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LMWH Treatment in Patients with Cancer Diagnosed with Venous

Thromboembolism
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Venous thromboembolism (VTE) is associated with increased mortality and morbidity in cancer
patients, and VTE development is among the most frequent causes of death in cancer patients.
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In this study, we evaluated the efficacy of enoxaparin and tinzaparin on thrombosis

development in 36 cancer patients. Of 36 the cases, 14 were given enoxaparin (single dose,

6000 anti-Xa/0.6 ml, s.c.), and 22 were given tinzaparin (single dose 20.000 IU/0.7 ml, s.c.). The
improvement was observed following the treatment in Doppler ultrasonography and the
resolution of VTE was clinically detectable. We did not observe any signs of a new thrombus
development or bleeding in the patient group. We detected a longer survival time in patients
with enoxaparin treatment (p<0.05). We conclude that low-molecular-weight heparins are an

efficient treatment method for VTE in cancer patients.
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INTRODUCTION

Venous thromboembolism (VTE) which
includes events deep vein thrombosis (DVT) and
pulmonary embolism (PE) is associated with increased
mortality and morbidity in cancer patients.

Patients with malignant tumors experience
VTE more likely when compared to an individual
without a malign condition, and VTE development is
among the most frequent causes of death in cancer
patients.! Tumors are known to induce a
hypercoagulable environment in the organism and
increased thrombosis risk due to complex and not yet
well-defined factors such as activation of coagulation
pathways, stimulation of thrombus formation, altered
vascular permeability, tumor-derived chemicals,
stasis of blood, and antitumor therapies and drugs.??3
Besides, hematopoietic agents for bone marrow
stimulation were also reported to be a cause of VTE in
cancer.*

A VTE risk-assessment model for cancer
patients taking chemotherapy reported five predictive
variables as cancer site, platelet and white blood cell
counts before the initiation of chemotherapy,
hemoglobin levels or the use of erythropoiesis-
stimulating agents, and body mass index (BMI).5> The
tumors with a higher risk of VTE during chemotherapy
and radiotherapy are the malign lesions of the
pancreas, stomach, lung, genitourinary tract and
nervous system.®

Low-molecular-weight heparins (LMWHs) are
synthetic heparin derivatives that bind and
exaggerate the activity of the anticoagulant
antithrombin (AT), thus inhibiting factor Xa activity.”
LMWHs exhibit pharmacokinetic variations and have
superiority on other heparin-derivatives in terms of a
prolonged half-life, increased bioavailability, rapid
onset of action, predictable clearance, subcutaneous
bioavailability, and a lack of demand for therapy
monitorization.® Besides their indications for the

management of cardiological conditions including
unstable angina, non-Q wave myocardial infarction,
LMWHs were reported to reduce mortality in cancer
patients, and also have an anti-cancer effect via their
effect on angiogenesis and metastasis formation.®

In this study, we aimed to evaluate the
efficacy of enoxaparin and tinzaparin on thrombosis
development in cancer patients.

METHOD

The records of a total of 36 cancer patients
with VTE admitted to a research hospital, and treated
with either enoxaparin or tinzaparin were reviewed
retrospectively. The diagnosis of VTE was confirmed
by clinical and radiological evaluation.

The study was condeucting in accordance
with the Declaration of Helsinki. 18 years or older
patients with cancer who signed informed consent for
LMWH therapy were included. Patients with active
bleeding or at risk of bleeding, impaired hematological
status, liver and/or kidney failure, active gastric,
and/or duodenal ulcer, a | history of the
cerebrovascular event were excluded.

Thirty-one patients were receiving
chemotherapy, and five patients were undergoing
radiotherapy for gastrointestinal system tumors in 22
cases; genitourinary system tumors in five cases;
breast cancer in 3 cases; lung cancer in four cases;
lymphoma in one case and brain tumor for one case.

Of 36 affected cases, 14 were given
enoxaparin (single dose, 6000 anti-Xa/0.6 ml, s.c.),
and 22 were given tinzaparin (single dose 20.000
IU/0.7 ml, s.c.) of appropriate doses. Dosing regimen
was regulated considering the age, BMI, liver and
kidney function status of the patients. All function and
clearance tests were performed in a regular base.
Patients were closely motinorized for an early sign of
bleeding. The data on tumor type, cancer treatment,
localization of VTE, and vital status were recorded.
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Table 1. The data on deceased patients and their treatment regimen.

Survival after initiation

Cases Tumor type VTE treatment of the therapy
Patient #1 Colorectal cancer Enoxaparin 9 months
Patient #2 Colorectal cancer Enoxaparin 16 months
Patient #3 Colorectal cancer Tinzaparin 4 months
Patient #4 Colorectal cancer Tinzaparin 5 months
Patient #5 Stomach cancer Tinzaparin 1 month
Patient #6 Stomach cancer Tinzaparin 3 months
Patient #7 Stomach cancer Enoxaparin 7 months
Patient #8 Pancreas cancer Enoxaparin 3 months
Patient #9 Pancreas cancer Enoxaparin 3 months
Patient #10 Pancreas cancer Tinzaparin 1 month

The complications and concomitant adverse effects
were also scanned and evaluated.

The comparison of the survival time
depending on the Enoxaparin or Tinzaparin treatment
was performed using the student’s t-test. A
significance value of <0.05 was accepted as
statistically significant.

RESULT

Of the 36 patients, ten died within the
treatment period. Four of the deceased patients were
treated for colon tumors, three for stomach tumors,
and three for pancreas tumors. The LMWH type and
survival duration following the initiation of treatment
were summarized in Table 1. We detected a longer
survival time in patients with Enoxaparin treatment
(Table 2). The VTEs were mostly localized on the
lower extremity vessels, 19 in the deep and 14 in the
superficial veins.

The improvement was observed following
the treatment in Doppler ultrasonography and the
resolution of VTE was clinically detectable. We did not
observe any signs of a new thrombus development or
bleeding in the patient group.

DISCUSSION

Patients with different types of cancer have
an increased thrombosis risk as a result of various
inducing factors such as tumor- and/or treatment-
related mechanisms, and supportive therapies.
Tumor-related thrombus is a widely known
phenomenon worldwide, and different management
algorithms are suggested using anticoagulant and
antithrombotic agents.!® In this study, we aimed to
evaluate the therapeutic efficacy of two different
LMWHSs, enoxaparin and tinzaparin in cancer patients
with VTE, and the survival duration after the initiation
of treatment. We observed that both agents are
efficient in terms of thrombus control, new thrombi
formation and hematological adverse effects such as
bleeding. Besides, the overall survival in the patient
group receiving enoxaparin was significantly longer
than the tinzaparin group.

VTE is a frequent complication in patients
with different types of tumors and has consequences
as the delay of the treatment, loss of functions,
impaired life quality and increased risk of mortality.
Although pre-treatment of VTE is not possible due to
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the unpredictable nature of the condition, there are
defined risk factors such as cancer site, platelet and
leukocyte count and hemoglobin levels before the
cancer therapy, and body mass index.!?

LMWHs are derivatives of UFH with a mean
molecular weight of 3-6 kDa and 12-18 saccharide
units obtained by various synthetic production
mechanisms and steps. Different LMWHs show
specific structural variations and potency. LMWHSs
show their effect on the FXa activity rather than
thrombin, facilitating a more controlled coagulation
profile and predictable therapeutic efficiency.*? There
are a large number of studies reporting the superiority
of LMWHs over the alternative treatment strategies
for VTE, such as vitamin K antagonists and UFH. Also,
the risk of VTE recurrence in cancer patients
significantly reduced with LMWHs when compared to
vitamin K antagonist therapy.!34

Since the chemotherapy and radiotherapy
procedures increase the risk of thrombocytopenia and
bleeding in patients, the management strategies for
VTE should be carefully defined and administered.
Furthermore, in terms of drug intoxication and
elimination, the condition of the kidney and liver
should be carefully evaluated particularly in the late
stages of the diseases. In such uncertain and
ambiguous conditions, LMWHs are a better treatment-
of-choice for these patients as a result of their
predictable nature and clearance, immediate effect,
and easier application. One advantage of LMWHSs over
UFH products is that their clearance is not affected by
the dose administered. Bleeding is the most common
side effect during the management of VTE.® However,
we did not observe any signs of bleeding during the
follow-up duration in our patient group.

Table 2. Mean survival between two treatment groups.

Treatment Mean survival (months) p value
Enoxaparin 7.6 £ 5.36 <0.05
Tinzaparin 2.8 £1.78

In patients with malignant tumors,

secondary prophylaxis or long-term treatment results
using LMWHs have been efficient. Cancer patients
with contraindications for oral anticoagulant therapy
can benefit from treatment with LMWHs. In most
cases, LMWHs for the treatment of VTE might be given
once a day at a fixed dose for a prolonged
antithrombin activity without any side effects. The

27



Diizgiin et. al, JINASVS 2021;2(1):26-29

LMWH Treatment in Patients

efficacy and safety of LMWHSs in comparison to UFH
therapy in outpatient cases have been demonstrated
in various studies. In summary, LMWHs have an
established role for both inpatient and outpatient
cases in the treatment of VTE and cancer patients.!®
There is evidence that DMAHs can help prolong life in
cancer patients and avoid complications from acute
coronary syndrome.®

Although LMWH thromboprophylaxis is a
widely adopted approach for the patients undergoing
major surgery procedures, a randomized cohort study
reported that a dose of 40 mg enoxaparin reduced the
VTE risk up to 40% in cancer patients when compared
to the other randomization groups who received 20
mg enoxaparin or placebo. There is evidence
suggesting that standard treatment doses of LMWHs
are not adequate for thromboprophylaxis in cancer
patients, and the beneficial effect is based on the
tumor type.”

It has been reported with in vivo
and in vitro studies that heparin and heparin-like
products affect on with tumor progression via
different tumor or angiogenesis dependent
mechanisms. Particularly enoxaparin has been shown
to prevent the endothelial cell capillary vessel
formation through vascular endothelial growth factor
and fibroblast growth factor-2 related mechanism in
patients with breast cancer and leukemia.'® In an
ongoing randomized and placebo-controlled trial on
non-small cell lung cancer patients receiving
Tinzaparin (TILT) with a daily dose of 100 IU/kg for
12 weeks, a 10% absolute increase in the survival
rate is expected.® In a multicenter trial to investigate
a prophylactic 1 mg/kg dose of enoxaparin in patients
with recently diagnosed small-cell lung cancer,
although overall survival ratio and the mortality rate
did not improve, however, there was a significantly
lower incidence of VTE.*®

In a recent Turkish study, on the efficacy and
safety of LMWHSs in cancer patients, bemiparin was
reported to be more effective than enoxaparin in
thrombosis resolution and has a similar tolerability
profile. They also stated that there was no current
treatment protocol for VTE.2°
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CONCLUSION

This study indicates that enoxaparin and
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CONFLICT OF INTEREST

The author states the original work, and
there is no conflict of interest in doing this research.

ORCID ID OF AUTHORS

1. Lyman GH, Khorana AA. Cancer, clots and consensus: new understanding of an old problem. J Clin

Oncol. 2009;27: 4821-4826

2. Khalil J, Bensaid B, Elkacemi H, et al. Venous thromboembolism in cancer patients: an underestimated
major health problem. World J Surg Oncol. 2015;13:204

3. Mousa SA, Petersen LJ.Anti-cancer

properties of

low-molecular-weight heparin: preclinical

evidence.Thromb Haemost. 2009 Aug;102(2):258-67. doi: 10.1160/TH08-12-0832.

4. Oppelt P, Betbadal A, Nayak L. Approach to chemotherapy-associated thrombosis. Vasc Med. 2015
Apr;20(2):153-61. doi: 10.1177/1358863X14568705.

5. Khorana AA, Kuderer NM, Culakova E, Lyman GH, Francis CW. Development and validation of a predictive
model for chemotherapy-associated thrombosis. Blood. 2008;111: 4902-4907

6. Khorana AA, Francis CW, Culakova E, Kuderer NM, Lyman GH. Frequency, risk factors, and trends for
venous thromboembolism among hospitalized cancer patients. Cancer. 2007;110:2339-2346

7. Barras M. Anti-Xa assasys. Aust Prescr. 2013;36:98-101. doi:10. 18773/austprescr.2013.036

8. Mousa SA.The low molecular weight heparin, tinzaparin, in thrombosis and beyond. Cardiovasc Drug
Rev. 2002 Fall;20(3):199-216.

9. Falanga A, Vignoli A, Diani E, Marchetti M. Comparative assessment of low-molecular-weight heparins
in cancer from the perspective of patient outcomes and survival. Patient Relat Outcome Meas. 2011
Jul;2:175-88. doi: 10.2147/PROM.S10099. Epub 2011 Nov 23. PMID: 22915978; PMCID: PMC3417933.

10. Key NS, Khorana AA, Kuderer NM, Bohlke K, Lee AYY, Arcelus JI, Wong SL, Balaban EP, Flowers
CR, Francis CW, Gates LE, Kakkar AK, Levine MN, Liebman HA, Tempero MA, Lyman GH, Falanga
A.Venous Thromboembolism Prophylaxis and Treatment in Patients With Cancer: ASCO Clinical Practice
Guideline Update.J Clin Oncol. 2020 Feb 10;38(5):496-520. doi: 10.1200/JC0.19.01461.

11.

Lyman GH. Venous thromboembolism in the patient with cancer: focus on burden of disease and benefits

www.journal.vascular.co.id 28



Diizgtin et. al, JINASVS 2021;2(1):26-29 LMWH Treatment in Patients

12.

13.

14.

15.

16.

17.

18.

19.

20.

of thromboprophylaxis. Cancer. 2011 Apr 1;117(7):1334-49. doi: 10.1002/cncr.25714. Epub 2010 Nov
8. PMID: 21425133; PMCID: PMC3780385.

Fareed ], Hoppensteadt D, Schultz C, et al. Biochemical and pharmacologic heterogeneity in low
molecular weight heparins. Impact on the therapeutic profle. Curr Pharm Des. 2004;10:983-999
Khorana AA. Cancer and thrombosis: implications of published guidelines for clinical practice. Ann Oncol.
2009;20:1619-1630.

Hirsh J, Warkentin TE, Shaughnessy SG, et al. Heparin and lowmolecular-weight heparin: mechanisms
of action, pharmacokinetics, dosing, monitoring, effcacy, and safety. Chest. 2001;119:645-94
Khorana AA, Streiff MB, Farge D, et al. Venous thromboembolism prophylaxis and treatment in cancer:
a consensus statement of major guidelines panels and call to action. J Clin Oncol. 2009;27:4919-4926
Lazo-Langner A, Goss GD, Spaans IJN, Rodger MA. The effect of low-molecular-weight heparin on cancer
survival. A systematic review and meta-analysis of randomized trials. J Thromb Haemost. 2007 Apr;
5(4):729-37.

Alikhan R, Cohen AT, Combe S, et al. Prevention of venous thromboembolism in medical patients with
enoxaparin: a subgroup analysis of the
MEDENOX study. Blood Coagul Fibrinolysis. 2003;14:341-346

Marchetti M, Vignoli A, Russo L, et al. Endothelial capillary tube formation and cell proliferation induced
by tumor cells are affected by low molecular weight heparins and unfractionated heparin. Thromb Res.
2008;121:637-645

Ek L, Gezelius E, Bergman B, Bendahl PO, Anderson H, Sundberg ], Wallberg M, Falkmer U, Verma S,
Belting M; Swedish Lung Cancer Study Group (SLUSG). Randomized phase III trial of low-molecular-
weight heparin enoxaparin in addition to standard treatment in small-cell lung cancer: the RASTEN trial.
Ann Oncol. 2018 Feb 1;29(2):398-404. doi: 10.1093/annonc/mdx716. PMID: 29106448; PMCID:
PMC5834130.

Ozaslan E, Ozkan M, Cicin I, Benekli M, Kocer M, Uysal M, Oksuzoglu B, Isikdogan A, Cubukcu E, Elkiran
ET, Dane F, Aliustaoglu M, Sevinc A, Karaoglu A, Ulas A, Gokoz-Dogu G. Effectiveness and Safety of
LMWH Treatment in Patients With Cancer Diagnosed With Non-High-Risk Venous Thromboembolism:
Turkish Observational Study (TREBECA). Clin Appl Thromb Hemost. 2018 Sep;24(6):973-979. doi:
10.1177/1076029617753538

www.journal.vascular.co.id 29



