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Abstract

Venous thromboembolism (VTE) is a significant cause of death among palliatively treated

patients. So far, numerous studies have been conducted on the general population. As a result,

special scales were created to assess the risk of VTE or the probability of its occurrence.

Among patients with terminal disease, there are much fewer publications discussing the

problem of VTE. Hospice care patients constitute a special group due to their epidemiological

structure and accompanying diagnoses. The most common are malignant tumors and heart

failure. For this reason, they are particularly vulnerable to VTE events.

This article reviews the literature on risk scales such as The Padua Risk Assessment Scale,

Khoran score, Wells scale, PVFS scale and VTE-BLEED scale. W also present risk factors

which contribute to the development of the VTE as well as to a more serious course of VTE.

We discuss the epidemiological structure of patients, the impact of cancer as well as the

chemotherapy used to treat it. We discuss the epidemiological structure of patients, the impact

of cancer as well as the chemotherapy used in its treatment. We describe how the presence of

a catheter and immobilization contribute to the development of VTE. We focus particularly

on scales and risk factors to which a patient with a terminal disease is exposed.

More research is needed in the future to better predict VTE in hospice patients. We hope that

this work will increase awareness and encourage researchers to expand knowledge in this area.

Keywords: Venous Thrombosis, Pulmoonary Embolism, Venosus Thromboembolism, Sign

and Symptoms, Prevention and Control

Introduction

Venous thromboembolism (VTE/VTE) is a disease entity that includes in its definition, deep

vein thrombosis (DVT) and pulmonary embolism (PE). Although the two diseases differ in

clinical presentation, they share risk factors 1 and pathophysiology. 2 The description of the

biomechanics of clot formation proposed by Rudolph Virchow in the form of a triad of factors
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- slowing the flow, damage to the vascular wall and hypercoagulability of the blood - is still

valid. Clots most often form in the veins of the pelvis or lower limbs, from where they can

break off and, after passing through the heart, cause pulmonary embolism. Depending on the

advancement of the disease - in particular the degree of vascular occlusion, the efficiency of

collateral circulation and the patient's general condition, VTE may be symptomatic or

asymptomatic.2

Palliatively treated patients and oncological patients are particularly vulnerable to VTE 3, due

to immobilization, chronic inflammatory reactions caused by the neoplams as well as direct

damage to the vascular wall through infiltration and secretion of prothrombotic factors by the

neoplasm.4

It is estimated that up to one third of hospice patients will develop VTE. 5 Despite its high

actual incidence, VTE is relatively rarely diagnosed in palliative care patients 6, and is caused

by 3 main factors. The first is the fact that most blood clots remain asymptomatic or have few

symptoms (swelling of the lower limbs). 7 The second factor is that the symptoms of VTE are

masked by the symptoms of the underlying disease, such as lymphedema of the lower limbs,

pleural effusion, pulmonary effusion, and others.6, 7

Risk factors
Venous thromboembolism has well-defined risk factors. 8 9The Padua Risk Assessment Scale
was created to assess the patient's risk of developing VTE while being hospitalized.
10 Depending on the clinical feature, you can get 3, 2 or 1 point. The score for each
predisposing factor is added up and if it is above 3, it indicates a high risk of VTE.

Clinical feature Points
Active cancer 3
Diagnosed thrombophilia 3
Immobilization (expected to be in bed for at least 3 days) 3
Previous VTE (except superficial vein thrombosis) 3
Recent (< 1 month) injury or surgical procedure 2
Age at least 70 years 1
Heart or respiratory failure 1
Recent myocardial infarction or ischemic stroke 1
Acute infection or rheumatological disease 1
Obesity (BMI = 30 and above) 1
Hormonal treatment 1
Table 1. The Padua Risk Assessment Scale
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On the other hand, in patients receiving chemotherapy, the scale determining the risk of VTE

is the Khoran score. It is a proven and validated tool for identifying cancer patients at higher

risk of venous thromboembolism.11,12

Clinical feature Points

Platelet count before chemotherapy ≥350x10⁹/l 1

Hemoglobin level <10 g/dL or EPO use 1

Leukocyte count before chemotherapy >11x10⁹/l 1

BMI ≥35 kg/m² 1

lung cancer 1

bladder cancer 1

testicular cancer 1

lymphoma 1

reproductive tract cancer 1

pancreatic cancer 2

stomach cancer 2

≤0 – low risk

1–2 – intermediate risk

≥3 – high risk

Table 2. Khoran score

There are studies that indicate problems with the use of the above scale. In one of them,

researchers indicate that the Khorana score does a poor job of distinguishing pancreatic cancer

patients at intermediate and high risk of VTE. 13 U. Pelzer, M. Sinn, J. Stieler, and H. Riess

therefore propose replacing the BMI parameter with the fitness status in patients with

pancreatic cancer. 14

In patients with lymphoma, thanks to the use of this scale, researchers were able to identify

high-risk patients with a low (7%) chance of symptomatic VTE shortly after the examination.
15

Specific risk factors to which hospice care patients are exposed

So far, many high-quality scientific papers have been published on the topic of VTE risk

factors for the general population. 8 9 10 The essence of this problem is different for the
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population of patients under palliative care. 16,17 Therefore, in this part of the publication we

will focus on discussing the risk factors to which palliative patients are particularly exposed.

Epidemiological structure of patients

Due to their epidemiological structure, hospice care patients are at high risk of developing

VTE. 18,19 Among the diseases that lead a patient to the stage of palliative care, cancer and

cardiovascular diseases come to the fore.19,20 According to a study by Johnson et al conducted

on a group of hospice patients, cancer patients have a greater chance of developing symptoms

indicating VTE (new pleuritic pain, new swelling of the lower limb, or new increasing

shortness of breath) (13%) than patients staying in hospice due to diseases such as heart

failure (12%) or neurological diseases (4%). Among the study cohort, as many as 24%

showed TER (Temporary elevated risk), and 96% THRIFT at a moderate or high level.18

Cancer

It is well documented in the literature that cancer is a risk factor for VTE.21 The first mention

of an increased incidence of thrombosis among cancer patients appeared as early as 1865. 22

The increased risk of VTE results from the activity of cancer cells. There is an increase in the

secretion of tissue thrombocystin by cancer cells, which, in combination with coagulation

proteases in the plasma, activates the coagulation cascade. Other phenomena include the

invasion of cancer cells into the vessel lumen or the penetration of cancer cells into the

circulatory system. 23 24 Moreover, some cancers predispose to the development of VTE.

Patients with cancer of the pancreas, stomach, kidney, bladder, endometrium and lung have

the highest risk 2526 A study by Chew et al on a large group of oncology patients showed that

when metastases occur, the risk increases many times over (20 times more in the case of

melanoma, 9 times more in the case of bladder cancer, 5-6 times more in the case of

endometrial cancer). Moreover, among the study group of patients, the incidence rate was

higher during the first year of follow-up than during the second year in all cancers except

pancreatic cancer without metastases. There was no relationship between gender and the

occurrence of VTE. Moreover, a higher risk of incidence was observed among black patients

with uterine cancer and a lower risk among patients with lung cancer and non-Hodgkin's

lymphoma than among Caucasian patients. 25
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Chemotherapy-related VTE.

Side effects of treatment for oncology patients are also important. Chemotherapy increases the

risk of VTE. 27–29 Previous meta-analyses have shown that patients receiving cisplatin or

bevacizumab have a higher risk of VTE compared to patients receiving chemotherapy without

these drugs.30,31

Khorana et al in their study showed that upper gastrointestinal cancer, breast cancer and

lymphomas are associated with a higher risk of developing VTE in patients undergoing

chemotherapy. There was no relationship between the risk of VTE and the chemotherapy

cycle, but a correlation was observed between VTE events and the level of platelets. Patients

with high PLT values (350,000/mm3) before starting chemotherapy are at greater risk than

patients with lower values of this parameter throughout the treatment period. Moreover, a

statistically insignificant increase in the risk of morbidity was demonstrated among patients

with an ECOG score of 2 or greater. Patients with a hemoglobin level below 10g/dL and those

receiving blood cell growth factors during the first cycle of chemotherapy had a statistically

significant increased risk.32

Catheter in a peripheral vein

Another risk factor a palliative patient is exposed is a catheter in a peripheral or central vein.
33,34

In their study on a group of 2,227 patients with cancer and a peripheral venous catheter, Wang

et al identified the following risk factors: male gender, age over 65, platelet level over 9.5

thousand/mm3, Hb<13g/dl, D Dimer >0.5mg/L, APTT<25s, lung or gastrointestinal cancer,

presence of any infection, smoking, use of cisplatin, carboplatin, vincristine, paclitaxel, long-

term catheter use.35

Cardiovascular disease

Cardiovascular diseases, next to cancer, are the most common diseases of palliative medicine

patients. 19,20 Among them, heart failure occurs most often. Patients suffering from this

disease have an increased predisposition to prothrombotic states, including all three elements

of Vichow's triad. Flow disturbances are caused by poor contractility and abnormal blood

flow through the ventricles, resulting in low cardiac output. 36

In the course of heart failure, abnormalities in the structure of the endothelium have also been

demonstrated. The secretion of nitric oxide from endothelial cells is reduced, which causes the
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activation of monocytes and platelets, which, by adhering to the endothelium, increase the

risk of thromboembolism. 37 The last element of Virchow's triad is an increase in the

concentration of prothrombotic blood elements. Compared to a healthy person, patients with

heart failure have increased levels of beta-triomboglobulin, D-Dimers and thrombin-

antithrombin III complexes. The above results indicate increased activation of platelets,

thrombin and plasma fibrinolytic activity. Importantly, patients with more severe heart failure

recorded results indicating a more severe prothrombotic process. 38

In their meta-analysis of 530,641 patients with heart failure, Xu et al showed that patients

with chronic heart failure have a higher risk of VTE than patients with acute heart failure,

which is explained by a potentially reversible cause in the second group. 39 , while a study by

Ota et al among hospitalized patients with congestive heart failure showed that the incidence

of deep vein thrombosis was higher among NYHA 4 patients than among patients scoring 2 or

3 on this scale.40

Immobilization

Immobilization for at least three days is a strong risk factor according to the Padua scale. 41

Hospice care patients, due to their condition, often achieve an ECOG score of 4, which means

spending the entire day in bed. Previous studies on groups of several thousand hospice

patients have shown that 85% of patients without cancer, 75% of patients with cancer, and

over 70% of all patients achieve 3 or 4 points on the ECOG scale. 42 43

Scales

To diagnose deep vein thrombosis, we use a combination of appropriate scales (which are a

clinical assessment of the probability of thrombosis) and additional tests such as D-dimer

concentration and an ultrasound compression test. Examples of scales used to diagnose VTE

will be discussed below.

Wells scale

This is a scale used to assess the clinical probability of DVT.



8

Features Score

(points)

Active cancer (treatment within last 6 months or palliative) 1

Calf swelling >3 cm compared to the other leg 1

Recently bedridden ≥ 3 days, 1

Collateral (nonvaricose) superficial veins present 1

Entire leg swollen 1

Localized tenderness along the deep venous system 1

Pitting edema, confined to symptomatic leg 1

Paralysis, paresis, or recent plaster immobilization of the lower extremity 1

Alternative diagnosis at least as likely
-2

≤0 – low risk

1–2 – moderate risk

≥3 – high risk

Table 3 Wells scale

As can be seen from the table above, palliative patients can easily obtain a higher number of

points, which increases the likelihood of deep vein thrombosis. However, as shown by G. J.

Geersing et al, the use of this scale in patients with malignant tumors is less effective in

excluding thrombosis. Additionally, in the same study, it is recommended to use a modified

scale where an additional point is added for a history of DVT in patients with a history of

deep vein thrombosis.44
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PVFS scale

This is a scale that allows us to assess the functioning of a patient after an episode of

thrombosis. It contains 5 categories of functional limitations and a separate category D if the

patient died before evaluation. Thanks to this scale, we can better select appropriate

rehabilitation and medical activities to the patient's condition and needs.

In a cohort study, the use of this scale captured differences between groups of patients over

and under 70 years of age. 45 This indicates a reduced ability of the older people to recover

and increases the need for care and assistance in this group of patients.

PVFS scale grade + description Description

0 No functional limitations No symptoms, pain, or anxiety.

1 Negligible functional limitations All usual duties/activities at home or at work can

be carried out at the same level of intensity,

despite some symptoms, pain, or anxiety.

2 Slight functional limitations Usual duties/activities at home or at work are

carried out at a lower level of intensity or are

occasionally avoided due to symptoms, pain, or

anxiety.

3 Moderate functional limitations Usual duties/activities at home or at work have

been structurally modified (reduced) due to

symptoms, pain, or anxiety.

4 Severe functional limitations Assistance needed in activities of daily living

due to symptoms, pain, or anxiety: nursing care

and attention are required.

D Death

Table 4 PVFS scale

VTE-BLEED scale

By using this score, the risk of serious or clinically significant bleeding after day 30 of

anticoagulation can be estimated among patients with VTE. 46,47 As the table shows, having
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only a malignant tumor indicates an increased risk of bleeding, which makes treatment with

anticoagulants particularly difficult in this group of patients.

Clinical feature Score

Active cancer 2

Male patient with uncontrolled hypertension 1

Anemia 1.5

History of bleeding 1.5

Renal dysfunction (creatinine clearance 30-60 mL/min) 1.5

Age ≥60 years 1.5

Table 5 VTE-BLEED scale

Reaching a total of 2 points or more indicates a high risk of bleeding.

Conclusions

Venous thromboembolism is a significant diagnostic and therapeutic problem in patients

undergoing palliative treatment. Due to their diseases, hospice patients are at high risk of

thrombosis. The greatest difficulty is the lack of an adequate number of scientific studies

conducted on this group of patients, which means that there are no appropriate guidelines for

diagnostics and treatment. Therefore, doctors most often use VTE risk scales validated in

cancer. We hope that thanks to the development of research, scales intended for hospice

patients will appear in the future.
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