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There is limited guidance available to clinicians regarding the management of antithrombotic therapy during epistaxis, whilst the-

re has been an increase in the use of anticoagulation and antiplatelet therapy. In addition, the introduction of direct oral anticoa-

gulants (DOACs), such as dabigatran and rivaroxaban, over the last decade has significantly increased the complexity of managing

the anticoagulated epistaxis patient. We undertook a systemic literature review investigating potential management strategies

for each class of anti-thrombotic therapy during epistaxis. A PubMED and Cochrane Library search was performed on 10/03/16

using, but not limited to, the search terms ‘epistaxis; ‘nosebleed; 'nose bleeding; ‘nasal haemorrhage; ‘nasal bleeding’ AND each of

the following search terms:‘antithrombotic; ‘anticoagulant; ‘antiplatelet; ‘aspirin; ‘clopidogrel; ‘warfarin; ‘dabigatran; ‘rivaroxaban;

‘apixaban’and ‘tranexamic acid" This yielded 3815 results, of which 29 were considered relevant. Other sources such as national

and international guidelines related to the management of anti- thrombotics were also utilised. We present the findings related

to the management of each class of anti-thrombotic therapy during epistaxis. Overall we found a lack of evidence regarding this

topic and further high quality research is needed. This is an area growing in complexity and the support of colleagues in Haema-

tology and Cardiology is increasingly important.
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Introduction

Epistaxis is a common disorder accounting for 33% of all Oto-
laryngology emergency admissions . In the United Kingdom
20,000 emergency admissions were due to epistaxis in 2014-
2015, resulting in 39,000 hospital bed days [(http://www.hscic.
gov.uk/ accessed 21/01/16)]. The majority of admissions are in
older adults, with a median age at admission of 70 years .

Anti-thrombotic therapy is used in up to 60% of admissions

for epistaxis; it is associated with longer hospitals stays and
higher rates of readmission 9. In addition, the introduction

of direct oral anticoagulants (DOACs), such as dabigatran and
rivaroxaban, over the last decade, has significantly increased the
complexity of managing the anticoagulated epistaxis patient.

Anti-thrombotic use is increasing, particularly in the older age
groups 7%, There is a scarcity of guidance available for the
management of antithrombotic therapy during epistaxis, es-
pecially related to newer anticoagulants ?'*'", We performed a

systematic literature review of the current evidence, with a focus
on potential management strategies for each class of antithrom-
botic therapy.

Materials and methods

A comprehensive literature search was performed using Pub-
MED and the Cochrane Library on the 10th March 2016. A key-
word search was undertaken using the search terms ‘epistaxis,
‘nosebleed; ‘nose bleeding; ‘nasal haemorrhage; ‘nasal bleeding’
AND each of the following search terms:‘antithrombotic; ‘anti-
coagulant; ‘antiplatelet; ‘aspirin; ‘Ecotrin; ‘acetylsalicyclic acid,
‘clopidogrel; ‘Plavix; ‘warfarin, ‘Coumadin; ‘coumarin; ‘vitamin K
antagonists;, ‘dabigatran; ‘Pradaxa, ‘rivaroxaban; ‘Xarelto; ‘apixa-
ban; ‘Eliquis’and ‘tranexamic acid’ Search results were limited to
English language articles, those published in a peer-reviewed
journal since 1985 and those related to the care of individuals
greater than 16 years of age. Single case reports and personal
opinion were excluded. Studies were chosen that were relevant
to the question:'What evidence-based management strategies



exist for antithrombotic agents during an episode of epistaxis?'

Results

The search yielded 3815 results, of which 29 were considered
relevant (Figure 1). There were 5 randomised controlled trials
(RCTs), 9 prospective observational studies, 7 retrospective
studies, 8 literature reviews and 2 systemic reviews. All are
discussed below. There was very little evidence relating to an-
ticoagulant management in epistaxis and no study specifically
addressing the management of the newer oral anticoagulants.
Given this lack of directly related evidence, the below guidance
is also informed by international guidelines on anticoagulants
and bleeding and studies from other bleeding conditions.

Initial assessment

Risk assessment of individuals

There is no universally accepted grading system for the severity
of epistaxis. For the purposes of this review the authors have
used the following grouping of epistaxis severity, based on the
general groupings in the reviewed literature (Table 1).

During the initial assessment of an epistaxis patient it is vital to
determine the reason an individual is taking anti-thrombotic
therapy and to perform a risk assessment prior to modification
of a patient’s anti-thrombotic regime. Currently, there is insuf-
ficient evidence to guide this risk assessment during an episode
of epistaxis.

Those at highest risk of complications due to stopping or redu-
cing anti-thrombotic agents include: recent cardiac stent inser-

tion, new venous thromboembolism and metallic heart valves.

The British Committee for Standards in Haematology guidelines

PubMed keyword
search 3293

MeSH search

89

Anticoagulants for epistaxis

Table 1. Proposed groupings of bleed severity.

Severity  Definition

Mild Does not require admission and could be resolved by
simple measures, including cautery.

Moderate Requires admission due to bleeding severity or lack of
control with simple measures. No associated evidence of
shock orimmediate threat to life.

Severe Evidence of shock or imminent life-threatening bleeding.

advise the rate of stroke is 1.5 per every 1000 individuals with
atrial fibrillation or a metallic heart valve, who stop anticoagu-
lation for a period of 5 days. In those with a previous history of
stroke the risk is 3 fold higher, in regards to venous thromboem-
bolism the risk is highest during the first 3 months. All of these
risks are increased further by surgery 2. In the case of non-val-
vular atrial fibrillation, the calculation of a CHA2DS2-VASc score
(congestive heart failure, hypertension, age >75 years, diabetes
mellitus, prior stroke, vascular disease, age 65-74, and female
sex) may be helpful 3. The American College of Chest Physicians
(ACCP) suggest a score of > 2 may be used to identify those at hi-
gher risk of thrombosis prior to a peri- operative interruption of
anticoagulation ™. Currently, there is no score validated for use
during an episode of epistaxis. A meta-analysis showed that 10%
of all acute coronary syndromes are preceded by aspirin with-
drawal, however a large proportion of the individuals stopped
aspirin prior to surgery that may in itself increase the thrombotic
risk @%. Clinicians have to balance an individual's risk of bleeding
with their risk of recurrent thrombosis.

Basic coagulation screen
The utility of basic coagulation screening has been debated

Cochrane Library
433

Inclusion criteria
Relevant to the question:
Whatevidence-based management strategies

exist forantithrombotic agents during
epistaxis?

Published in English
Published since 1985
A peer-reviewed publication

Nota single case report or personal opinion

Involved individuals aged >16 years

Figure 1. Summary of articles searched and inclusion criteria.

Number of records identified: 3815
Records remaining: 832

Abstracts screened: 59

Included: 29

293

Removed duplicates: 2983

Removed those not related to topic: 773

Removed those not meeting inclusion
criteria: 30
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Table 2. Potential effects on coagulation test, please note results will

vary between individual laboratories.

Agent Potential effect on coagulation tests

Warfarin Prolonged PT and INR
Dabigatran Prolonged APTT and TT

Rivaroxaban Prolonged PT

Apixaban No effect
Aspirin No effect
Clopidogrel No effect

PT - prothrombin, APTT - activated partial thromboplastin time, INR -

international normalized ratio, TT - thrombin time.

in the literature. Three papers discuss the use of coagulation
screens; two retrospective studies '*'” and one prospective .
All conclude that they should not be used routinely, but in indi-
viduals taking a vitamin K antagonist or with recurrent bleeding.
Individuals taking newer oral anticoagulants were not dis-
cussed. It would however be advisable to perform coagulation
tests in: anyone taking a vitamin K antagonist to look for supra-
therapeutic levels; cases with moderate to severe bleeding who
may require reversal of anti-thrombotics; and individuals with

a history of recurrent epistaxis who may have an underlying
haemostatic problem.

Interpretation of the coagulation screen depends heavily upon
the anti-thrombotic therapy used (Table 2). DOACs such as
apixaban can have very little, if any, effect on the usual coagu-
lation screen (prothrombin time, PT; activated partial throm-
boplastin time, APTT). Results will vary by laboratory and it is
important to know the effect of anti-thrombotic drugs on locally
used assays . Many laboratories can now perform drug levels
for DOACs but interpretation is difficult and haematology advice
should be sought.

Some DOAGs, such as Dabigatran and Rivaroxaban, are mainly
excreted renally. Individuals taking such medication should
have their renal function measured and the timing of their last
dose carefully noted. In acute renal impairment it is very difficult
to assess an individual’s level of anticoagulation, even several
days following the last dose @,

Topical and systemic drug therapies to promote haemosta-
sis

One of the most commonly used agents in bleeding conditions
is tranexamic acid. This works to prevent clot breakdown by
binding to plasminogen and is therefore helpful to control blee-
ding. It can be administered either systemically (oral or intra-

venous) or topically. A recent 5-year review of epistaxis admis-
sions to a district general hospital suggested that up to 54% of
individuals taking antithrombotic medication would have been
suitable for tranexamic acid ?".

There are nine studies relating to tranexamic acid use in epis-
taxis, three literature reviews 2%, one systemic review @, one
retrospective review ?" and four randomised control trials (RCTs)
@629 No study investigated the use of tranexamic acid in those
individuals on antithrombotic medication.

Two RCTs comparing the use of nasal packs soaked in parenteral
tranexamic acid to tetracycline for anterior bleeds, showed im-
proved control of bleeding with tranexamic acid. Both excluded
individuals with an INR >1.5 but no further details regarding
antiplatelet use or anticoagulants other than vitamin K anta-
gonists were given 27, Two other RCTs investigated the use

of tranexamic acid gel and tranexamic acid orally compared to
placebo, neither showed any statistically significant differences
@829 A systemic review by Kamhieh et al. showed no benefit to
oral tranexamic acid and no clear benefit to topical tranexamic
acid ®. This review occurred prior to the second RCT demon-
strating significant benefit with topical tranexamic acid. Topical
tranexamic acid may be helpful in people taking anti-thrombo-
tic therapy but currently, there is no specific study investigating
its use.

There are several other topical and systemic agents that have
been used in epistaxis management to promote haemostasis.
However, only one study specifically addresses these agents in
individuals taking anti-thrombotics. A small, uncontrolled, co-
hort of 35 patients on a mixture of anticoagulants were treated
with a chitosan coated Merocel® pack. This resulted in hae-
mostasis in 91% of cases up to 2 weeks. All patients were packed
for 48 hours and anticoagulants were withdrawn in most. The
authors advocate chitosan's natural cationic polysaccharide
properties in haemostasis, but further research is needed ©°.

Key points:

1. All patients should have the reason for anti-thrombotic
therapy identified and documented.

2. Comprehensive risk assessment must be undertaken
prior to considering the withdrawal of anti-thrombotic
therapy.

3. AnINRshould be measured in those on warfarin and

a coagulation screen in cases of moderate, severe or

recurrent bleeding. Local Haematology advice should

be sought for those taking DOACs.

Systemic tranexamic acid is unproven.

5. There may be a role for topical tranexamic acid but
there is currently little data in this population.

»
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Anti-platelet agents

There are an increasing number of anti-platelet agents, below
we discuss two of the most commonly used, aspirin and clopi-
dogrel.

Mechanism of action: aspirin

Aspirin is an irreversible inhibitor of the cyclooxygenase-1 (COX-
1) pathway, preventing the formation of arachidonic acid and
thereby inhibiting this method of platelet activation. Absorbed
through the gastrointestinal tract, it works in the portal system
before being quickly deactivated in the liver. For this reason, it
does not affect transfused platelets or those newly produced

in the bone marrow. On average the bone marrow will produce
10% of the body’s total platelet count each day. This equates to
50 X 10%/L of a normal 250 X 10%/L platelet count after two days
of stopping aspirin V.

Mechanism of action: clopidogrel

Clopidogrel is a member of the thienopyridine drug class and
irreversibly inhibits the ADP P2Y12 receptor. It is a pro-drug
that is metabolised to an active metabolite. 85% of clopidogrel
is converted to an inactive carboxylic acid metabolite and the
remaining 15% into 2-oxo-clopidogrel. It is the latter derivative
that is further catalysed by the cytochrome P450 (CYP) pathway
into the active metabolite ¢233, Following discontinuation of the
drug, the active metabolite continues to be formed and is able
to affect both transfused and newly formed platelets.

Reversal strategies: withdrawal of anti-platelet therapy
Withdrawal of anti-platelet therapy alone is unlikely to assist
during an admission for epistaxis. A study of platelet function
following 7 days of Clopidogrel in healthy volunteers has shown
that the drugsa effects will continue for approximately 7 days
following withdrawal ®%. A prospective randomised trial of aspi-
rin in 38 healthy individuals showed that all bleeding times nor-
malized 4 days after stopping aspirin, whereas platelet function
testing was normal in all cases at 6 days. There was no difference
between a 75mg versus a 300mg dose 4.

Reversal strategies: use of platelet transfusion

There are no completed trials that have investigated the use of
platelet transfusion in reversing the effects of anti-platelet the-
rapies in the bleeding patient. Pruller et al. did show that some
platelet function was restored if platelets were transfused to
healthy volunteers who had been given aspirin and clopidogrel
for 7 days 9. Li et al. monitored platelet aggregation studies
following the use of aspirin or clopidogrel, their results were
similar to those previously mentioned with platelet aggregation
correcting at 4-days post aspirin and 10-days post clopidogrel.
A second cohort was also treated with aspirin or clopidogrel but
platelet aggregation was performed while plasma was mixed
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with donor platelets. Platelet testing normalised in the aspirin
group following mixing with 30% of donor platelets but only
after the addition of greater than 90% did testing normalize fol-
lowing clopidogrel 7. The PATCH study has recently completed
recruitment and hopes to report soon on the use of platelet
transfusion in reversing anti-platelet therapy in those with an
intra-cranial bleed ©9.

Overview of studies

Seven studies were found relating to anti-platelet agents and
epistaxis: two literature reviews 4% and two prospective
observational studies © and three retrospective “'*3. These are
summarised in Table 3. The evidence suggests an association
between anti-platelet medication and the risk of developing
epistaxis. Individuals taking anti-platelet medication, have a
longer and more complicated hospital stay. There are no trials
investigating the management of anti-platelet agents during
epistaxis.

Key points:

1. Withdrawal of anti-platelet agents is unlikely to help in
the acute epistaxis setting.
2. Thereis currently no evidence to support platelet trans-

fusion during epistaxis, however it has been shown to
reverse the effects to some degree in healthy volun-
teers.

Vitamin K antagonists

Mechanism of action: vitamin K antagonists

Warfarin is the most commonly used vitamin K antagonist; they
work by inhibiting the production of the vitamin K dependent
clotting factors (II, VII, IX and X). The intensity of anticoagulation
can be measured using an INR (International Normalized Ratio)
that by definition does not vary between laboratories.

Continuing anti-thrombotics

There is increasing evidence, in the case of mild and moderate
bleeding, that anticoagulation with vitamin K antagonists (e.g.
warfarin) can be continued during an epistaxis admission.
Srinivasan et al. compared outcomes in a small cohort of
epistaxis patients, 20 on warfarin and 20 age and sex mat-

ched controls, not on warfarin. Those with an INR within their
intended range were continued on warfarin. No difference in
duration of hospital stay was found between the two groups “4.
A retrospective study performed by Bola et al. reviewed the out-
comes of 176 individuals with epistaxis, 54 of whom were taking
warfarin. Providing their INR was not supra-therapeutic, warfarin
was continued throughout the admission. Only 4 individuals
required surgery and all were in the group who did not take
warfarin. Both groups had a similar length of stay in hospital.
Individuals on warfarin had a readmission rate of 7.4% compa-
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Table 3. Summary of studies investigating anti-thrombotic agents and epistaxis. Excludes literature reviews.

Anti-platelet agents and epistaxis

Authors Type of study Methodology

Abrich et al, retrospective 461 individuals with at least 2

2014 @ episodes of epistaxis in 3 years,
data gathered over 20 years

Smith et al, prospective, Reviewed 290 cases of epistaxis

2011 ® observational  that presented to one hospital
over a 7 month period

Soyka et al, prospective, 591 cases of epistaxis recruited

2010 observational  at 1 centre over 1 year.

Rainsbury et

retrospective

Reviewed 10,241 electronic ge-

al, 2009 “2 neral practice records, 69 cases
of epistaxis
were found.
Tay et al, retrospective 326 epistaxis cases reviewed
1998 “3) over 3 years, investigated use

of non-steroidal anti-inflamma-
tories.

Main finding

Aspirin and clopidogrel did not seem to
increase the risk of recurrent epistaxis

Antithrombotic agents were taken by
older individuals and led to longer, more
complicated hospital stays

Individuals on aspirin were more likely to
need surgery, had a higher severity score
and high risk of recurrence. Asprin use
did not affect length of hospital stay.

Aspirin and clopidogrel increased the risk
of epistaxis by a similar amount

Aspirin associated with increased risk of
epistaxis

Limitations

Retrospective, did not consider
anti- thrombotic management
strategies

Small sample size

Did not consider management
strategies for anti-thrombotics.

Retrospective, did not account
for self-

medication or epistaxis managed
at home.

Not accounting for self-medica-
tion.

Vitamin K antagonists and epistaxis

Authors Type of study Methodology
Bola et al, retrospective 176 epistaxis cases who required
2016 @ hospital admission were revie-

wed over a 12 month period in
1 centre.

Johansenet  systematic Reviewed 4 randomised control-

al, 2015 “® review led trials regarding the reversal
of vitamin K antagonists with
prothrombin complex.

Abrich et al, retrospective 461 individuals who had at least

2014 @ 2 episodes of epistaxis in 3 years,
data gathered over 20 years.

Smith et al, prospective, Reviewed 290 cases of epistaxis

2011 ® observational  that presented to one hospital

Srinivasan et

prospective,

over a 7 month period.

0 individuals taking warfarin

al, 1997 44 observational ~ who presented with epsitaxis
were compared to age and sex
matched controls.

Denholm et prospective, Over an 18 month period, 20

al, 1993 @ observational  individuals presenting with

epistaxis whilst taking warfarin
were reviewed.

Main finding

Safe to continue warfarin when INR is
not supra-therapeutic. Individuals on
warfarin had longer hospital stays.

Prothrombin complex does not reduce
mortality or the need for blood transfu-
sion but is an alternative to fresh frozen
plasma.

Warfarin use increased the risk of epsi-
taxis, regardless of INR.

Antithrombotic agents taken by older
individuals and led to longer, more com-
plicated hospital stays.

Warfarin can be continued, if not supra-
therapeutic, without increased risk of
re-bleeding.

Individuals taking warfarin had a longer
hospital stay, usually whilst their warfarin
was restarted.

Limitations

Retrospective and did not consi-
der newer oral anticoagulants.

No study considered epistaxis
specifically.

Retrospective, did not consider
anti-thrombotic management
strategies.

Small sample size

Small sample size

All warfarin discontinued and
reversed with fresh frozen plasma
if bleeding continued despite
packing. Fresh frozen plasma

is no longer recommended for
warfarin reversal.

red to 1.1% in the group not on anticoagulation, however this
result was not statistically significant ®. Providing an individual’s
INR is not supra-therapeutic and the bleeding is controlled, it
would therefore be appropriate to consider continuing warfarin
therapy.

Reversal strategies: vitamin K antagonists (e.g. warfarin)
A proposed management strategy for vitamin K antagonists is
described below and shown in Figure 2. As discussed, it is not
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always necessary to reverse these agents; during an episode

of mild epistaxis or controlled moderate bleeding they may

be continued if the INR is therapeutic or sub-therapeutic. If
clinicians were confident the bleeding was controlled and the
individual had a significant risk from the withdrawal of anticoa-
gulation, then vitamin K antagonists could simply be withheld
until the INR was within range. British Committee on Standards
in Haematology (BCSH) guidelines suggest vitamin K be given
above an INR level of 8 to prevent spontaneous bleeding. In the
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controlled

=
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Uncontrolled

Life-threatening
or Severe
uncontrolled
bleeding

Moderate but
uncontrolled

IV Vitamin K
5mg/PCC (regular
reassessment for

use of PCC
needed)

Withhold vitamin
K antagonist and
recheck INR daily

Controlled

INR inrange

Continue vitamin
K antagonist

INR above range
but <6

Withhold vitamin
K antagonist and
recheck INR daily

PCC given with IV
Vitamin K 5mg

Figure 2. Flow chart of suggested management of vitamin K antagonists during epistaxis. PCC: prothrombin complex concentrate, IV: intravenous;,

INR: international normalized ratio.

context of recent epistaxis however, we would suggest an INR
level > 6 is associated with higher risks of bleeding and there-
fore should be treated “. Intravenous vitamin K (1-2mg) can be
used to reverse vitamin K antagonists when immediate reversal
is not needed; generally intravenous takes 6-8 hours to take
effect unlike oral vitamin K that takes 24 hours “9. In the case of
life-threatening bleeding, immediate reversal should be given
in the form of prothrombin complex concentrate (PCC). PCC
has been associated with an increased risk of thrombosis and
so should be reserved only for life-threatening bleeds . Fresh
frozen plasma should only be considered if PCC is unavailable as
it is suboptimal at reversing vitamin K antagonists 947, As with
all severe and life-threatening bleeding, there should be a low
threshold for discussing with haematology.

Overview of studies

Seven studies were found relating to vitamin K antagonists and
epistaxis: three prospective observational studies 447, two
retrospective %49, one literature review “ and one 1systematic
review “®, No studies specifically investigated reversal of vitamin
K antagonists in epistaxis patients (Table 3).

Key Points:

1. Vitamin K antagonists may be continued if bleeding is
mild or moderate and controlled, providing the INR is
not supra-therapeutic.

2. INRlevels above 6 should be reversed with vitamin K
1-2mg IV.

3. INRlevels above therapeutic range but < 6 may be ma-
naged by withholding the drug.

4. Life-threatening bleeds should be reversed with pro-

thrombin complex concentrate (given with vitamin K
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5mg V).

Direct oral anticoagulants (DOACs)

Mechanism of action: direct thrombin inhibitors and factor Xa
inhibitors

Coagulation is ultimately the formation of a fibrin clot through
the cleavage of fibrinogen by thrombin. The production of
thrombin from prothrombin requires activated factor X (Xa) that
forms part of the prothrombinase complex (Figure 3).

There are two new classes of direct oral anticoagulants: direct
thrombin inhibitors (e.g. dabigatran) and factor Xa inhibitors
(e.g. rivaroxaban). As with other anti-thrombotic agents, an
initial assessment should be made to decide whether these
medications should be stopped. Unlike the other anti-thrombo-
tics they have a short half-life (approximately 8-12 hours) and
withholding them can be very effective; providing an indivi-
dual’s renal function is maintained in the case of drugs such as
dabigatran.

Reversal strategies: direct thrombin inhibitors (e.g. dabiga-
tran)

In situations of severe or uncontrolled moderate bleeding, rever-
sal may be necessary. Activated charcoal administered within 2
hours of dabigatran ingestion can be efficacious and dabigatran
can also be removed through renal dialysis 9. Idarucizumab is

a monoclonal antibody and has recently become available as

a reversal agent for dabigatran, two doses of 2.5g IV given 15
minutes apart are recommended 9.

Reversal strategies: Xa inhibitors (e.g. rivaroxaban)
The class of Xa inhibitors include: rivaroxaban, apixaban and
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Figure 3. Mechanism of direct thrombin and Xa inhibitors. Xa - activated

Factor X.

edoxaban. Currently there is no reversal agent. In situations of
life-threatening bleeding the use of PCC is recommended but
the evidence for its use is mainly from animal models and heal-
thy volunteers ©0°7,

Andexanet alfa is a modified, catalytically inactive, factor Xa
molecule that binds all Xa inhibitors and is currently being in-
vestigated as a reversal agent. Currently it has been shown to be
effective in animal models and healthy volunteers ©2.

Overview of studies
There were no studies investigating the management of direct
oral anticoagulants in epistaxis.

Key Points
1. Direct oral anticoagulants (DOACs) have a short half-life

(approximately 8-12 hours) and withholding them can
be very effective.

2. Dabigatran can be reversed by activated charcoal, dia-
lysis and idarucizumab.

3. Xainhibitors cannot currently be reversed, but a rever-
sal agent is in development.

4. PCCshould be used to assist in life threatening blee-
ding with Xa inhibitors, but there is little evidence for
efficacy.

Immediate reversal

A summary of available evidence relating to the immediate re-
versal of antithrombotic agents is given in Table 4. An overview
of anti-thrombotic management is given in Figure 4.

Discussion

An ageing population, an increasing use of anti-thrombotic
agents and the rise in popularity of DOACs, is likely to have a
significant impact on epistaxis admissions and management.

A recent meta-analysis has shown DOACs to have a lower all-
cause mortality than vitamin K antagonists and current ACCP
guidance relating to pulmonary embolism recommends DOACs
for first line treatment in non-cancer patients >4, With the
increased use of DOACs, studies into the reversal of these agents
in epistaxis will become increasingly important to management.
Otolaryngologists must keep up to date with the local availabi-
lity of reversal agents to new DOACs.

While we would always advise close collaboration with haema-

Figure 4. Summary of anti-thrombotic management during an episode of epistaxis. *Consider contacting Haematology for advice. **See Figure 2 for

reversal of vitamin K antagonists. ***Consider the reason anti-thrombotic medication was administered to evaluate risk of further bleeding versus risk

of thrombotic complications. PCC- prothrombin complex, DOAC- direct oral anticoagulant.
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Table 4. Summary of recommendations for immediate reversal and available evidence.

Antithrombotic Agent Evidence

Immediate Reversal Strategies

Aspirin

Clopidogrel

Vitamin K antagonists

Dabigatran

Rivaroxaban

Apixaban

Withhold

Platelet transfusion
Withhold

Platelet transfusion

Prothrombin Complex
Concentrate with
Vitamin K5mg IV

Idarucizumab
Activated charcoal

Haemodialysis

Prothrombin Complex
Concentrate

Prothrombin Complex
Concentrate

In healthy volunteers it takes 4-6 days for platelet function tests to normalize "¢,

In vitro mixing shows some correction 738,

In healthy volunteers it takes 7-10 days for platelet function tests to normalize '3,

Some in vitro evidence but high percentage of donor platelets needed for effect 739,

Good evidence that it is efficacious 9.

Shown to be efficacious in bleeding individuals “°.
Evidence in animals and in vitro studies .

Evidence in animal model and case reports in bleeding patients (.

Limited evidence for efficacy, some studies in healthy volunteers and animal models
(50,51)

Limited evidence for efficacy, some studies in healthy volunteers and animal models
(50,51)

tology units in cases of epistaxis on anti-thrombotics, otola-
ryngologists and other clinicians managing epistaxis must also
have a clear understanding of the impact of these agents. We
present a systematic review of the evidence for the manage-
ment of anti-thrombotic agents in epistaxis. Greater understan-
ding of these agents and the potential to reverse their effects
has the possibility to reduce the burden of epistaxis manage-
ment on hospital units. There is currently a dearth of evidence
for the management of anti-thrombotic agents in epistaxis and
further quality studies could have a massive impact on future
management in this area.

Critical to the management of these patients is the assessment
of both bleeding and thrombotic risk. The creation of a standar-
dised bleeding score particular to epistaxis, that included risk of
re-bleeding and re-admission, would be very useful in this area.
Further study would also be beneficial in the use of anti-fibrino-
lytics. Tranexamic acid has been shown to improve outcomes
when used in bleeding due to trauma and is currently being
investigated in other kinds of bleeding. Potentially topical tran-
examic acid could have a role in the management of individuals
on anti-thrombotic therapy but further investigation is needed.
The use of platelet transfusion in patients on anti-platelets has
also the potential to be a useful treatment in epistaxis but speci-
fic high quality studies in epistaxis would also be useful.

There are numerous studies comparing different interventions,
such as absorbable versus non- absorbable packing, surgical
interventions and other methods of epistaxis control. However,
we found no studies specifically investigating these techniques
in individuals taking anti- thrombotic agents. Given the lack
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of evidence specific to this patients group we would advocate
using the best available evidence based management, based
on all comers with epistaxis. While also considering the possible
adjunctive intervention available in this patient group.

Hereditary hemorrhagic telangiectasia (HHT) is another
example of treatment resistant epistaxis. While there has been
little research into the management of acute epistaxis in those
taking antithrombotic medication, there have been large trials
considering the best management of epistaxis during HHT.
Several of these systemic agents considered in HHT manage-
ment could be evaluated in the management of anticoagulated
patients with epistaxis ©%%7).

This systematic review has been limited by the paucity of data
and prospective studies. All studies looking directly at epis-
taxis and anti-thrombotics were cohort observational studies.
There is a need for randomised controlled trials to optimise the
management of anticoagulation during an episode of epistaxis.
We have covered the majority of anti- thrombotic agents used
currently, there are however other agents used, and in deve-
lopment, not covered by this review, but we hope the basic
principles of management will still be relevant.

Conclusion

This review is intended as a guide for clinicians, to advise on the
most up to date management and identify areas for future re-
search in epistaxis. However, the authors would always advocate
the close multidisciplinary management of anticoagulated
epistaxis patients by otolaryngologists, haematologists and
cardiologists.
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