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Abstract
Advanced cancer patients in hospice are at notably increased risk of venous thromboembolism (VTE) due to 
age, local and distal advancement of the malignancy and bed confinement, among other factors. Asymp-
tomatic VTE prevalence among palliative care patients has been found to reach 50%, whereas the clinically 
overt form occurs in 10%. Hospice patients are frequently given medications increasing VTE risk, for instance 
megestrol which is a drug commonly used in cancer cachexia. Many of the available guidelines encourage 
the implementation of thromboprophylaxis (TPX) in cancer patients, e.g., in the perioperative period or over 
the course of chemotherapy. However, concerning patients remaining under hospice care where the priority 
goal is not life extension but assurance of the best possible quality of life (QoL), the main benefit from the 
TPX would be a decrease in the risk of symptom burden associated with VTE, i.e., pain, edema or dyspnea. 
Nevertheless, studies performed on a sufficiently large study group, which could unequivocally determine 
the influence of anticoagulation on VTE symptom burden in hospice patients, are still lacking. VTE prophylaxis  
is challenging for many reasons: its unknown effect on QoL, vague risk of its discontinuation, and risk of 
bleeding complications which is additionally increased in conditions prevalent in hospice population, i.e., 
malnutrition, renal or liver insufficiency. So far, most of the guidelines issued by oncological societies do not 
precisely refer to the problem of TPX in hospice patients. Therefore, the decisions on the implementation 
of anticoagulation should be taken individually, with previous assessment of VTE risk, comorbidities and 
possible hemorrhagic complications.
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Introduction

Venous thromboembolism (VTE) is the second most 
common cause of death among cancer patients.1 It consists 
of 2 entities: deep vein thrombosis (DVT) and pulmonary 
thromboembolism (PE). The relative risk of VTE is 6-fold 
higher in cancer patients compared to healthy control as, the 
meta-analyses have shown.2 Considering cancer patients  
in general, symptomatic DVT has been demonstrated 
in 15%, and autopsies have revealed a  50% prevalence  
of PE in this group of patients.3 Regarding palliative care 
units, evidence of asymptomatic DVT was found in 52%  
of 287 patients screened by Johnson et al.4 In another study, 
clinically overt VTE was reported in nearly 10% of 712 
participants.5

Hypercoagulability, venous stasis and endothelial dam-
age, known as the Virchow triad, are the main risk factors 
contributing to thrombosis. Each of the triad’s components 
can be affected by cancer. Tumor elaboration of tissue 
factor, microparticles and inflammatory cytokines result 
in the activation of coagulation cascade.6 Venous stasis  
is caused by either vessel compression by a tumor mass  
or prolonged bed confinement, whereas vessel damage can 
occur as the consequence of e.g. chemotherapy, indwell-
ing central venous catheters or direct tumor invasion.2,7 
Of note, activated platelets, coagulation and fibrinolytic 
factors are involved in angiogenesis and both local and 
distal progression of cancer.8 In general, VTE predispos-
ing factors in oncological patients could be divided into 
cancer-, treatment- and patient-dependent types (Table 1).

VTE is not only associated with a significant reduction 
in the overall survival of patients with malignancy, but also 
presents with burdensome symptoms including limb and/
or chest pain and dyspnea. In a qualitative study by Seaman 
et al., cancer patients being treated for VTE found the symp-
toms of VTE very distressful – both physically and psycho-
logically.2,9 According to the findings of Johnson et al.,  
9% of likely venous thrombosis were symptomatic at the 

time of original diagnosis, but another 32% of cancer pa-
tients with likely DVT subsequently developed symptoms 
which included significant lower limb pain and swelling.4

A randomized control trial has demonstrated that pri-
mary thromboprophylaxis (TPX) can significantly reduce 
the incidence of VTE in immobilized cancer patients.10 
The data focusing on palliative care patients, however,  
is unsatisfactory. Weber et al. performed a prospective 
randomized study to determine the utility of prophylactic  
anti-coagulation in cancer patients hospitalized in a pallia-
tive care unit with an estimated life expectancy of 6 months  
or less.11 Although neither harm nor an unequivocal benefit 
from the TPX was revealed, the results should be verified 
on a larger study group since only 20 patients were enrolled 
in the study.11 Another study showed that patients without 
primary TPX on admission to hospice were at higher risk  
of developing VTE symptoms compared to patients receiv-
ing primary TPX.12 However, the difference was not statis-
tically significant and the proportion of patients receiving 
primary TPX (4% only) was probably too small to derive 
a firm conclusion in this matter.

Although routinely used in patients with advanced 
malignancy in oncology wards, primary TPX is relatively 
rarely administered in the palliative care setting, including 
hospice. Contrary to the formal and unequivocal guidelines 
for management of pain, vomiting and nausea, nutrition  
or sedation at the end of life, no unanimous evidence-based 
guidance on VTE prophylaxis and management in patients 
approaching death is available. This largely results from the 
lack of sufficiently powered studies concerning the factual 
symptom burden of VTE in this group of patients and its 
impact on QoL. In the absence of such data the relevance 
of TPX in terminal care remains vague.

Moreover, the problem is controversial in terms of ethics. 
According to the definition of palliative care established 
by the World Health Organization, dying is recognized as 
a natural process and the main target of palliation is not 
to postpone death, but to improve QoL through the alle-
viation of distressing symptoms.13 It is not clearly defined 
whether TPX prolongs life in patients approaching death, 
but neither has it been investigated if and to what extent 
anticoagulation could relieve the burdensome symptoms 
associated with VTE at the terminal stage of malignancy.

Nowadays, in the era of highly developed treatment mo-
dalities and advanced supportive care, the significance  
of hospice not solely as a place of dying, but also as a mea-
sure of the improvement of patient condition, seems  
to become more and more pronounced. On average,  
approx. 1 in 5 hospice patients were discharged alive from 
hospices in the USA in 2010.14 Therefore, although the 
interventions to prevent long-term complications of ma-
lignancies are frequently perceived futile and unnecessary 
in a hospice setting, the problem should not be neglected.

In our paper, we review the data on both physicians’ and 
cancer patients’ attitudes toward anticoagulation at the end 
of life, analyze available methods of thromboprophylaxis  

Table 1. Factors predisposing oncological patients to venous 
thromboembolism

A. Cancer-dependent
advanced stage or metastatic disease
type and stage of cancer (particularly pancreatic, gastric, ovarian, lung)

B. Treatment-dependent
recent surgery
active chemotherapy (its type and duration) and radiotherapy
prothrombotic drugs: erythropoiesis stimulating factors,  
   bevacizumab, thalidomide, lenalidomide, tamoxifen, antiandrogens, 
   megestrol
central venous catheters

C. Patient-dependent
advanced age
race (higher risk in African Americans)
obesity
comorbidities, e.g. renal, liver or pulmonary disease
prolonged immobilization
prior history of thrombosis
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in the view of this group of patients and review the research 
and recommendations of international cancer societies 
concerning primary TPX in terminal stage cancer patients.

Attitudes of physicians 
and patients to primary 
thromboprophylaxis in hospice

Physicians working in palliative medicine have been 
found to significantly underestimate the likely prevalence 
of VTE in hospice inpatients. One study has shown they es-
timated the risk to be 1–5% only, whereas the actual preva-
lence is most likely at least 5-fold higher.4,15 The conviction 
of a low prevalence of VTE led medical directors of pallia-
tive care units interviewed by Noble et al. not to consider 
symptomatic VTE a clinical priority.16 Moreover, some  
of them expressed the view that fatal PE is a less distressing 
mode of death (‘quick and easy’) compared to other cancer-
related pathologies patients may experience, should they 
live longer. Simultaneously, TPX was considered not in line 
with the philosophy of palliative care as it was regarded as 
a life-prolonging intervention. Finally, TPX was perceived 
not to be a cost-effective intervention since it did not alter 
the outcome at this stage of the disease.16

However, physicians’ approach to VTE prevention has 
been shown to evolve. There has been a shift from avoid-
ing the use of low molecular weight heparin (LMWH) to 
its more common implementation in palliative care units. 
Among palliative care specialists surveyed by Noble et al. 
in 2000, 62% routinely stopped TPX, whereas in 2005  
it was only 18%.17 Likewise, a more individual approach 
is observed, which takes into consideration patients’ own 
preferences regarding anticoagulation.

Decisions on limitation of treatment at the end-of-
life period pose ethical challenges and are perceived by 
physicians as difficult.18 It  is still vague when, if at all, 
TPX should be ceased in patients approaching death. 
In a  survey study in which experts in palliative care, 
oncology, intensive care and anticoagulation were en-
rolled, all the surveyed physicians opted to withdraw or 
withhold primary prophylaxis in patients with a Karnof-
sky Performance Status (KPS) of less than 10, defined 
as “moribund”.19 Whereas one quarter of doctors would 
have employed prophylactic anticoagulants when KPS 
was at least 20, most physicians (85%) declared they would 
have implemented primary TPX if KPS was over 40. 
There was an inverse relation between patient’s perfor-
mance status and the readiness of physicians to prescribe 
TPX. The study has also shown that doctors’ decisions 
of whether to employ VTE prevention were made with 
a potential risk-benefit assessment.

Studies have revealed that palliative care inpatients wish 
to be involved in the decision-making process, particularly 
concerning withdrawal or non-administration of TPX.20,21 

Moreover, they expressed their concern about potential 
disqualification from TPX due to the advanced malignancy 
they were struggling with. In the study by Gartner et al., 
87% of patients who had been involved in the decision 
process opted to receive TPX.21

Anticoagulation is often thought to be painful and both-
ersome for hospice patients due to the need for daily subcu-
taneous injections associated with the use of low molecu-
lar weight heparin (LMWH), one of the most commonly 
implemented anticoagulants in routine TPX, which could 
decrease QoL.8 However, in one study, all of the 28 patients 
interviewed receiving palliative care, who had been given 
LMWH for at least 5 consecutive days, found LMWH  
an acceptable intervention, and many said it improved their 
QoL by giving them a feeling of safety and reassurance.20 
They perceived optimizing QoL as not only treating symp-
toms but also taking measures to prevent other symptoms. 
Another study on the acceptability of long-term LMWH 
use revealed that for terminally ill patients it was important 
to know that something active was being done despite the 
hopelessness of their clinical situation.22

LMWH was also found acceptable by palliative care pa-
tients receiving TPX in a long-term setting for the treat-
ment of VTE.9,22

Although the aforementioned studies have demonstrated 
a generally positive impact of TPX on QoL, it is particu-
larly difficult to draw generalized conclusions from studies 
concerning VTE prevention performed on patients under 
palliative care due to the often various performance sta-
tuses of the participants and the lack of a uniform tool for 
QoL assessment.

Selection of thromboprophylaxis 
method with reference  
to hospice practice

There are various methods of thromboprophylaxis wide-
ly used in clinical practice. Patients approaching death, 
however, constitute a  particular subgroup of patients  
in whom not every method might be suitable.

The most popular forms of mechanical TPX include 
compression stockings and intermittent pneumatic com-
pression (IPC). Despite the fact that it does not cause hem-
orrhagic complications, IPC has been poorly studied in 
non-surgical cancer patients. Also, little research on the  
use of elastic stockings is available in the literature con-
cerning patients under palliative care. Nevertheless, the 
available data has shown the stockings were found un-
comfortable and unacceptable by patients, causing itching, 
sweating and an unpleasant feeling of pressure, and there-
fore decreasing QoL.10 Oral vitamin K antagonists (VKA) 
inhibit the synthesis of vitamin K-dependent coagulation 
factors. VKA have numerous interactions with food and 
drugs used in supportive or active oncological treatment. 
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They also have a narrow therapeutic window, therefore the 
treatment requires titration and further monitoring based 
on international normalized ratio (INR). Repeated blood 
sampling is burdensome for patients and may decrease 
adherence to the treatment.8 Additionally, patients under 
palliative or hospice care have been shown to require more 
frequent INR control due to difficulties in achieving and 
maintaining therapeutic drug levels.23 This mainly results 
from, e.g., malnutrition, diarrhea, emesis or liver failure, 
common in patients with advanced malignancy. As a mat-
ter of fact, cancer patients who are treated with VKA for 
VTE have a substantial rate of recurrent VTE.23 VKA is 
also found less effective than low molecular weight heparin 
in patients with cancer-associated thrombosis.23 However, 
it has been not established whether the conclusion of these 
findings could be extrapolated to patients receiving pri-
mary TPX, particularly in a hospice setting.

Unfractionated heparin (UFH), which is factor Xa and 
thrombin inhibitor, can be administered either intrave-
nously or subcutaneously, has a good safety profile in terms 
of renal insufficiency and its effects can be reversed by 
protamine sulfate. UFH, however, should be given more 
than once daily, requires monitoring of activated partial 
thromboplastin time (APTT) and can cause heparin-in-
duced thrombocytopenia (HIT). Therefore, it is used in 
selected patients only, especially those with significant 
impairment of renal function.

The new generation of heparin, low molecular weight 
heparin (LMWH), is currently more often implemented 
than UFH in TPX. Compared to UFH, it has a longer half-
life and can be administered only once a day, is character-
ized by higher bio-availability and entails much lower risk 
of HIT.24 In comparison with warfarin, LMWH is more 
effective in the prevention of recurrent VTE in cancer pa-
tients and safer with respect to bleeding complications.25 
In the American College of Chest Physicians (CHEST) 
Guidelines, LMWH is suggested as the preferred long-term 
treatment for VTE in cancer patients.23 Routine moni-
toring of coagulation parameters is not required in most 
cases, although there is a need for repeated subcutaneous 
injections, which could adversely impact QoL. However,  
as mentioned above, it was shown to be a trivial interven-
tion, acceptable by palliative care inpatients, with little or 
no impact on QoL and bruising as the only negative expe-
rience reported.20 Although LMWH has been reported to 
increase the overall survival in cancer patients, the surviv-
al benefit was not statistically significant in the subgroup  
of patients in the advanced stages of malignancy.26  
Additionally, the Fragmin Advanced Malignancy Out-
come Study (FAMOUS) revealed that LMWH admin-
istration did not improve 1-year survival in the final 
3 months of life of advanced cancer patients.27 Life pro-
longation, however, is not in line with the principles of 
end-of-life care and should not be considered important 
in a hospice setting.

Renal insufficiency is one of the contraindications to 
LMWH use. Given that this condition can be found in more  
than half of cancer patients, LMWH utilization in the pre-
vention of VTE in this group of patients might be chal-
lenging and requires dose adjustment (with the exception 
of tinzaparin, which does not accumulate in patients with 
renal function impairment and can be administered with-
out dose corrections).28

Fondaparinux is an indirect inhibitor of factor Xa. It was 
demonstrated to be an option for VTE prevention in cancer 
patients hospitalized for acute medical illness or surgery.29 
On account of the lack of a reversal agent and significant 
dependence on renal clearance, its employment in the 
palliative care setting might be limited, although there 
are reports on the successful use of fondaparinux in both 
primary and secondary VTE prevention in oncological 
patients.30

Novel oral anticoagulants (NOA) are specific inhibitors 
of activated factor X (apixaban, rivaroxaban and edoxaban) 
or thrombin (dabigatran). Less interaction with food and 
drugs, oral administration and no need for drug-level mon-
itoring make its use convenient. Until recently, no antidote 
was available to any of the NOA. The introduction of both 
idarucizumab, a humanized monoclonal antibody against 
dabigatran, and andexanet alfa, a molecule reversing Xa 
inhibitor activity, was a breakthrough in this matter.31,32

The MAGELLAN (Multicenter, Randomized, Parallel 
Group Efficacy and Safety Study for the Prevention of Ve-
nous Thromboembolism in Hospitalized Acutely Ill Medi-
cal Patients Comparing Rivaroxaban with Enoxaparin) 
study, investigating the efficacy and safety of rivaroxaban, 
revealed a non-significant trend of lower efficacy of rivar-
oxaban compared to enoxaparin in the subgroup of cancer 
patients as well as significantly higher bleeding risk associ-
ated with rivaroxaban over enoxaparin administration.8 

Apixaban, on the other hand, was shown as effective as 
enoxaparin in primary TPX in the ADOPT (Apixaban dos-
ing to optimize protection from thrombosis) trial, although 
related with significantly more relevant bleeding events.33 

In the latest CHEST guidelines, the risk reduction for re-
current VTE has not been compared between NOA and 
LMWH, however, indirect comparisons make it possible to 
assume that LMWH may be more effective than NOA in 
cancer patients with VTE.23 Simultaneously, the risk reduc-
tion for recurrent VTE is similar between NOA and VKA, 
therefore VKA is no longer suggested over NOA in cancer 
patients treated for VTE.23 Although NOA is an attractive 
option for TPX in oncological patients, the clinical trials 
designed exclusively for cancer patients – not to mention 
palliative care patients – are lacking.
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Thromboprophylaxis  
in end-of-life care: Current 
guidelines and challenges

The National Institute for Health and Clinical Excel-
lence (NICE) recommends the use of pharmacological 
VTE prophylaxis in palliative care for patients who have 
potentially reversible acute pathology.34 The potential risks 
and benefits as well as the opinion of patients and their 
families should be taken into account. NICE recommends 
the use of fondaparinux, LMWH or UFH (for patients with 
renal failure). Patients admitted for terminal care or those 
commenced on an end-of-life care pathway should not 
be considered for routine pharmacological or mechanical 
VTE prophylaxis. Additionally, the decisions regarding 
TPX for patients in palliative care should be reviewed daily.

Previously, VTE prevention was supported by the Amer-
ican College of Chest Physicians (CHEST) in the palliative 
care setting in selected patients only, i.e. in whom it could 
be expected that TPX could prevent progressive deterio-
ration of QoL.35 However, the current guidelines of the 
CHEST on VTE prevention do not refer to the population 
of palliative care patients.36 Prophylactic-dose LMWH or 
low-dose UFH is recommended in outpatients with solid 
tumors and additional risk factors for VTE (e.g. immobi-
lization), provided they are at low risk of bleeding. On the 
other hand, routine use of TPX is not supported by the 
CHEST in chronically immobilized patients residing at 
nursing homes.36

According to National Comprehensive Cancer Network 
(NCCN) guidelines, no routine TPX is recommended 
outside of clinical trials in cancer patients after being 
discharged from the hospital nor in ambulatory cancer 
patients remaining at risk of VTE (e.g. advanced stages  
of cancer, poor performance status, medical comorbidi-
ties).37 TPX use in the palliative care setting is not referred 
to in the guidelines.

Anticoagulation should not be used to extend the surviv-
al of cancer patients without VTE in the absence of other 
indications, according to American Society of Clinical 

Oncology (ASCO) recommendations.10,38 Routine TPX can 
be considered only in selected high-risk outpatients with 
cancer, however the application of this recommendation 
to palliative or end-of-life care was not specified.38

The European Society for Medical Oncology (ESMO), 
despite recommending prophylaxis with UFH, LMWH  
or fondaparinux in hospitalized, bedridden cancer patients 
with an acute medical complication, has not referred to the 
problem of VTE prevention in palliative care.39 The afore-
mentioned guidelines are summarized in Table 2.

Since the decisions on whether to implement TPX in pal- 
liative care are often left to physicians’ individual assess-
ment, in recent years it seems to be more common for 
specialist palliative care units to have their own policy 
regarding VTE prevention. Among palliative care units in 
Great Britain, only 3% had a TPX policy in 2000, whereas 
in 2005 the number had increased to 7%.17

Given that evidence based on large studies is still lack-
ing, doctors are compelled to rely on their own experience  
in everyday practice. The studies concerning actual symp-
tom burden associated with VTE in end-of-life care and 
its cumulative effect on QoL are pending, as is research 
on the extent to which TPX could reduce VTE symptom 
burden and improve QoL. Certainly, not the survival 
rates but the quality of the remaining lifetime should be 
the most important measure of outcome in the research 
regarding hospice patients. For that reason, the results  
of studies involving hospitalized cancer patients in general 
are not necessarily applicable to the hospice setting. Unfor-
tunately, a reliable tool for QoL assessment is still lacking.

The use of anticoagulants in hospice patients should 
be also verified in terms of bleeding, since the population  
of advanced cancer patients is frequently at hemorrhagic 
risk due to renal and liver failure, malnutrition or the meta-
static process involving organs participating in hemostasis 
(liver, bone marrow). In one study on TPX in palliative 
care units, contraindications for TPX were present in 25% 
of all cancer patients and in 35% of the bedridden ones.21 
The rate was even higher in the study by Johnson et al., 
where primary TPX was contraindicated in 42.6% out  
of 1164 hospice patients.12

Table 2. Summary of guidelines for thromboprophylaxis in the palliative care setting

Recommendation Author References

TPX not recommended at the end-of-life care pathway. May be considered in 
patients admitted with reversible acute pathology

National Institute for Health and Clinical 
Excellence (NICE)

34

No guidelines on TPX in palliative care. TPX recommended in immobilized 
outpatients with solid tumors, but opposed in immobilized patients at nursing 
homes

American College of Chest Physicians 
(CHEST)

36

No guidelines on TPX in palliative care. Routine TPX use should be limited to clinical 
trials only

National Comprehensive Cancer Network 
(NCCN)

37

No guidelines on TPX in palliative care. TPX should not be the life-prolonging 
procedure. Can be considered in selected high-risk cancer outpatients

American Society of Clinical Oncology 
(ASCO)

10, 38

No guidelines on TPX in palliative care setting
European Society for Medical Oncology 

(ESMO)
39



E. Zabrocka, M. Wojtukiewicz, E. Sierko. Thromboprophylaxis in hospice cancer patients288

The economic aspect of TPX in hospice should also be  
considered. The  costs of drugs and nursing time may  
be considerable, and for some hospice, mainly financed 
with donations, this may be a barrier difficult to overcome. 
Chambers calculated that the drug costs of one particular 
hospice would increase by 28% if LMWH were adminis-
tered to all immobile cancer patients.40 Hopefully, the use 
of generic versions of LMWH would be a less expensive 
alternative. Moreover, as calculated, LMWH should be ad-
ministered to 190 patients with advanced cancer to prevent 
one symptomatic VTE. Statistically, preventing less than 
one episode of VTE annually would be accompanied by 3.5 
additional bleeding complications.40 The cost-effectiveness 
calculations are particularly challenging in the population 
of hospice patients since an increased risk of VTE is often 
accompanied by high risk of bleeding events. Since the 
treatment of hemorrhagic episodes generates additional 
costs, this should be also taken into account.

Finally, the vast majority of research and recommenda-
tions focus on palliative care as a whole, without the dis-
tinction of a hospice setting. Palliative care units provide 
care to a wider group of patients, including those who are 
not dying. In other words, palliative care is not limited  
to end-of-life care and can be applied in any stage of the 
disease, in contrast to hospice. A hospice patient and pal-
liative patient may significantly differ in performance sta-
tus and life expectancy, therefore it would be reasonable 
for the authors of future studies and guidelines to refer to 
these 2 groups of patients rather separately.

Conclusions

As long as there is no clear evidence from large, random-
ized studies supporting the use of thromboprophylaxis  
in hospice, it seems that TPX in this group of patients should 
not be a routine practice. Patients ought to be involved  
in the decision-making process concerning TPX. Studies 
on the relations between VTE symptom burden, TPX and 
QoL should be performed on a hospice population, not 
palliative in general.
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