
Hereditary haemorrhagic telangiectasia is an 
autosomal dominant genetic disorder of abnormal 
vasculature, characterised by telangiectasias and 
arteriovenous malformations affecting specific sites. 
This disorder is underdiagnosed, and both patients 
and affected family members require screening and 
treatment to manage the end-organ complications 
that may occur. 

Hereditary haemorrhagic telangiectasia (HHT), also known 
as Osler–Weber–Rendu syndrome, is an autosomal domi-
nant genetic disorder characterised by the presence of dilated 

or broken blood vessels near the surface of the skin or mucous 
membranes (telangiectasias) and arteriovenous malformations 
(AVMs).1-3 The estimated prevalence is one in 5000 individuals; 
however, this is probably an underestimation.2-4 Patients with HHT 
may have AVMs in various visceral organs and experience serious 
complications because of bleeding or shunting of blood through 
abnormal vessels.2,3 The prognosis varies, and mortality rates may 
be as high as double those in the general population for patients 
younger than 60 years of age, with worse survival in patients with 
internal organ manifestations.2,5

HHT is underdiagnosed, and there is often a delay in diagnosis.6 
Thus, it is important for primary care physicians to recognise the 
presentation of HHT, as prompt diagnosis allows for appropriate 
screening and preventative treatment in both patients and affected 
family members.1 Early screening by GPs and referrals to specialists  
may reduce morbidity and mortality associated with pulmonary 
or central nervous system (CNS) AVMs, as patients with these 
complications are assessed and pre-emptively treated at HHT 
centres.7 Management is best delivered in conjunction with a 
multidisciplinary team. This review outlines the diagnosis of HHT 
and, screening and treatment of HHT-related complications.

Diagnostic criteria
The diagnosis of HHT is clinical and based on the Curaçao criteria 
(Table 1).1-3,8 A diagnosis of HHT is ‘definite’ if three or more 
criteria are met, ‘possible or suspected’ if two are present and 
‘unlikely’ if none or one are met.1 In current practice, genetic 
testing is offered to identify a causative mutation in a patient with 
family members with clinically confirmed HHT, as predictive 
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testing in asymptomatic relatives or to 
establish a diagnosis in those who do not 
meet the criteria.1,9 More than 95% of people 
with definite HHT carry an identifiable 
causative mutation.1,10

Genetics
The underlying mechanism of HHT lies in 
mutations in genes involved in the trans-
forming growth factor-beta pathway. There 
are currently six genes associated with 
HHT, with mutations in ACVRL1 and ENG 
constituting more than 90% of cases.11 
Mutations in SMAD4, RASA1, GDF2 and 
EPHB4 have also been reported.12-15 Most 
mutations are single-nucleotide variations 
or short deletions or insertions, with large 
copy number variations found in up to 
10% of cases involving ACVRL1 and ENG 
mutations.16 The penetrance is highly 
variable.17 Diagnostic genetic testing utilises 
massively parallel sequencing to screen for 

mutations and copy number variations 
simultaneously in these genes.

Clinical manifestations
HHT is a systemic disorder characterised 
by AVMs in the skin, CNS, lungs, liver and 
mucous membranes of the nose and gastro
intestinal (GI) tract.1 Patients with HHT 
tend to develop an increasing number of 
manifestations over their lifetime.3,9 There 
is a large spectrum of disease severity, and 
manifestations of HHT can also vary 
within a single family carrying the same 
mutation.

Epistaxis
Recurrent epistaxis is the most common 
symptom of HHT and usually the earliest 
sign of disease (Figure 1).9 It occurs in about 
50% of patients younger than 10 years, 
and more than 90% of patients with 
HHT will develop it in their lifetime.2,3,18 

Epistaxis is often spontaneous or follows 
minimal trauma to the nose.3 The severity 
of epistaxis is not influenced by the type of 
mutation, and the symptoms often worsen 
with age.19 Epistaxis may lead to iron-
deficiency anaemia or the need for blood 
transfusion if severe.20

Skin telangiectasia
Skin telangiectasias are seen in the oral 
mucosa, lips, face and fingertips in up to 
90% of patients with HHT (Figures 2a 
and b).2 Telangiectasias are distinguished 
by their ability to blanch with pressure and 
then immediately refill.3 The age of onset of 
visible telangiectasias is generally later than 
that of epistaxis, and telangiectasias may not 
be present until adulthood. Mucocutaneous 
telangiectasias can be subtle and easily 
missed on clinical examination.

Pulmonary AVMs
Pulmonary AVMs occur in as many as 
50% of patients with HHT (Figures 3a 
and b).2 When a pulmonary AVM is iden-
tified, a diagnosis of HHT must be 
considered, as more than 70% of pulmo-
nary AVMs are caused by underlying 
HHT.2 Many patients may be asympto-
matic, and the first presentation may be a 
stroke caused by paradoxical embolism 
related to the presence of a right-to-left 

VASCULAR MEDICINE CLINIC  continued 

TABLE 1. CURAÇAO CRITERIA FOR THE CLINICAL DIAGNOSIS OF HHT1-3,8

Criteria Description

Epistaxis Spontaneous and recurrent

Mucocutaneous telangiectasia Multiple, at characteristic sites (the lips, oral cavity, 
fingers, nose)

Visceral AVMs Including gastrointestinal telangiectasia and pulmonary, 
hepatic, cerebral or spinal AVMs

Family history A first-degree relative with HHT according to these criteria

Abbreviations: AVM = arteriovenous malformation; HHT = hereditary haemorrhagic telangiectasia.

Figure 1. Nasoendoscopy image showing nasal 
arteriovenous malformations in a 21-year-old 
woman with hereditary haemorrhagic 
telangiectasia.

Figures 2a and b. a (left). Subtle telangiectasia in the lower lip in a 21-year-old woman with 
hereditary haemorrhagic telangiectasia (HHT). b (right). More numerous and prominent 
telangiectasias in her father, aged 50 years, who also has HHT.
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shunt. Pulmonary AVMs can also lead to 
haemoptysis, dyspnoea, hypoxaemia or 
digital clubbing.2,9 Migraines are common 
in patients with pulmonary AVMs. 

Pulmonary hypertension is another 
vascular manifestation, albeit less common 
than pulmonary AVMs.3 It is usually the 
result of very high cardiac output related 
to hepatic shunting. Rarely, pulmonary 
hypertension is the result of a distal 
small-vessel vasculopathy indistinguisha-
ble from idiopathic pulmonary arterial 
hypertension.

Hepatic AVMs
Hepatic AVMs are found in up to 70% of 
patients but are often asymptomatic.2 
Major hepatic AVMs can lead to high-
output cardiac failure, liver failure or 
portal hypertension.

Gastrointestinal bleeding
Telangiectasia can be found anywhere in 
the GI tract but are most commonly present 
in the stomach and proximal small intes-
tine.3 GI bleeding affects about 20% of all 
adults.2 Clinical signs of bleeding are more 
apparent in adulthood, often between 40 
and 50 years of age. In patients who have 
received iron therapy for at least three 
months, the severity of GI bleeding should 
be graded according to the following:1
• mild GI bleeding in those who meet

their haemoglobin goals with oral
iron replacement

• moderate GI bleeding in those
who meet their haemoglobin goals

with intravenous iron treatment
• severe GI bleeding in those who do

not meet their haemoglobin goals
despite adequate iron replacement
or in those who require blood
transfusion.

CNS manifestations
CNS manifestations may affect 10 to 15% 
of patients with HHT.2,3,9 Cerebral AVMs 
may be asymptomatic, numerous and 
present at birth.2,3 These may result in epi-
lepsy, transient ischaemic attacks, stroke 
or spinal haemorrhage. Spinal AVMs are 
rarer than brain AVMs. Patients with spi-
nal AVMs usually present with paralysis 
with or without back pain; most cases are 
diagnosed and treated in the first decade 
of life.3

Management
Multidisciplinary care 
Patients with HHT can have complex 
multi-organ disease and, ideally, should 
be assessed at a dedicated HHT multi
disciplinary team clinic (Box 1). For many 
patients with a mild HHT phenotype, a 
shared-care approach with the primary 
care physician is appropriate (Box 2). For 
complex cases involving significant 
end-organ disease, the patient’s care 
should be co-ordinated by an HHT multi
disciplinary team clinic with access to 
subspecialty services, such as ear, nose 
and throat surgery; respiratory medicine; 
gastroenterology; haematology; interven-
tional radiology; and genetics.

Genetic counselling
Patients with HHT should be made aware 
of the  autosomal dominant transmis-
sion of  the disease and offered genetic 
counselling.21 When a causative mutation 
has been identified in the proband, predic-
tive testing can be considered in relatives. 
Preimplantation diagnosis is an option for 
patients with HHT wish to be parents and  
to ensure the causative mutation is not 
passed on to offspring.

Screening for end-organ 
manifestations
One of the most important aspects of 
HHT care is to screen for potential end-
organ involvement. The modality and 
frequency of screening are based on expert 
opinion, with recommended screening 
investigations outlined in Table 2 and 
Figure 4.1-3,9,21 A case example is presented 
in Box 3.

Figures 3a and b. Pulmonary 
arteriovenous malformation 
observed on digital  
subtraction angiography.  
a (left). Pre-embolisation.  
b (right). After embolisation 
using a combination of 
vascular coils and plugs.  

1. RESOURCES FOR GPS

HHT multidisciplinary team centres in 
Australia

•	 Royal Prince Alfred Hospital, 
Missenden Road, Camperdown, NSW 
(Fax: 61-9515-8196)

•	 The Royal Melbourne, 300 Grattan 
Street, Parkville, Victoria
(Tel: 61-9345-5099)

Support societies for patients

•	 HHT Alliance Australia - 
www.hht.org.au

•	 HHT Foundation International 
(Cure HHT) - www.hht.org

2. MANAGING HHT: THE ROLE OF
PRIMARY CARE PHYSICIANS

•	 Recognise the signs and symptoms 
of HHT

•	 Consider further investigations,
particularly a full blood count and 
measurement of serum ferritin levels

•	 Facilitate early referral to a local HHT 
multidisciplinary team clinic

•	 Conduct regular patient follow up as 
guided by the multidisciplinary team
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Specific management of HHT
There are no standard medical therapies 
for HHT given the few randomised trials 
in this field.2 Management can include 

supportive care, lesion-specific therapy 
and systemic treatment (Flowchart).2,3,21 
Supportive measures include iron supple-
mentation (oral and intravenous initially, 

if not effective) and red blood cell trans-
fusion for bleeding and anaemia.1,3 

Directed treatment to ablate bleeding sites 
and AVMs may require input from ENT, 

TABLE 2. RECOMMENDED SCREENING INVESTIGATIONS IN PATIENTS WITH HHT1-3,9,21

End-organ manifestation (incidence) Investigations 

Pulmonary AVMs (about 50%) •	 Contrast (bubble) transthoracic echocardiography (Figures 4a to c) with measurement of the pulmonary artery 
systolic pressure to screen for shunting and pulmonary hypertension; however, bubble echocardiography 
is not widely available in community centres and is mostly performed in tertiary hospitals

•	 If bubble echocardiogram is positive, follow with chest CT 
•	 If bubble echocardiogram is negative, re-evaluate every five years depending on age and prior findings; 

contrast echocardiography is used if the previous investigation did not reveal a right-to-left shunt, whereas 
noncontrast CT is used if the previous investigation showed a right-to-left shunt 

Hepatic AVMs  
(30 to 70%)

•	 Abdominal Doppler ultrasound examination if signs or symptoms of hepatic involvement are present  
(e.g. high-output failure or bruit of the right upper quadrant of the abdomen)

•	 Follow with multiphase contrast CT or contrast abdominal MRI, if clinically indicated

Epistaxis (>90%) •	 Full ear, nose and throat evaluation with nasoendoscopy 
•	 Evaluation of full blood count and serum ferritin levels to assess for anaemia 

Gastrointestinal bleeding  
(10 to 40%)

Upper endoscopy and colonoscopy with or without capsule endoscopy if there are symptoms of 
gastrointestinal bleeding or associated iron deficiency

Central nervous system AVMs 
(<10%)

•	 Screening for cerebral AVMs in asymptomatic individuals is more controversial than at other sites; ideally, 
patients should have pre-test screening discussions regarding risks versus benefits

•	 MRI with gadolinium is the preferred investigation
•	 International guidelines suggest MRI in asymptomatic children with HHT at the time of diagnosis1

Skin telangiectasia (90%) Dermatology review is suggested if symptomatic AVM is noted

Gene carriage Diagnosis of HHT may be confirmed by identifying a pathogenic mutation in associated genes; although not 
essential for diagnosis, genetic testing is helpful for facilitating family testing and additional evaluations 
(e.g. screening colonoscopies in those with SMAD4 mutations because of the increased risk of polyps)

Abbreviations: AVM = arteriovenous malformation; HHT = hereditary haemorrhagic telangiectasia.

VASCULAR MEDICINE CLINIC  continued 

Figures 4a to c. Contrast (bubble) transthoracic echocardiography in a patient with hereditary haemorrhagic telangiectasia. a (left). Apical four-chamber 
view prior to injection of agitated saline. b (centre). Agitated saline arriving in the RV but not observed in the LV. c (right). Agitated saline appearance in the 
left ventricle delayed by three to four cardiac cycles indicative of a pulmonary shunt. In the absence of a shunt, agitated saline bubbles are ‘trapped’ in the 
pulmonary circulation and do not appear in the LV. 
Abbreviations: LV = left ventricle; RV = right ventricle.
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interventional radiology and neurosurgery 
specialists. Anticoagulants and NSAIDs, 
such as acetylsalicylic acid and ibuprofen, 
should be avoided if possible.3

Epistaxis 
Epistaxis is likely to be the most trouble-
some day-to-day symptom for patients 
with HHT and their primary care physi-
cians. Patients with HHT who are reviewed 
in a multidisciplinary team clinic are pro-
vided with education on nasal care, con-
sisting of the use of regular nasal lubricants, 
such as petroleum jelly, paw paw-containing 
ointment or moisturising nasal sprays.22 
Topical beta blockers can also be intro-
duced as part of the treatment for adult 
patients (e.g. timolol maleate-based eye 
drop formulation).23,24 If there are no con-
traindications, some patients can take 

regular tranexamic acid (at a dose of 1 g) 
to manage symptoms.1,25

Assessment and management for 
epistaxis should ensue as for epistaxis 
with any other cause (Box 4).26 Patients 
with HHT with significant epistaxis 
should be given instructions regarding 
emergency treatment at home for break-
through epistaxis. This includes applying 
an ice pack and basic first aid. Patients 
are also instructed to keep a supply of 
nasal decongestants (e.g. oxymetazoline 
hydrochloride, xylometazoline hydrochlo-
ride), as well as compounded nasal 
tranexamic acid (10% or 2 g/20 mL), which 
can be used for epistaxis. Additional oral 
tranexamic acid tablets (dose of 1 g) can 
also be given.

Patients who continue to be sympto-
matic despite regular treatment should 

be considered for ablation of the AVM.1 
Larger AVMs can be treated with cobla-
tion, and smaller AVMs can be treated 
using a potassium–titanyl–phosphate 
laser (wavelength: 532 nm) or blue-light laser 
(wavelength: 445 nm). In some patients, 
septodermoplasty (application of a split- 
thickness skin graft to the nasal septum) 
may be considered.1,27 Historical procedures, 
such as the Young’s procedure or free-flap 
grafting of the nasal cavity, are rarely 
performed.

Pulmonary AVMs
Management of pulmonary AVMs will 
depend on their size, symptoms and loca-
tion and the approaches may include 
surgery, embolisation or continued sur-
veillance.2 Any pulmonary AVM with a 
feeding artery 1 to 3 mm in size detected 
on chest CT should be considered for treat-
ment with transcatheter embolisation by 
a radiologist with experience in treating 
pulmonary AVMs.3 The main aim of treat-
ing pulmonary AVMs is to prevent para-
doxical stroke, but treatment is also 
indicated for symptoms of dyspnoea and 
hypoxaemia, as well as for the prevention 
of haemorrhage. Some patients may require 
repeated procedures to achieve embolisa-
tion of all pulmonary AVMs. With 
advances in interventional radiology, most 
pulmonary AVMs are amenable to percu-
taneous closure, although large, complex 
pulmonary AVMs may still require surgery. 
Antibiotic prophylaxis is recommended 
for dental work and other procedures with 
a significant risk of bacteraemia in all 
patients with evidence of a pulmonary 
shunt.

Gastrointestinal bleeding
Treatment is often unnecessary for GI 
AVMs, unless aggressive iron therapy has 
been ineffective in maintaining haemo-
globin concentrations.3 However, the 
presence of symptoms or a sharp decline 
in haematocrit levels should prompt upper 
and lower GI endoscopy to assess for GI 
bleeding.2 If bleeding is not found, capsule 
endoscopy should be performed.1,3,28,29 

3. CASE STUDY: A YOUNG WOMAN WITH A FAMILY HISTORY OF HHT

A 21-year-old woman presents to the hospital with abdominal pain related to endometriosis 
and is found to be cyanotic with an oxygen saturation level of 82% on air. On examination, 
she has small telangiectasias in the lower lip (Figure 2) and tip of the tongue and digital 
clubbing. Her oxygen saturation level cannot be corrected with supplemental oxygen. She 
has polycythaemia with a haemoglobin level of 186 g/L.

Questioning reveals she has a strong family history of hereditary haemorrhagic 
telangiectasia (HHT). Her father, paternal grandmother and paternal aunt have each been 
given a clinical diagnosis of HHT. She has been experiencing epistaxis infrequently for the 
past four years and also has a history of migraines. She has not been formally diagnosed 
with HHT or undergone screening for arteriovenous malformations (AVMs). Her family has 
not undergone genetic testing for HHT. 

She is found to have a large pulmonary AVM on chest imaging (Figures 3a and b) and is 
transferred to a specialist institution for further management. Digital subtraction angiography  
shows a large, complex AVM with multiple feeding arteries into the AVM sac. The large AVM is 
treated with percutaneous embolisation using a combination of intravascular coils and plugs. 

The patient’s oxygen saturation level improves to 95% on air immediately after the 
procedure. The results of screening for liver and central nervous system involvement are 
negative. She is reviewed by a clinical geneticist, and genetic testing reveales a pathogenic 
mutation in the ENG gene.

This case highlights that the diagnosis of HHT can easily be missed because of the 
subtlety of cutaneous manifestations and that appropriate screening for end-organ 
involvement is important to avoid potentially serious complications.

Abbreviations: AVM = arteriovenous malformation, HHT = hereditary haemorrhagic telangiectasia.
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Argon plasma coagulation and other 
local therapies may be administered con-
currently with  the initial endoscopy for 
lesions with active bleeding, or lesions 1 
to 3 mm in size if nonbleeding, as the main-
stay.1,3,5,30 Repeated sessions are avoided to 
reduce iatrogenic injury to the mucosa.1 If 
there is recurrent bleeding, multiple AVMs 

or small-bowel AVMs, additional systemic 
pharmacotherapy may be needed.2,5,20

Hepatic AVMs
No treatment is recommended for asymp-
tomatic hepatic AVMs.1 Most sympto-
matic hepatic AVMs can be satisfactorily 
managed with intensive medical therapy 

aimed at improving high-output cardiac 
failure and hepatic dysfunction.3,31 Angio
graphic treatment of hepatic AVMs may 
be helpful but is considered a high-risk 
procedure.2 Referral for liver transplan-
tation could be considered for sympto-
matic patients in whom medical therapy 
has failed.1,3

APPROACH TO THE MANAGEMENT OF HHT BASED ON END-ORGAN MANIFESTATIONS2,3,21

Abbreviations: AVM = arteriovenous malformation; CNS = central nervous system; ESR = erythrocyte sedimentation rate;  
GI = gastrointestinal; HHT = hereditary haemorrhagic telangiectasia; IV = intravenous.

1.	Oral iron 
supplementation

2.	 IV iron infusion
(target ferritin 
[ideally
>100 mcg/L]
or >20% 
transferrin
saturation)

1. Humidification
2.	Nasal moisture 

with spray or 
ointment

3. Electrocautery
or laser therapy

4. Antifibrinolytics,
antiangiogenic
therapy, surgery, 
embolisation

1.	Laser therapy
2. Antifibrinolytics,

antiangiogenic
therapy

3. Surgery,
embolisation

If AVM >1 cm in 
diameter:
•	 neurosurgical 

evaluation
•	 embolotherapy 

with or without
stereotatic
radiosurgery

If more than one 
bubble on 
echocardiography:
•	 avoid scuba 

diving 
•	 use filters with 

IV administration 
and antibiotic 
prophylaxis for 
procedures

If AVM is 1 to 
3 mm in diameter 
or if symptoms or 
high-risk 
neurological 
complications 
are present:
•	 consider 

embolisation

1. Standard
medical
therapy if 
symptoms
are present

2. Embolisation
or ligation 
(high-risk)

3. Liver
transplantation

Patient with a diagnosis of HHT

Manifestation

Investigations

Management

Anaemia Family history Epistaxis CNS AVM Pulmonary AVM Hepatic AVMGI bleeding

Genetic testing: 
ACVRL1 and 
ENG (90% of 
cases), SMAD4, 
RASA1, GDF2 
and EPHB4

Otolaryngology 
evaluation

Upper GI 
endoscopy, 
colonoscopy 
with or without 
capsule 
endoscopy

Transthoracic 
echocardiogram 
with bubble 
study screening 
with or without 
chest CT with or 
without 
angiography

Abdominal 
ultrasound 
screening 
with or 
without CT 
or MRI

Brain MRI  
or MR 
angiography

Full blood count, 
reticulocyte count, 
ESR test, iron 
studies including 
ferritin level 
measurement, 
total iron binding 
capacity test
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CNS AVMs
Similar to the management of pulmonary 
AVMs, the management of CNS AVMs 
will depend on the site, size and symp-
toms.2,3 The risk of cerebral haemorrhage 
from these high-flow lesions may warrant 
treatment, even in young, asymptomatic 
individuals. Typically, AVMs larger than 
1.0 cm in diameter may be treated with 
neurovascular surgery, embolotherapy or 
stereotactic radiosurgery.3

Systemic therapy for bleeding
Oral antifibrinolytics can be considered 
for mild HHT-related bleeding.1 Oral 
tranexamic acid is preferred and can be 
safely coadministered with other systemic 
antiangiogenic therapies. This is con-
traindicated in patients with recent 
venous thromboembolism or arterial 
thrombosis. Antifibrinolytics should also 
be used with care in patients with known 
untreated pulmonary AVMs, particularly 
if there is a history of a paradoxical ischae-
mic event.

Bevacizumab, a recombinant human-
ised monoclonal antibody that blocks 
angiogenesis via vascular endothelial 
growth factor inhibition, can be considered 
for refractory epistaxis and GI bleed-
ing.1,2,20,32 This drug is given off label, and 
administered intravenously as a six-month 
course initially. Some patients will require 

either maintenance or repeat dosing if 
bleeding recurs. In observational and 
retrospective studies, bevacizumab has 
been shown to alleviate anaemia and 
reduce transfusion requirements.7,20,32,33 
The side effects include hypertension, 
delayed wound healing, proteinuria and 
venous thromboembolism.

Pregnancy
Most pregnancies in women with HHT 
are uneventful.3,5 Epistaxis and skin 
telangiectasia may worsen. The most 
common serious complications include 
pulmonary haemorrhage and stroke 
related to untreated pulmonary AVMs, 
intracranial haemorrhage and high-
output cardiac failure. Thus, screening 
for cerebral and pulmonary AVMs 
should be performed prior to pregnancy. 
Pregnant women with untreated pulmo-
nary or CNS AVMs, as well as those who 
have not been screened, should be con-
sidered to have a high risk of haemor-
rhagic and neurological complications. 
These patients should be managed by a 
high-risk obstetrics team with the close 
support of an HHT multidisciplinary 
team.1 

Conclusion
HHT is an uncommon, genetic bleeding 
disorder that demands greater attention 
to reduce its delayed diagnosis, as well as 
facilitate early screening and treatment 
for end-organ complications. In general, 
lesions of the skin and oral and GI mucosa 
are guided by symptoms; however, AVMs 
of the lungs and CNS are treated more 
routinely in asymptomatic patients 
because of the possibility of life-threatening 
complications. �   MT

References
A list of references is included in the online version of 

this article (www.medicinetoday.com.au).

COMPETING INTERESTS: Dr Karas and  
Dr Cheong: None. Associate Professor Low is  
Chair of the Head and Neck Multidisciplinary Team 
at the Chris O'Brien Lifehouse; and Director of the 
Sydney Facial Nerve Service.

4. MANAGING EPISTAXIS IN PATIENTS 
WITH HHT

Daily preventative treatment

•	 Use moisturising nasal spray, 
corticosteroid ointment or paw paw-
containing ointment

•	 Apply timolol maleate 0.5% eye drops
into the nose twice a day

Emergency treatment at home

1. Apply ice pack, place ice in the mouth 
and apply first aid

2. Spray topical nasal decongestants 
or nasal preparation of tranexamic acid

3. Take two 500 mg tranexamic acid 
tablets orally (if indicated)
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