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Dilemmas in the management of venous
thromboembolism in older patients

ABSTRACT

Venous thromboembolism most commonly affects older patients. Despite the high
incidence in this population, challenges remain in terms of the understanding of
its presentation, diagnosis and management. Old age is associated with multi-
morbidities which may complicate the diagnosis of venous thromboembolism

as signs or symptoms may be attributed to underlying medical conditions.

The presence of certain comorbidities (such as congestive cardiac failure

and chronic obstructive pulmonary disease) also increases the risk of venous
thromboembolism, but could mimic the clinical features of pulmonary embolism.
In addition, the physiological processes associated with ageing and factors

such as immobility and malignancy, which are more common in older people,
will further increase the thrombotic risk. Dilemmas also exist with treatment
decisions because of the concomitant increased risk of bleeding, comorbidities,
polypharmacy, frailty and the risk of falls.

enous thromboembolism is predominantly a

disease of older patients. Owing to its multi-

causal aetiology and the presence of multiple

morbidities in this population, uncertainties

remain in its presentation, diagnosis and
management.

Venous thromboembolism is a disorder encompassing
deep vein thrombosis and pulmonary embolism. It is
the third most common cardiovascular disease with an
annual incidence of 1-2 per 1000 of the population
(approximately two-thirds of cases are deep vein thrombosis
and one-third are pulmonary embolism) (Cushman, 2007).
An increase in the incidence of venous thromboembolism
has been observed from 2001-2009 (Heit et al, 2016).
This may, in part, be attributed to the use of advanced
medical diagnostic tools such as computed tomography,
pulmonary angiography and magnetic resonance imaging
(Heit et al, 2016).

The incidence of venous thromboembolism increases
with age and is predominantly a disease of older patients
(approximately 1 in 100000 in childhood »s 1 in 100
in people over the age of 80years per year) (Engbers et
al, 2010). The older population includes people aged
65 years and above. The difference in incidence between
the young and the older population suggests that age is a
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non-modifiable risk factor of venous thromboembolism.
However, in this population it may be difficult to make
a diagnosis because of the overlapping presentation (signs
and symptoms) of venous thromboembolism with other
medical conditions.

Presentation of venous thromboembolism in
older patients

Deep vein thrombosis classically presents as leg swelling,
tenderness and erythema. However, other pathologies
can cause these symptoms in older patients in whom
comorbidities may either present with or increase the
risk of these symptoms, e.g. increased risk of cellulitis in
diabetes, venous insufficiency or peripheral arterial disease
(Figure I).

Pulmonary embolism can present with a wide range of
symptoms including dyspnoea, tachypnoea, tachycardia,
haemoptysis, pleuritic chest pain and syncope. In older
patients, pulmonary embolism may present with non-
specific symptoms such as confusion and fever (Gosney et
al, 2012). A study analysing the symptoms of pulmonary
embolism in older patients and the young population
found that collapse as a symptom was more common
than chest pain in older patients compared to the young
(P<0.02) (Timmons et al, 2003). However, this was a
small sample study (sample size 60) at a district general
hospital and selected patients on the basis of a positive

Figure 1. Symptoms of deep vein thrombosis. One or more of
these may also be seen in other diseases, for example
cardiopulmonary, vascular, and skin and lymph pathologies.
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Figure 2. Overlapping signs and symptoms of cardiopulmonary
diseases.
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spiral computed tomography result, hence generalization
to the wider population of older patients may be
difficult. Nevertheless, in older patients with multiple
comorbidities the symptoms of venous thromboembolism
lack specificity.

In addition, because of the multiple morbidities
commonly seen in older patients, the symptoms may
be attributed to underlying medical conditions, most
commonly cardiopulmonary pathologies (Figure 2).
Approximately one in four atypical exacerbations of
chronic obstructive pulmonary disease are misdiagnosed
as pulmonary embolism as the cause of acute shortness
of breath (Moua and Wood, 2008). This can make
it quite challenging to diagnose or rule out venous
thromboembolism. However, there are certain factors that
may support a diagnosis. Cardiopulmonary pathologies
commonly present with hypoxaemia and dyspnoea.
Correcting hypoxaemia by oxygen or positive pressure
flow may point towards a diagnosis of chronic obstructive
pulmonary disease whereas massive pulmonary embolism
involving intrapulmonary or intracardiac shunt may be
resistant to this (Moua and Wood, 2008). Severe dyspnoea
out of proportion to the pulmonary vascular congestion
may suggest heart failure rather than pulmonary embolism

(Piazza and Goldhaber, 2008).

Risk factors for venous thromboembolism in
older patients

Once venous thromboembolism is suspected, the next
step is to determine the risk factors. Several factors can
contribute to the process of venous thrombosis in older
patients. It is important to have a good understanding of
these so that the right measures can be taken to prevent
or appropriately treat venous thromboembolism. Ageing
in itself is a risk factor for venous thromboembolism. The
likely mechanism may be decreased levels of anticoagulant
factors, for example protein C and protein S, and increased
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Figure 3. Risk factors for venous thromboembolism in older patients. Arrows
indicate the multicausal nature of the disease in older patients.
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Table 1. Risk factors for venous thromboembolism, associated

prevalence and attributed risk in the elderly population

Risk factor Prevalence (%) Attributed risk (%)
Immobilization 25 66-83

Malignancy 10 86

Congestive cardiac failure 22 33-60

Chronic obstructive pulmonary disease 11 38)

Diabetes mellitus 16 0-50

Genetic factors 7 50-80

Adapted with permission from Engbers et al (2010)

levels of procoagulants (Corrigan et al, 2016). This
prothrombotic state and venous stasis as a result of reduced
lower limb strength and mobility in older patients puts
them at a higher risk of venous thromboembolism. Age-
specific changes in haemostatic and inflammatory pathways
may further contribute to the risk (Johnson et al, 2016).
In addition to these physiological changes several other
factors predispose this population group to a higher risk of
thrombosis. The risk factors can be divided into provoking
or genetic factors or those acquired over time (Figure 3).
Table 1 outlines the risk factors for venous
thromboembolism, their prevalence and attributed risk
in older patients. Generally these risk factors increase the
risk of thrombosis by predisposing to one or more of the
pathological processes of Virchow’s triad (Figure 4).

Immobility and venous thromboembolism

Immobility, leading to stasis and venous pooling, increases
the risk of venous thromboembolism. It can occur as a
result of general hospitalization, surgery, fractures and long
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Multi-morbidities and venous thromboembolism
With increasing age the incidence of multi-morbidities

Figure 4. Virchow’s triad (endothelial injury, hypercoagulable state and venous

stasis) — these factors in combination describe the pathogenesis of thrombosis.
(having more than one disease) increases. Over the age
of 85 years, the prevalence of multi-morbidity is reported
to be as high as 95.1% (Formiga et al, 2013). Several
medical conditions are associated with the risk of venous
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haul flights (more than 4 hours). Having different causes
of immobility, underlying pathologies and time period of
immobility used by different studies makes it difficult to
pinpoint the factors that link immobility with the risk
of deep vein thrombosis. Nevertheless, in older patients
thrombosis is associated with surgery, fractures, plaster
cast, minor leg injuries and transient immobility at home
(Engbers et al, 2014). Although not age-specific, a meta-
analysis analysing the risk of venous thromboembolism in
medical bedridden patients found an overall risk ratio of
1.86 (confidence interval 1.61-2.14, P<0.001) in terms
of thrombogenic burden of immobilization (Pottier et al,
2009). However, the impact of the underlying condition
cannot be excluded. A case-control multicentre study
analysing independent risk factors for deep vein thrombosis
in hospitalized patients (aged 65 years and over) found
an odds ratio of 6.67 (confidence interval 2.97-14.99,
P<0.0001) in those bedridden for up to 14 days (Weill-
Engerer et al, 2004). Immobility in any form increases
the risk of venous thrombosis. The most likely causative
factor is venous stasis while additional risk factors (such as
multi-morbidities) further increase the risk.

Malignancy and venous thromboembolism

Malignancy is a hypercoagulable state and increases the
risk of venous thromboembolism by 7-fold (Engbers
et al, 2010). The incidence of most cancers increases
with age; hence there is an increased risk of cancer and
cancer-associated thrombosis in older patients. Certain
cancers are associated with a greater risk (for example,
pancreas, brain, lung and ovarian) and the greater the
spread of cancer (stage 4) the higher the risk (Chee
et al, 2014). In addition to cancer-related factors,
treatment-related factors are also associated with venous
thromboembolism, for example, central venous catheters,
chemotherapy and anti-angiogenic and hormonal agents.
Venous thromboembolism has a poor prognosis in
cancer patients and tends to recur. Hence it is essential
to provide prophylaxis and effectively manage venous
thromboembolism in cancer patients in order to reduce
morbidity, mortality and improve the quality of life.

Congestive cardiac failure is an independent risk factor
for venous thromboembolism both in inpatients and
outpatients. Venous thromboembolism is more likely to
develop in those with congestive cardiac failure than in
those without congestive cardiac failure, with odds ratio
of 0.97 (95% confidence interval 0.97-0.97, P<0.04)
and 1.06 (95% confidence interval 1.06-1.07, P<0.04)
in those aged 60-79 and 280 years respectively (Beemath
et al, 2006; Dean and Abraham, 2010). In such patients
pulmonary embolism is more common than deep vein
thrombosis.

Chronic obstructive pulmonary disease

Another risk factor for venous thromboembolism, especially
pulmonary embolism, is chronic obstructive pulmonary
disease. The prevalence of pulmonary embolism ranges
from 20% (in outpatient chronic obstructive pulmonary
disease exacerbations) to 25% (in those requiring hospital
admission) (Rizkallah et al, 2009; Piazza et al, 2012). In
addition, pulmonary embolism in hospitalized patients
with chronic obstructive pulmonary disease increases
mortality, with immobility an additional poor prognostic
factor (Piazza et al, 2012).

Pneumonia

Pneumonia is associated with an increased risk of venous
thromboembolism. This may be caused by the underlying
inflammatory process initiating coagulation. Although
not directly studied in older patients, a large scale patient
sample using self-report found a 5-fold increase in venous
thromboembolism with pneumonia, with pulmonary
embolism more prominent than deep vein thrombosis
(Ribeiro et al, 2012). Although the accuracy of self-report
is questionable, retrospective cohort studies have also found
an increased risk of acute venous thromboembolism with
pneumonia (Samama, 2000; Smeeth et al, 2006).

Others

In addition to the cardiopulmonary conditions mentioned
above, other risk factors are associated with increased risk
of venous thromboembolism. A meta-analysis of 33 case-
control and cohort studies found a significantly higher
prevalence of venous thromboembolism in patients
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with body mass index >30kg/m? (odds ratio=2.45,
95% confidence interval 1.78-3.35), hypertension
(odds ratio=1.40, 95% confidence interval 1.06—
1.84) and hypercholesterolaemia (weighted mean
differences=8.94mg/dl, 95% confidence interval 3.52—
14.35mg/dl) (Ageno et al, 2008). However, the prevalence
of venous thromboembolism was similar in people with
diabetes and those without diabetes. Contradictory
results have been found with diabetics and risk of venous
thromboembolism — some studies indicate an increased
risk of venous thromboembolism, but others show no
effect. Overall, the risk is known to be higher in younger
compared to older patients with diabetes (Engbers et al,
2010). Because the prevalence of diabetes is much higher
in older patients compared to the young (16% vs 6%), this
may suggest an equal risk of venous thromboembolism in
the two populations (Engbers et al, 2010).

Genetic conditions and venous
thromboembolism

Although inherited conditions mainly present in young
patients, conditions such as factor V Leiden deficiency
are often found in older patients presenting with venous
thromboembolism. The hypercoagulability in factor
V Leiden deficiency results from failure of inactivation
of factor V by protein C. It is found in approximately
20% of individuals with their first presentation of venous
thromboembolism, which also includes a minority of people
over the age of 70 years (Johnson et al, 2016). In addition
to factor V Leiden deficiency, prothrombin G20210A
mutation and non-O blood group are also risk factors for
venous thromboembolism in older patients (Karasu et al,
2016). Hence, it is important to elicit any past medical
history as well as exploring other potential provoking
factors. In older patients, acquired forms of thrombophilia
such as hyperhomocysteinaemia, myeloproliferative
disorders and heparin-induced thrombocytopenia are more
common (Johnson et al, 2016).

The effect of an isolated risk factor is difficult to
study in older patients as they commonly present with
multiple morbidities. Hence, in this population venous
thromboembolism is a multicausal disease. Additionally,
venous thromboembolism is associated with high rates
of mortality. There is a 6% mortality rate associated with
deep vein thrombosis within 1 month of the episode and
10% for pulmonary embolism (Cushman et al, 2004).
Hence, a better understanding of the presentation and risk
factors for venous thromboembolism in older patients is
required so that a prompt diagnosis is made and treatment
initiated.

Diagnostic challenges of venous
thromboembolism in older patients

Pulmonary embolism remains underdiagnosed in older
patients. As high as 40% of cases of pulmonary embolism
found at post-mortem were not clinically suspected
(Gosney et al, 2012). In terms of diagnosis of venous
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thromboembolism, determining the pre-test probability
remains the first step. Commonly used criteria for
pulmonary embolism include the Well’s score and the
revised Geneva score. Dependent on clinical probability,
the next step involves either D-dimers or more specific
investigations if there is a high level of suspicion. D-dimer is
a non-specific marker (specificity of 40—56%) and normally
increases with age (Righini et al, 2000). This is mainly
attributed to multiple morbidities in this population.
Hence, only a lower than normal D-dimer value is useful,
but this does not exclude venous thromboembolism if
the clinical suspicion remains. This questions the cost-
effectiveness of non-invasive diagnosis in older patients
population. The use of age-adjusted D-dimer (age of the
patient x10) as a cut-off in comparison to the standard
value of 500 pg/litre may be more applicable (Righini et al,
2014). Although this can be easily calculated by physicians,
this is not yet implemented in clinical practice and requires
further validation.

Imaging deep vein thrombosis and pulmonary embolism
can also be problematic. The gold standard for deep vein
thrombosis diagnosis is venous ultrasonography and for
pulmonary embolism is computed tomography pulmonary
angiography. While in those with long-standing oedema
it can be challenging to completely rule out deep vein
thrombosis, the risk of radiation and contrast dye exposure
associated with computed tomography pulmonary
angiography cannot be ignored.

Treatment challenges of venous
thromboembolism in older patients

The basis of venous thromboembolism treatment is
anticoagulation. The most common risk of anticoagulation
is bleeding, and increasing age is associated with a greater
risk of anticoagulation-associated bleeding (Johnson et
al, 2016). With every 10-year increase in age, the risk of
bleeding increases by 40% (Barco et al, 2013). Ultimately
the physician must balance the risk of haemorrhage vs the
benefit of anticoagulation, and these factors should be
discussed in detail with the patient and the family. Some of
the most challenging aspects of venous thromboembolism
management in older patients involve extended prophylaxis
in patients with unprovoked venous thromboembolism
who might benefit from lifelong anticoagulation. Decision
tools, such as DASH and HERDOQO?2, may help balance
risks of thrombosis and bleeding. All anticoagulants
increase the risk of bleeding.

Along with this, important considerations in older
patients include renal function, frailty, comorbidities,
risk of falls and current medications and their interactions
(Robert-Ebadi et al, 2009). For example, in those with
a high risk of falls, anticoagulant agents that can be
easily reversed, such as warfarin, may be preferred in the
absence of any contraindications. However, this needs to
be balanced with the requirement for regular monitoring
and interactions with other medications, especially in a
frail older patient on polypharmacy.
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KEY POINTS

Venous thromboembolism is predominantly a disease of older patients.

Presentation of pulmonary embolism may be atypical or can be attributed to
co-existing medical conditions, such as cardiopulmonary disease, congestive
cardiac failure and chronic obstructive pulmonary disease.

Venous thromboembolism has multi-causal aetiology in older patients.

Comorbidities, such as congestive cardiac failure, chronic obstructive
pulmonary disease, pneumonia, diabetes, hypertension and
hypercholesterolaemia, increase the risk of venous thromboembolism.
Malignancy is a strong risk factor of venous thromboembolism, incidence of
which increases with age.

Despite the high incidence of venous thromboembolism in older patients, not

much research on its risk factors has been done specifically in this age group.

W The choice of anticoagulation in older patients is determined by the risk
of bleeding and falls, presence of comorbidities, polypharmacy and drug
interactions, frailty, patient circumstances and preferences.

Several different anticoagulants are currently used in
practice, but each has its own challenges (7zble 2). The
direct oral anticoagulants have mainly replaced the vitamin
K antagonist warfarin which was the cornerstone of venous
thromboembolism treatment. Meta-analysis of randomized
trials concluded that direct oral anticoagulants having equal
efficacy to conventional anticoagulants in older patients,
with a reduced risk of intracranial bleeding (Sardar et al,
2014). Currently licenced direct oral anticoagulants in the
UK include dabigatran (direct thrombin inhibitor) and
apixaban, edoxaban and rivaroxaban (factor Xa inhibitors).
Owing to the lack of evidence directly comparing the
different direct oral anticoagulants and differences in study
populations, it is difficult to choose the most appropriate
one for different indications (National Institute for Health
and Care Excellence, 2017). This decision is directed by
the patient’s preferences and clinical circumstances. It
should also be highlighted that the pivotal trials using
direct oral anticoagulants included very few patients over
the age of 90years and, as such, the efficacy and safety in
this group is not known. Additionally, frailty and multi-
morbidities may not have been represented in these trials.
Although many physicians consider the ease of using direct
oral anticoagulants an advantage, a reversal agent is only

currently available for dabigatran. However, antidotes for
factor Xa inhibitors, e.g. andexanet, have shown efficacy
in clinical trials.

Conclusions

Venous thromboembolism in older patients has a high
prevalence and disease burden. Several factors can
contribute to venous thromboembolism, so a high index
of suspicion should remain when considering the diagnosis.
However, this can be challenging as a result of multiple
morbidities and overlapping symptoms which may delay
the diagnosis. Careful management planning is required
in this age group because of the polypharmacy, drug
interactions and increased risk of bleeding. BJHM
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