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Abstract

Hemoptysis and pulmonary embolism (PE) are life-threatening pulmonary emergencies that, when present
together, create a therapeutic conundrum. We present an illustrative case of a 65-year-old man with unprovoked
submassive PE and moderate hemoptysis due to pulmonary infarction. Hemoptysis precluded systemic antic-
oagulation. Failing a conservative management strategy, we administered nebulized tranexamic acid. After four
doses of nebulized tranexamic acid 500 mg, 6 hours apart, hemoptysis had ceased. Systemic anticoagulation
with intravenous heparin was then successfully commenced 12 hours after the last episode of hemoptysis. The
patient was weaned off high-flow nasal oxygen therapy over the course of the next 5 days with no hemoptysis
recurrence. Noting the absence of trial evidence, but good pharmacological rationale and our positive expe-
rience, we suggest tranexamic acid is a useful noninvasive treatment option for the management of such
conditions. Consent for this publication was obtained from the patient.
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Introduction

Pulmonary embolism (PE) occurs commonly, estimated
to be 60–70 per 100,000 population,(1) with submassive

PE associated with a crude mortality rate of 3%–14.7% as per
the registries.(2–4) Submassive PE is commonly managed using
systemic anticoagulation using various agents, for example,
heparin, direct oral anticoagulants, and anti-Xa agents(5) lead-
ing to reduced mortality rates (<3%). Hence anticoagulation is
considered the standard of care when managing patients with
submassive PE.(5)

Pulmonary infarction can complicate PE in 10%–20%
patients resulting in hemoptysis in 5%–7% patients.(1) The
mechanism of hemoptysis in PE is not always certain, but is
commonly due to ischemic parenchymal necrosis.(6)

Patients presenting with submassive PE and pulmonary
hemorrhage are a management challenge due to the com-
peting priorities between the need for anticoagulation for PE
and concerns that potentially life-threatening pulmonary
hemorrhage might be exacerbated.

A number of strategies have been reported for the man-
agement of hemoptysis with PE.(7) Although the use and
effect of nebulized tranexamic acid have been reported in
other conditions,(8–10) its use and safety have not been de-
scribed in hemoptysis due to PE.

In this study, we describe the successful management of a
submassive PE and hemoptysis complicating pulmonary
infarction with nebulized tranexamic acid followed by un-
complicated systemic anticoagulation.

Case Report

A 65-year-old male presented with a short history of chest
pain, hemoptysis, and breathlessness. There was no evidence
of fever. His medical history included asthma, obesity (BMI
32), hypertension, and obstructive sleep apnea managed with
a home continuous positive airway pressure unit. He was an
exsmoker. He had no significant family history or any other
medical conditions. Initial observations indicated respiratory
distress requiring 100% oxygen through nonrebreather mask
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with subsequent stabilization on high-flow nasal prongs with
FiO2 0.6 at a flow rate 50 L/min. He remained tachycardic
(120/min) and normotensive with normal end-organ function.
There were no clinical stigmata of deep venous thrombosis.
He was admitted to intensive care unit with a provisional
diagnosis of community acquired pneumonia.

Blood investigations were unremarkable with normal co-
agulation, full blood count, liver function, and renal function
tests. Arterial blood gas results showed a partial pressure of
arterial oxygen and fraction of inspired oxygen ratio (PaO2/
FiO2) 109 with normocapnia. Doppler ultrasound investigation
of lower limbs showed no evidence of deep venous throm-
bosis. Computerized tomography scanning of the pulmonary
artery showed filling defects in bilateral lobar, segmental and
subsegmental pulmonary arteries left more than right, and the
presence of wedge-shaped lung infarction in the left upper lobe
(Fig. 1). Progressive chest X-rays showed a cavitating lesion
(12 · 6 cm) in the left upper lobe due to evolution of pulmo-
nary infarction, leading to central necrosis (Fig. 2).

An inferior vena cava (IVC) filter was inserted as thera-
peutic anticoagulation was deemed excessively high risk in
the presence of ongoing hemoptysis. Interventional radiolog-
ical interventions to treat the hemoptysis were ruled out, as the
lung infarcts were considered well established and because
there was no demonstrable contrast leak on the computed
tomography scan, making a multivessel and microvascular
source of hemorrhage most likely. The decision was made to
continue with supportive management for hypoxic respiratory
failure while awaiting resolution of hemoptysis. Hemoptysis

remained mild to moderate with hemoglobin levels decreased
from 129 g/L on admission to 114 g/L on day 5. However, due
to persistent hemoptysis on day 5, it was decided to trial
nebulized tranexamic acid therapy.

Nebulized tranexamic acid 500 mg in 5 mL normal saline
was administered using a jet nebulizer (SideStream�, Re-
spironics Respiratory Drug Delivery Ltd., Chichester, United
Kingdom) with 5 L/min oxygen flow rate. The duration of
nebulization was 15 minutes. The dose was repeated sixth
hourly for four doses. No local or systemic side effects such
as bronchospasm, hypotension, and tachycardia was observed
during or after the therapy. As hemoptysis had resolved after
two doses, the therapy was discontinued after a further two
doses, administered with the intent of preventing recurrence.

Therapeutic heparinization was commenced 12 hours
after the last episode of hemoptysis and target-activated
partial thromboplastin time (70–100 seconds) achieved after
24 hours. On day 8, the FiO2 requirement was at 0.3 and the
patient was discharged to the ward. On day 15, he was
discharged home on warfarin therapy. Six weeks later, the
IVC filter was removed. Chest X-ray showed significant
involution of the left lung zone of infarction. No cause for
the PE was identified.

Discussion

To the best of our knowledge, this is the first reported
case wherein nebulized tranexamic acid resulted in suc-
cessful treatment of hemoptysis in pulmonary hemorrhage
resulting from PE-related infarction. There was no recur-
rence of pulmonary hemorrhage during systemic antic-
oagulation for successful management of submassive PE.

Patients presenting with PE and hemoptysis present a
therapeutic conundrum due to competing priorities for the
treatment of two pulmonary emergencies. There are a number
of different invasive and noninvasive strategies for the man-
agement of hemoptysis such as systemic tranexamic acid,
endobronchial tamponade, bronchial artery embolization, laser
photocoagulation, and surgical resection of culprit areas.(11)

Tranexamic acid is a synthetic lysine analog that revers-
ibly binds plasminogen and so acts as a antifibrinolytic
agent.(12) It has been used successfully as a hemostatic agent
in a variety of conditions. Systemic tranexamic acid is as-
sociated with thromboembolic complications.(13,14) Neb-
ulized tranexamic acid could potentially achieve rapid control
of hemoptysis without systemic side effects.

FIG. 1. CT pulmonary angiogram showing pulmonary
embolus in left pulmonary artery and lung infarcts. CT,
computed tomography.

FIG. 2. Evolution of chest X-rays. (A) Left lung infarction. (B) Cavitation in left lung. (C) Resolution of
cavity in left lung.
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A recent randomized controlled trial reported the suc-
cessful use of nebulized tranexamic acid for moderate he-
moptysis(10) due to bronchiectasis, infection, or malignancy.
Other observational reports of using nebulized tranexamic
acid have been in malignancy patients.(8,15,16) Although these
studies indicate benefits, the systemic side effects in the form
of thrombosis have not been investigated. Intravenous tra-
nexamic acid administration is reported to be associated with
thrombotic complications,(17–19) hence its use in the nebu-
lized form should be with caution until definitively excluded
with rigorous investigation.

Furthermore, there is no comparative data available re-
garding the optimal delivery device, dosing, and frequency
of administration. Ideally comparative trials with patient-
centered outcomes should guide treatment recommenda-
tions. However, the number of eligible patients is likely to
be small, and the heterogeneity in their intercurrent disease
would make it likely that a large number would be required
to observe meaningful clinical effects. Based on its well-
understood mechanism of action, the risk of inhaled tra-
nexamic acid appears small, and in a situation with few
other options, we believed its empiric use was reasonable.

Conclusion

This case adds to the growing body of literature support-
ing the use of nebulized tranexamic acid by demonstrating its
safety and efficacy in PE-related hemoptysis.
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