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Abstract: The ageing population has resulted in a change in the demographics of trauma, and
older adult trauma now accounts for a growing number of trauma admissions. The management
of older adult trauma can be particularly challenging, and exhibits differences to that of the
younger age groups affected by trauma. Frailty syndromes are closely related with falls, which
are the leading cause of major trauma in older adults. Comorbid disease and antithrombotic
use are more common in the older population. Physiological changes that occur with ageing
can alter the expected clinical presentation of older persons after injury and their susceptibil-
ity to injury. Following major trauma, definitive control of hemorrhage remains essential for
improving outcomes. In the initial assessment of an injured patient, it is important to consider
whether the patient is taking anticoagulants or antiplatelets and if measures to promote hemo-
stasis such as reversal are indicated. After hemostasis is achieved and bleeding has stopped,
longer-term decisions to recommence antithrombotic agents can be challenging, especially in
older people. In this review, we discuss one aspect of management for the older trauma patients
in greater detail, that is, acute and longer-term management of antithrombotic therapy. As we
consider the health needs of an ageing population, rise in elderly trauma and increasing use of
antithrombotic therapy, the need for research in this area becomes more pressing to establish
best practice and evidence-based care.
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Case history
An 83-year-old lady presents with headache and acute confusion following a fall. Her
Glasgow Coma Scale (GCS) is 14/15. She takes warfarin for atrial fibrillation (AF)
and has no other past medical history.
What are the differential diagnoses? When might reversal of warfarin be considered?
If she has an intracranial hemorrhage, what would be the acute management?
In the longer term, which factors need consideration when deciding on future
anticoagulation?

Introduction

The ageing population has resulted in a change in the demographics of trauma. This
includes an increase in clinically vulnerable older people with comorbid disease,
functional dependence, disability and frailty syndromes.! Many of these patients are
undergoing anticoagulation or antiplatelet therapy and are also at high risk of falls
and sustaining injury with potentially serious hemorrhagic complications. Diminished
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physiological reserve and increased comorbidities may mean
older people are more susceptible to injury and bleeding.
Timely reversal of anticoagulation in the acute setting can
help restore hemostatic function and potentially reduce
bleeding, prior to definitive surgery or other interventions.
However, once hemostasis is achieved, decisions to recom-
mence antithrombotic agents in the longer term, weighing
up bleeding and thrombotic risk, can be challenging. The
aims of this article are to review the evidence and strategies
of managing oral anticoagulation and antiplatelet therapy in
the older patients in the acute setting and longer term after
major trauma.

Trauma in the older population: the

changing landscape of trauma

For the purposes of this review, we refer to older as those
aged over 65, as many of the published studies on elderly
trauma use this age threshold. Major trauma is defined as
an injury or combination of injuries that are life-threatening
and may result in long-term disability.? Trauma in the older
population now accounts for a growing number of major
trauma admissions to hospital.’ As life expectancy increases
and the population ages, these numbers are set to rise.*” In
countries such as the UK, it is not uncommon to see patients
in their 80s and 90s taking anticoagulants or antiplatelets
admitted with trauma.

Despite similar injury severity, older people have poorer
outcomes than younger people.® The reasons for this are
unclear. Physiological changes in the cardiovascular and
respiratory systems that occur with ageing mean older
people are less likely to be able to tolerate and compensate
for acute blood loss. Vital signs are less reliable, as “normal
blood pressure and heart rate” are not necessarily reassuring.
An observational study showed occult hypoperfusion was
present in around 20% of older trauma patients.’ This may
lead to potential under-triage and delay in recognition of
injury severity. In addition, the GCS may not be as reliable
a marker of brain injury in older people as in the young.'®!!
Furthermore, the incidence of cardiovascular and thrombotic
disease rises in the older population, and older people are
more likely to take anticoagulants or antiplatelets for primary

or secondary prophylaxis.'>*

Antithrombotic use in the older
population

The prevalence of AF increases with age: 3.8% among those
aged over 60 years rising to 9.0% among those aged over 80
years.'> Treatment with an oral anticoagulant, traditionally

warfarin, has been shown to be highly effective, reducing
the relative risk of stroke in patients with AF by around two-
thirds.'®!” More recently, trials comparing warfarin and direct
oral anticoagulants (DOACs) for non-valvular AF have shown
similar stroke prevention efficacy but a lower incidence of
intracranial bleeding with the DOACs.'®" Current guidelines
recommend anticoagulation for stroke prevention for patients
over the age of 75 with AF or over 65 with additional risk
factors.?

Studies show 40-66% of adults aged 75 years or older
in the USA and Europe take 1 or more antiplatelet agents
with about half of these indicated for lifelong secondary
prevention.?"?? The use and choice of DOACs has also
increased,” and it is expected that this increased usage will
also be reflected in the older trauma population. Although
these agents have proven overall benefit for patients at risk
of thromboembolic events, they have not been well studied
in frail patients; not uncommonly, the studies of DOACs and
warfarin did not include the oldest-old and/or excluded those
at risk of falling.!®1°2* Therefore, some physicians may be
reluctant to prescribe anticoagulants, especially for the very
old or frailest patients, as they are perceived to be at higher
risk for the consequences of falls such as traumatic brain
injury (TBI). Although these consequences are rare, they can
have devastating effects and are therefore likely to influence
clinical decision making.

Frailty and falls

Frailty is an important factor in trauma. It is defined as a
syndrome of decreased physiological reserve and resistance
to stressors, which results in increased vulnerability to
poor health outcomes and mortality.”® Two main models of
frailty have emerged: the phenotype model?® and the clinical
deficit model.?”” The phenotype model describes a group of
patient characteristics centered on sarcopenia (unintentional
weight loss, reduced muscle strength, reduced gait speed,
self-reported exhaustion and low energy expenditure).? The
clinical deficit model is based on a score of long-term condi-
tions or impairments, where the higher the score the greater
the risk of an adverse outcome. An assessment of frailty is a
key part of a comprehensive assessment of an older person.
After injury, a frailty assessment can aid clinical decision-
making for thromboprophylaxis by helping to understand
vulnerability and risk of poor outcomes.

The risk of falls is increased in older people with frailty,
and they have worse outcomes after trauma.?>? Falls are the
primary cause of trauma in older age, with at least one-third
of people over the age of 65 having at least 1 fall a year.
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The highest rates of falls are seen among the frail and those
in nursing homes. The reasons for falls are often multifac-
torial, and risk factors include polypharmacy, sarcopenia,
poor balance, visual impairment, arthritis, depression and
dementia. Falls in older people are more likely to result in
injuries, particularly TBI and lower limb injuries, compared to
their younger counterparts due to a combination of increased
rates of osteoporosis, decreased reaction times and reduced
homeostatic reserve.>!

Injuries in older adults after low-level falls can be severe,
equivalent to the injury severity score of some younger
adults who have suffered road traffic accidents. In a recent
study, two-thirds of TBI-related hospital admissions were for
ground-level falls, with the highest incidence of 74% in the
over-85 group.’? Other studies show anticoagulant therapy
is associated with poorer outcomes after TBI, including
increased intracranial bleeding, longer hospital stay and
greater in-hospital mortality.>

Besides increasing the risk of falls, frailty has been
associated with increased risk of thrombosis and bleed-
ing. In the Cardiovascular Health Study, frailty was found
to be associated with increased risk of idiopathic venous
thromboembolism.3*35 A study from Australia investigated
the impact of frailty on clinical outcomes in 220 older
people with AF acutely admitted to hospital. After 6-month
follow-up, participants with frailty had a small nonsignifi-
cant increase in the rate of major or severe hemorrhage, but
significantly higher rates of stroke and death compared with
those without frailty.’ In an observational study of 235 frail
older patients taking warfarin for AF, the annual rate of
major hemorrhage was high at around 10% but, excluding
fatalities, no long-term sequelae were observed (the annual
stroke rate on warfarin was low at 2.9%).% Together, these
studies show that although bleeding risk is increased, the risk
of thrombosis in frail older patients may be even greater in
some circumstances.

Where possible if the thrombotic risk is greater than
the bleeding risk, oral anticoagulation (not aspirin) is still
the best therapy for stroke prevention.?’” There is a need for
further work to explore the balance of prothrombotic and
antithrombotic factors in frail and non-frail older people, and
to investigate if a laboratory measure of thrombotic potential
can help identify those at highest risk of thrombosis.*

Major bleeding and coagulopathy

in trauma
After major trauma, uncontrolled bleeding is one of the lead-
ing causes of early mortality.>> Hemorrhage also increases

the risk of multi-organ failure.*’ Bleeding is a potentially
preventable cause of death, and better ways to diagnose
and manage acute bleeding and coagulopathy are the focus
of much research. These have been translated into clinical
practice where timely identification of the sources of bleed-
ing, prompt measures to minimize blood loss, restoration
of tissue perfusion and use of clotting factors appear key to
hemostatic control.*’

Following severe injury, patients may have impaired
coagulation (trauma-induced coagulopathy) caused by the
injury itself. In younger patients, this coagulopathy is seen in
up to a quarter of cases and is associated with increased risk
of bleeding and death.*' It is a complex process character-
ized by endothelial dysfunction, low fibrinogen, fibrinolysis
(increased clot breakdown) and platelet dysfunction.*?

Impaired hemostasis may also be due to pre-injury anti-
thrombotic use leading to a “pharmacological coagulopathy”.
As a potentially reversible risk factor, identifying patients
taking anticoagulants and timely reversal can minimize
bleeding and associated complications, particularly in the
elderly who are more likely to be taking these medications.

Trauma and antithrombotics
Does the type of anticoagulation
or antiplatelet agent affect bleeding

outcomes!?

With DOAC:s being more widely prescribed as an alternative
to warfarin, the question arises whether there are differences
in trauma outcomes in patients taking a DOAC or warfarin.
An observational study on a cohort of 114 patients with
severe blunt trauma (severe TBI excluded) showed DOAC
use was associated with significantly lower mortality (DOAC
group 8.3% vs. warfarin group 29.5%, p < 0.015). The ratio
of units transfused per patient was also lower in the DOAC
group (2.8 £ 1.8 units/patient in the DOAC group vs. 6.7
6.4 units per patient in the warfarin group; p = 0.001).** The
same group compared outcomes in 161 patients taking either
a DOAC or warfarin prior to traumatic intracranial hemor-
rhage. In this single-center retrospective study, the authors
reported improved mortality and reduced rates of operative
intervention associated with DOAC use in patients with blunt
intracranial hemorrhage when compared to a similar group
taking warfarin.*

In a retrospective study of less severely injured patients,
there was no difference in mortality and rate of blood transfu-
sions between the warfarin and DOAC group.*® Although the
studies described are relatively small and non-randomized,
and took place before the antidote for dabigatran was
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licensed, they do allay some of the initial fears associated
with the DOACs about the lack of a specific reversal agent.
A clearer picture regarding the safety of DOACs is expected
as data in trauma registries mature.

A single-center observational study from Canada of
1121 older trauma patients with low injury severity (aged
65 and above) aimed to determine the effect of anticoagula-
tion (including antiplatelets) on outcomes after falls.’® Of
the 30.0% of patients taking some form of anticoagulation
as a home medication, patients on clopidogrel had the high-
est mortality compared with those on aspirin or warfarin.
It is hypothesized that inferior survival in patients taking
clopidogrel may be due to the lack of effective reversal
agents.

The wider literature shows very little high-quality evi-
dence to support platelet transfusion for bleeding in patients
taking antiplatelet therapy. Although not in the context of
traumatic bleeding, the PATCH (platelet transfusion versus
standard care after acute stroke due to spontaneous cerebral
hemorrhage associated with antiplatelet therapy) randomized
controlled trial (RCT) was designed to answer the question
whether platelet transfusions were better than standard care
(ie, no platelet transfusion) in spontaneous intracranial hem-
orrhage.* Two hundred patients were randomized, and the
results showed the odds of death or dependence at 3 months
were higher in the platelet transfusion group than in the
standard care group (adjusted common odds ratio 2.05, 95%
CI 1.18-3.56; p = 0.0114). Twenty-three (24%) participants
assigned to platelet transfusion and 16 (17%) assigned to
standard care died during hospital stay. Although these
findings are from a single study, they do remind clinicians
about the risks of harm with the use of (biological) agents
that promote bleeding control.

Traumatic hemorrhage: acute
management of anticoagulant and
antiplatelet therapy

Trauma team and general hemostatic
measures

The successful management of traumatic bleeding depends
on the expertise of a multidisciplinary trauma team,
although it is less clear whether separate pathways should
apply for older patients. In recognition of the differences
in trauma and care of the older persons, there are some
proponents of trauma center providing dedicated set-up to
care for older people. Such trauma pathways for the older
persons with trauma*’ could particularly draw attention to

management of delirium and reversal of anticoagulation
effects.

Management of a bleeding patient should include general
supportive measures such as applying pressure, tourniquet
and elevation. There is no reason to omit the antifibrinolytic
drug tranexamic acid within 3 hours of injury,*# although
it could be questioned whether sufficient safety data exist
for those patients at extremes of old age. A history of anti-
coagulation or antiplatelet therapy may not be readily avail-
able (eg, due to delirium or head injury), but past records
and collateral history may be helpful, so prompt reversal
therapy can be administered to prevent worsening of bleed-
ing. Damage control resuscitation describes the principles of
acute hemorrhage care with hemostatic resuscitation (blood
product to aid perfusion and hemostasis) and definitive con-
trol of bleeding through radiological or surgical intervention.
Maintaining perfusion and supporting blood pressure will
also aid renal perfusion and function, particularly important
for DOAC excretion.

For minor bleeding or where there is no bleeding and no
emergent need for anticoagulant reversal, options include
discontinuing anticoagulation and delaying any surgery/
procedures until the anticoagulant effect has subsided. In the
frail, elderly patients, with comorbidities, it is also important
to consider if renal impairment is present, as it will prolong
the half-lives of the DOAC:s.

Managing warfarin-related major bleeding
Early assessment and identification of anticoagulation is
an important determinant of outcomes in trauma patients.
Guidelines on the reversal of anticoagulation have been
written for the general adult population, although there
are no specific guidelines for older people. For emergency
reversal of vitamin K antagonists, intravenous vitamin K and
4-factor prothrombin complex concentrate (PCC) are recom-
mended.!> PCC is superior to fresh frozen plasma (FFP),
and FFP is not recommended for warfarin reversal if PCC
is available.!>! Timely and effective reversal is paramount,
and proper doses of vitamin K and PCC should be given to
reverse warfarin (Table 1). After the acute event, bridging of
anticoagulation can be covered with low-molecular weight
heparin if needed.

Managing DOAC-related bleeding

In the acute setting, in the presence of major or life-threaten-
ing bleeding, DOAC reversal should be considered. Dabiga-
tran is primarily renally excreted, and there is now an effective
antidote idarucizumab, a humanized antibody fragment that
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Table | Commonly prescribed anticoagulation and antiplatelet therapy, their mechanisms of action and strategies for emergency

control of bleeding/reversal

Drug Mechanism of action Half-life Emergency reversal
Warfarin Vitamin K antagonist 20-60 hours Vitamin K 5 g IV

PCC, dose approximately 25-50 units/kg
Direct oral Mechanism of action Half-life Emergency reversal

anticoagulants

Dabigatran Thrombin inhibitor I 1-13 hours (dependent on renal function) Idarucizumab antidote — 5 g IV
Rivaroxaban Factor Xa inhibitor ~9 hours (dependent on renal function) No specific antidote licensed yet, but
andexanet alfa is in late clinical trials

Apixaban Factor Xa inhibitor Current options include PCC and

Edoxaban Factor Xa inhibitor activated PCC

Antiplatelet Mechanism of action Time to normal platelet function after = Therapeutic options for emergency
drug cessation control of bleeding

Aspirin Irreversibly inhibits COX| 5-7 days Platelet transfusion (low-level evidence)

Clopidogrel Irreversibly inhibits P2Y 12 receptors ~ 5-7 days Desmopressin (caution with

Prasugrel Irreversibly inhibits P2Y 12 receptors ~ 5-7 days contraindications and limited evidence

Ticagrelor Reversibly inhibits P2Y |2 receptors 3-5 days in trauma)

Dipyridamole Phosphodiesterase inhibitor 24 hours

Notes: Data from Kehoe et al,'" Keeling et al,'? and Hunt et al."?
Abbreviations: |V, intravenous; PCC, prothrombin complex concentrate.

binds specifically to dabigatran. This means there should be
less need for hemodialysis as a management strategy.

In situations of ongoing life-threatening bleeding in the
presence of a factor Xa, where there are no specific antidotes,
a non-specific procoagulant such as PCC or activated PCC
has been used. Activated PCC may carry a greater risk of
thrombosis, but may be considered if inactive 4-factor PCC is
not available. Recombinant factor VIIa should not be a first-
choice option due to lack of efficacy data and the potential
for thrombotic complications, which may be greater in the
older trauma patients.>

The risk/benefit profile of a procoagulant agent should
be assessed for each case. Antidote development for the fac-
tor Xa inhibitors is in progress. Andexanet is a recombinant
human factor Xa decoy protein which neutralizes the effect
of factor Xa inhibitors and has demonstrated hemostatic
efficacy in the clinical trial setting, but is not yet approved
for general use.’* A second antidote ciraparantag works
by binding to a range of anticoagulants by charge—charge
interaction and removing them from their target, and is in
late-phase development.*

The British Society of Hematology on Perioperative
Management of Anticoagulation and Antiplatelet Therapy
recommends, when possible, for patient taking DOACs with-
out emergent reversal, surgery should be delayed to allow the
plasma level of the drug to fall.>* The concentration of drug
can be estimated from the dose of the drug, time of the last
dose and the patient’s renal function. Other factors, such as

patient sex, weight and the use of interacting drugs, will also
have less significant effects.™

Managing antiplatelet-related major
bleeding

Antiplatelet drugs have short plasma half-lives but may have
a prolonged biological effect due to irreversible platelet
inhibition. The average lifespan of a platelet is approxi-
mately 7 days, and only when new platelets are made will
the effect of the drug wear off.> As there are no specific
reversal agents for antiplatelets, the treatment of bleeding
requires general measures for controlling hemostasis, ces-
sation of antiplatelet treatment and reversal of co-prescribed
anticoagulant.®

For emergency reversal of aspirin, an infusion of 2-3 adult
doses of donor platelets is usually effective. In vitro studies
and a case report suggest that platelet dysfunction caused
by aspirin is much easier to correct with platelet transfusion
compared with clopidogrel. The efficacy of platelet trans-
fusion may be reduced in patients taking clopidogrel, and a
higher dose of platelets may be needed.

There has been interest in other agents to support coagu-
lation. Desmopressin, a synthetic vasopressor, reduced the
bleeding time in healthy volunteers after exposure to clopi-
dogrel, but safety concerns in patients with cardiovascular
disease may restrict use, particularly in the older population
where cardiovascular disease is more prevalent.” In the
trauma setting, the European Trauma Guidelines suggest the

Journal of Blood Medicine 2017:8

submit your manuscript

169

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Wong et al Dove

use of desmopressin (0.3 p/kg) for patients with bleeding with ~ counteract the effect of antiplatelet agents after risk/benefit
Von Willebrand disease or those taking antiplatelet therapy.®®  assessment.>> An approach to the acute management of

In addition to stopping the source of bleeding and general ~ bleeding in the older persons with trauma is given in
hemostatic measures, tranexamic acid is also suggested to  Figure 1.

Assessment of injury/bleeding risk/emergent surgery

Assessment and recognition of injury/active bleeding
¢ Caution with masking of severity of head injury in older people — may have preserved GCS
* Need for urgent imaging especially head injury6:4°

¢ Physiological parameters and vital signs — is the patient on antihypertensives/rate control that
may interfere?

¢ Major bleeding flags — critical site, eg, intracranial, compartment, hemodynamic instability,
antithrombotic use

Supportive measures and general hemostatic measures

¢ If major bleeding, manage major hemorrhage with local protocol for balanced transfusion with
red cells, FFP, cryoprecipitate (specific fibrinogen replacement), platelets and FFP, aiming to
maintain clotting potential4é

e |dentify and control source of bleeding (imaging and intervention)

* Tranexamic acid 1 g IV within 1 hour of injury, followed by a second infusion over 8 hours®85

Management of anticoagulation/antiplatelet agents in acute trauma
Discontinue anticoagulant/antiplatelet
Assessment
Reversal

Assessment of effect of antithrombotic Reversal

. . o ¢ Consider indications for reversal, eg, major bleeding
o Type of antithrombotic, last dose — timing and - o ;
¢ |f reversal indicated use specific agents where possible

dose taken
¢ For immediate reversal of warfar in — vitamin K
o Assessment of coagulation, hematology, renal 5-10 mg IV and PCC
function. Point of care INR if available * For immediate reversal of dabigatran — idarucizumab
5mg IV
o Laboratory tests, eg, INR, APTT, PT, fibrinogen .

Rivaroxaban, apixaban, edoxaban antidote in
development (andexanet alfa). Options currently include
PCC and activated PCC. Caution with activated PCC
use as increased risk of thrombosis

¢ For antiplatelets, no specific antidote. Options include
platelet transfusion, desmopressin?4.39

(specific assays of DOAC may not be available)

Figure | Acute management of the older trauma patients with bleeding.

Notes: *CRASH-2 trial showed TXA is most effective within | hour of injury and harmful after 3 hours.

Abbreviations: GCS, Glasgow Coma Scale; FFP, fresh frozen plasma; INR, international normalized ratio; APTT, activated partial thromboplastin time; PT, prothrombin
time; DOAC, direct oral anticoagulant; |V, intravenous; PCC, prothrombin complex concentrate; TXA, tranexamic acid.
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Antithrombotics: decision making

after trauma

Once hemostasis has been achieved, longer-term decisions
regarding recommencing antithrombotics can be complex.
Weighing up the balance between prothrombotic risk and falls
or bleeding risk can often be challenging and compounded by
a paucity of evidence to guide decisions regarding reinstitu-
tion of antithrombotics. Many of the initial DOAC trials did
not include frail older patients with multiple comorbidities.
However, the sharing of data from ongoing registries is vital
in understanding real-world data on bleeding incidence and
outcomes in patients on DOACs. Recommencing antico-
agulation risks early rebleeding and recurrence in the face
of future trauma. Conversely, failure to re-anticoagulate can
leave the patient at risk of thrombosis.* It is important to
consider the cause of the trauma and if it is likely to reoccur
along with the initial reason for anticoagulation and if this is
still strongly indicated. High-risk indications for anticoagu-
lation such as mechanical heart valve and antiphospholipid
disease with recurrent thromboembolic events require the
resumption of some sort of anticoagulation. It is important
to take an individualized approach, and a form of bridg-
ing therapy such as intravenous heparin or low-molecular
weight heparin may be considered as an interim measure.
In AF, well-established risk prediction tools including the
CHA DS, VASc and the HASBLED scores can aid weighing
up the risk/benefit ratio of anticoagulation. It is also important
to consider that trauma itself, surgery and immobility also
heighten the hypercoagulable state.

Risk of bleeding

* Source of bleeding — has it
been identified and
controlled

¢ Severity of bleeding

* Severity of disability after
traumatic event

* Risk of rebleeding on
antithrombotic including
renal impairment, risk of
falls, previous bleeds,
comorbidities, frailty

disease

* Precipitant of trauma, eg,
risk of recurrence of falls
vs. road traffic accident

* HASBLED score

Risk of thrombosis

* |Indication for
antithrombotic agent, if
temporary how close to the
end of the treatment course

* Risk of thrombosis without
antithrombotic —
CHA,DS,VASc score,
cardiac stent, valvular

Although serious consequences, for example, subdural
hematoma (SDH) and intracranial hemorrhage, are rare,
they can have devastating effects and are therefore likely
to influence decision making regarding anticoagulation for
stroke prevention in patients with AF. It has been estimated
that approximately 33% of patients over 65 years fall per
year and the rate of SDH among this group is 0.0004 for
every patient year.”” A study by Man-Son-Hing et al used a
Markov decision analytical model to determine the optimal
anticoagulation strategy for patients with AF over 65 years
who had a risk of falling.’” Here, they compared patients on
warfarin, aspirin and no therapy. They demonstrated that
among patients with an average risk of AF and falls, warfarin
therapy was associated with quality life-adjusted years of
12.90, aspirin therapy 11.17 and no therapy 10.15. They also
calculated that the risk of an SDH must be 535 times greater
for the risks of warfarin therapy to outweigh the benefits. In
their model, given that the average person over 65 years has
around 1.8 falls a year, they have estimated that a person tak-
ing warfarin needs to fall 295 times a year before warfarin is
not regarded as the optimal therapy.

Decisions regarding resumption of anticoagulation are
complex and should be taken on a case-by-case basis and
involve a holistic approach (Figure 2). A multidisciplinary
approach is often helpful, including involvement from the
patient, family/carers, therapists, general practitioner and
specialists. If a fall were the cause of the injury, review by a
falls specialist is recommended; evidence-based interventions
do reduce the risk of future falls.

Other factors

* Patient, family wish

* Other members of
multidisciplinary team, eg,
GP, trauma surgeon,
neurosurgeon, geriatrician

¢ Choice of antithrombotic
agent, eg, time in
therapeutic range for
warfarin, renal function

¢ Falls prevention strategies

Figure 2 Decisions regarding anticoagulation/antiplatelet resumption: factors to consider.

Abbreviation: GP, general practitioner.
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Resuming anticoagulation after TBI

The optimal timing for resumption of anticoagulation after
TBI is uncertain. Retrospective studies have investigated
outcomes after anticoagulation resumption following
intracranial hemorrhage. Albrecht et al estimated the risk
of thrombotic and hemorrhagic events as a function of the
timing of anticoagulant therapy resumption following TBI
in a retrospective study of 10,782 patients.*® Following hos-
pital discharge, 55% had taken warfarin during at least 1 or
more 30-day periods prior to TBI. Warfarin use in the prior
period was associated with decreased risk of thrombotic
events (relative risk [RR], 0.77 [95% CI, 0.67-0.88]) and
increased risk of hemorrhagic events (RR, 1.51 [95% CI,
1.29-1.78]). However, there was an overall net benefit in
recommencing warfarin; warfarin use was associated with
decreased risk of hemorrhagic or ischemic stroke (RR, 0.83
[95% CI, 0.72-0.96]).®

In the setting of spontaneous intracranial hemorrhage,
data from a retrospective study also support resumption of
anticoagulation.” Oral anticoagulation (including antiplatelet
therapy) was restarted in 172 of 719 (23.9%) patients follow-
ing spontaneous bleeding. Median time to anticoagulation
resumption was 31 days. Anticoagulation therapy resumption
was associated with fewer ischemic events (anticoagulation
9/172 [5.2%]; no anticoagulation 82/547 [15.0%]; p < 0.001),
without significant increase in hemorrhagic complications.

More recently, a retrospective study of 72 patients showed
that no TBI cases developed serious neurologic deterioration
related to the administration of anticoagulation within 60
days after injury.®® However, in the subset of patients with
repeat CT, older age (age 65 and above) was a risk factor for
worsening hemorrhage on repeat scan.*

Despite these data, deciding whether or not to recom-
mence antithrombotics can be difficult, and there is no ran-
domized evidence to guide decision making. For spontaneous
intracranial hemorrhage, based on data from observational
studies, the European Stroke Initiative suggest first recheck-
ing the indication for anticoagulation.’! They suggest oral
antithrombotic therapy may be continued after 10—14 days,
depending on the perceived risk of thromboembolic occlu-
sion and intracranial bleed recurrence.®' In practice, deciding
when to restart anticoagulation can be difficult, and hence,
expertise from the multidisciplinary team should be sought.
A detailed review of TBI coagulopathy and hemorrhage
diagnosis and management dilemmas has recently been
published by Maegele et al.®?

We await results of the RESTART RCT, which is test-
ing whether a policy of starting antiplatelet drugs after

spontaneous intracranial bleeding results in a beneficial net
reduction of serious vascular event years compared with a
policy of avoiding antiplatelet drugs (currently recruiting
patients, ISRCTN71907627).

Falls prevention strategies

Decisions regarding anticoagulants should involve a holistic
approach that includes strategies to prevent injury. The major-
ity of falls in the elderly are caused by interplay of many
different factors, and assessment of these patients should
be holistic with the aim of identifying and modifying the
contributory factors. A systematic review and meta-analysis
demonstrated that a multifactorial falls risk assessment and
intervention program significantly reduced the risk of falling
(adjusted risk ratio, 0.82 [95% CI, 0.72—0.94], number needed
to treat 11) and monthly falls rate (adjusted risk ratio, 0.63
[95% CI, 0.49-0.83]).%* The most frequent factors assessed
were vision, home environmental hazards, orthostatic blood
pressure and medication.

Case review

In the case study set out at the beginning of this article, the
patient’s mechanism of injury and symptoms are concerning
for potential TBI and risk of hemorrhage as she is taking
warfarin. (It is important to also consider other causes of
confusion, for example, infection.) Emergency reversal of
warfarin with PCC and vitamin K is indicated in critical site
or major bleeding. We would measure the prothrombin time/
international normalized ratio as soon as possible and arrange
an urgent head CT scan. As there is a strong suspicion of
intracerebral bleed, we would reverse the warfarin before the
results of any investigations, in keeping with current guide-
lines.' In the longer term, our patient would be reviewed by
the falls team, and our discussions with the patient regarding
anticoagulation and decision making would be based on the
factors described in Figure 2.

Conclusion

There is increasing recognition of the complexities of man-
agement of an older, frail person with trauma. Comorbidi-
ties and physiological changes that occur with ageing can
contribute to the challenges associated with recognition and
management of bleeding in older patients. Although substan-
tial improvements have been made across trauma care over
the past decades, a change in trauma demographics shows the
particular needs of older people have yet to be met. Further
study is needed to guide decision making regarding initiation
or reintroduction of antithrombotics, particularly how we can
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identify the older person whose risk of falling with subse-

quent major bleeding, traumatic complications and death is

greater than the annual risk of death or disability due to stroke

off antithrombotics.* There is also a need to better understand

the mechanisms of pharmacological and trauma-induced

coagulopathy in the elderly, so we can improve treatment

and outcomes particularly in the management of antiplatelet-

related bleeding. Specific patient pathways for older patients

with trauma, incorporating integrated trauma and geriatric

care, should be considered in larger trauma centers.
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