terms of
the treatment and secondary prophylaxis of VTE.['! It reported that
21.1% patients in the Warfarin group and 10.5% patients in the
Enoxaparin group experienced major bleeding. It also reported that
six patients died of hemorrhage in the Warfarin group with no
death in the Enoxaparin group. The study concluded that Warfarin
is associated with high risk of major bleeding in the patients with
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VTE and cancer as compared to Enoxaparin. Similarly,
ONCENOX trial included 101 patients with cancer and acute VTE
in order to compare Enoxaparin with Warfarin in terms of the
treatment and secondary prophylaxis of VTE.' It reported
recurrent VTE in 10.5% and 5.1% patients in Warfarin and
Enoxaparin groups, respectively. ONCENOX trial favored
Enoxaparin in terms of feasibility, affectivity and tolerability.
However, there were no events of fatal hemorrhage or difference of
mortality in both the groups. It does not mean that Enoxaparin does
not cause hemorrhage in the patients with cancer. Enoxaparin may
cause gastrointestinal or major bleeding in the extended treatment
for VTE, but less than that with VKAs, 1

Tinzaparin is another LMWH, effective for the treatment of VTE
in the patients with cancer. However, major bleeding associated
with Tinzaparin use in onclology is similar to those with VKAs.[*!

Vitamin K Antagonist (VKA): Vitamin K, a fat-soluble vitamin,
serves as a co-factor for coagulation proteins I, VII, IX and X.
VKAs include warfarin, acenocoumarol, phenprocoumon and
fluindione. Warfarin has been widely studied and frequently used
VKA worldwide. VKAs work by inhibiting vitamin K epoxide
reductase - a vitamin K reducing enzyme (! They are used for
long-term oral anticoagulation therapy in the patients with cancer
and VTE. However, hemorrhage or bleeding is the most common
side effect of VKAs.

Chen et al.,'*") retrospectively studied the incidence of Gl bleeding
in 401 Warfarin-antocoagulated patients. They reported incidence
of Gl bleeding in 3.9% per patients-years. They also reported that
27.3% patients experienced rebleeding after restarting Warfarin,
and 16,7% patients experienced VTE after the cessation of
Warfarin. They reported mortality in 14 patients with Gl bleeding
where two patients died solely due to heavy bleeding. It shows that
Warfarin is associated with significant risk of Gl bleeding which
may affect the clinical outcome and mortality. Studies have
reported that the cancer patients on Warfarin therapy experience
major Gl bleeding. As mentioned above, CANTHANOX trial has
reported major Gl bleeding with fatal outcome in the patients who
received Warfarin.®! Flack et al.®® reported that major Gl
bleeding was observed with Warfarin in the patients with gastric
cancer and with Debigatrin in the patients with colorectal cancer.
An interesting thing is that GI bleeding as side effect of
anticoagulation increases the rate of cancer detection.!%

Cangemi et al.”™ identified 803 patients on non-vitamin K
antagonist oral anticoagulants (NOACs) and 6,263 on warfarin
through VA pharmacy database in order to compare the rate of Gl
bleeding. They reported Gl bleeding in 2.5% and 0.5% patients on
Warfarin and NOACSs, respectively. This study revealed that Gl
bleeding is four times more in the patients who receive Warfarin
therapy as compared to those who receive NOACs. Warfarin
therapy reduces the risk of VTE but increases the risk of Gl
bleeding and mortality in the patients with malignancy. In this
regard, Chen et al.” reported mortality in two Warfarin-
anticoagulated patients due to uncontrolled bleeding. Charlton et
al.,?Y studied Warfarin, Dabigatran and Rivaroxaban in terms of
hospital stay and mortality for bleeding. They reported all-cause
mortality of 7.1%, 8% and 4.6% with Warfarin, Dabigatran and
Rivaroxaban, respectively after 30 days of being discharged.
Similarly, they reported all-cause mortality of 9.2%, 9.7% and 5%
with Warfarin, Dabigatran and Rivaroxaban, respectively after 90

days of being discharged. In a meta-analysis, Zhang et al.,!??
reviewed 2185 patients suffering from lung cancer and at high risk
of developing VTE, who were offered adjunctive anticoagulation
with VKAs or subcutaneous heparin without indication of anti-
coagulation. Although they reported survival benefit with
adjunctive anticoagulation; however, incidence of bleeding risk
was increased with the use of VKAs and subcutaneous heparin.

Direct Oral Anticoagulants (DOACs): The advent of DOACS has
revolutionized the anticoagulation therapy, providing a novel
treatment option. DOACSs (Dabigatran, Rivaroxaban, Apixaban and
Edoxaban) directly inhibit thrombin or factor Xa. These newly
developed drugs possess comparable efficacy and reduced adverse
effects such as major bleeding or Gl bleeding as compared to
Warfarin in terms of venous thromboembolism (VTE)
management.’”® Li et al.,’*? reviewed DOACs and LMWH for the
treatment of VTE in cancer patients. They reported that DOACs
were more effective than LMWH, but were associated with risk of
major bleeding. Hence, whatever the anticoagulant group of drugs
is, bleeding risk is increased. Studies have revealed that
anticoagulation in cancer patients increases 2-6 folds higher risk of
bleeding.

Chai-Adisaksopha et al.,” studied mortality outcome with
DOACs conducting a meta-analysis including 13 RCTs involving
102707 adult patients. They reported lowered rate of fatal bleeding
and case-fatality rate of major bleeding (7.57%) with DOACs as
compared to those with Warfarin (11.04%). In another study,
DOACs may increase up to 25% Gl bleeding as compared to that
with VKAs.Z1 In this context, although DOACs have lower risk of
major bleeding and case-fatality rates; however, management of
bleeding is challenging due to non-availability of their antidotes.
Yhim et al.”® conducted a prospective, multicenter, open-label
trial including 124 patients with active cancer undergoing
chemotherapy or radiotherapy in order to determine the outcome of
long-term use rivaroxaban for the treatment of VTE. They
followed the study for 6 months and reported major bleeding in
5.3% cases. They reported 28 deaths during the study where 10.7%
contribution was added by fatal bleeding. Although DOACs are
feasible to use and more effective than other anticoagulants;
however, bleeding related deaths may worsen the outcome.

Conclusion

Gastrointestinal bleeding is an important and most common
untoward effect of anticoagulation therapy in the patients with
malignancy, which may increase mortality. VKAs rank high in
terms of Gl bleeding in the patients with cancer. DOACs are also
associated with major Gl bleeding but less than that with Warfarin.
However, mortality rate is comparable in LMWH, VKAs and
DOACs. Therefore, judicious selection of the patients with cancer
for anticoagulation therapy is of prime importance in order to avoid
fatal consequences. As far as mortality is concerned, the role of
anticoagulation in cancer patients still needs to be evaluated
thoroughly.
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