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【 CASE REPORT 】

Percutaneous Left Atrial Appendage Closure in a Patient
with Diffuse Alveolar Hemorrhaging Associated with

Anticoagulant Therapy and Atrial Fibrillation
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Abstract:
Diffuse alveolar hemorrhaging (DAH) due to oral anticoagulation (OAC) is a life-threatening condition that

leads to severe respiratory failure. There is a clinical dilemma in that OAC-induced DAH often forces the

discontinuation of OAC therapy and the administration of high-dose corticosteroids, which increases the risk

of stroke and cardiovascular events. We herein report the first case of OAC-induced DAH and atrial fibrilla-

tion (AF) in a patient who completely discontinued OAC therapy and high-dose corticosteroids after experi-

encing percutaneous left atrial appendage (LAA) occlusion. This case suggests that percutaneous LAA clo-

sure may aid in the management of OAC-induced DAH and AF.
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Introduction

Hemorrhaging into the alveolar spaces of the lungs char-

acterizes the syndrome of diffuse alveolar hemorrhaging

(DAH) and is due to disruption of the alveolar-capillary

basement membrane, which is caused by injury or inflam-

mation of the arterioles, venules, or alveolar septal capillar-

ies (1-3). DAH can cause severe acute respiratory failure,

and the reported prognosis of DAH is poor, with in-hospital

mortality rates ranging from 20% to 70% (2, 4, 5).

Atrial fibrillation (AF) is the most common cardiac ar-

rhythmia, and patients with AF should receive long-term

oral anticoagulation (OAC), with medicines such as warfarin

or direct oral anticoagulants to decrease the risk of AF-

induced stroke. However, there is no anticoagulant therapy

that reduces the thrombotic risk without simultaneously in-

creasing the risk of bleeding including DAH. In this context,

a common clinical dilemma occurs, in that OAC-induced

DAH often forces the discontinuation of anticoagulant ther-

apy and the administration of high-dose corticosteroids,

which increases the risk of ischemic stroke and cardiovascu-

lar events.

To resolve this dilemma, we herein report a case in which

percutaneous left atrial appendage (LAA) closure was per-

formed in a patient with OAC-induced DAH and AF.

Case Report

The patient was a 74-year-old man who had been taking

an anticoagulant (apixaban, 10 mg/day) for non-valvular AF

for more than 5 years. He had undergone left lower lobec-

tomy for squamous cell carcinoma of the lung (pT1bN0M0,

stage IA) two months previously, and subsequently, his post-

operative course had been good. However, he was emer-

gently admitted to our hospital due to the appearance of

bloody sputum for the past two weeks and a worsening of

his respiratory condition for the past week.

Chest X-ray and high-resolution computed tomography

(HRCT) on admission demonstrated extensive alveolar infil-

tration in the right lung and left pleural effusion due to left

lower lobectomy (Fig. 1). Laboratory findings revealed se-
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Figure　1.　Chest X-ray film (A) and high-resolution computed tomography (B) on admission dem-
onstrated extensive alveolar infiltration in the right lung, and left pleural effusion due to left lower 
lobectomy. 
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vere inflammation with a white blood cell count of 8,200/μL

(neutrophils: 85.1%; lymphocytes: 10.2%; eosinophils:

1.1%) and a C-reactive protein level of 11.8 mg/dL. The pa-

tient’s platelet count was 213,000/mm3, his hemoglobin level

was 14.4 mg/μL, his prothrombin time-international normal-

ized ratio was 1.19, his activated partial thromboplastin time

was 31.8 seconds, his serum creatinine level was 0.75 mg/

dL, and his Krebs von den Lugen 6 value was 253 IU/mL.

His serum levels of antineutrophil cytoplasmic antibody, per-

inuclear antineutrophil cytoplasmic antibody, antinuclear an-

tibody by indirect fluorescent antibody method, anti-dsDNA

antibody, anti-Ro (SS-A) antibody, anti-La (SS-B) antibody,

anti Jo-1 antibody, and antiglomerular basement membrane

antibody were all negative. The results of echocardiography

showed an almost normal left ventricular function and no

valvular disease.

After admission, as he was resistant to antibiotics

(levofloxacin and meropenem) for 7 days, flexible broncho-

scopy was performed for definitive diagnostic purposes on

day 10. Flexible bronchoscopy showed no abnormal find-

ings, including in the trachea, right middle bronchus, and

stump of the left lower bronchus after lobectomy

(Fig. 2A-C), and subsequent bronchoalveolar lavage (BAL)

findings from the middle bronchus showed a bloody gross

appearance with hemosiderin-filled macrophages and no ma-

lignant cells (Fig. 2D-F). The analyses of the BAL fluid

(BALF) and sputum revealed no causative pathogen or evi-

dence of relapse of lung cancer. In addition, there was no

evidence of disseminated intravascular coagulation or hem-

orrhagic events occurring elsewhere in the body. Given the

clinical findings, a diagnosis of apixaban-induced DAH was

established.

After the diagnosis, apixaban was withdrawn, and predni-

solone (30 mg/day, 0.5 mg/kg/day) was administered on the

10th day. His respiratory status and chest imaging findings

improved quickly within two weeks (Fig. 3), and he became

asymptomatic. However, as he was in a high-risk group for

stroke (CHA2DS2-VASc 3 points), we were concerned that

prolonged withdrawal of apixaban would lead to stroke and

other embolic events, in addition to long-term use of high-

dose corticosteroids. Furthermore, because he was at a high

risk for bleeding with a HAS-BLED score of 5 points, we

were also concerned that the resumption of OAC increased

the risk of rebleeding, which posed a therapeutic dilemma.

Therefore, in view of the high risk of recurrent DAH, and to

prevent stroke, low-dose apixaban (5 mg/day) was restarted

on the 7th day after the diagnosis, and percutaneous place-

ment of a 30-mm WATCHMANTM device (Boston Scientific,

Natick, USA) for LAA closure was performed on the 35th

day after the diagnosis (Fig. 4). The results were excellent

without any significant residual leak, pericardial effusion, or

embolic complication.

After the procedure, low-dose apixaban plus aspirin (81

mg/day) was continued for the initial 45 days, and since

transoesophageal echocardiogram after 45 days showed a

stable device position and LAA occlusion without any sig-

nificant residual leak or device-related thrombus, he discon-

tinued apixaban completely. Thereafter, clopidogrel (75 mg/

day) were also administered for 6 months, and then only as-

pirin was administered indefinitely with adequate predniso-

lone tapering. No prednisolone was given after four months,

but no relapse of DAH or stroke has occurred thus far.

Discussion

Most patients with AF should receive long-term OAC to

reduce the risk of ischemic stroke and other embolic events.

However, anticoagulation increases the risk of major bleed-

ing and is responsible for severe events in up to 2.3% of pa-

tients per year (6). Most bleeding occurs in the gastrointesti-



Intern Med 61: 2045-2050, 2022 DOI: 10.2169/internalmedicine.8551-21

2047

Figure　2.　Flexible bronchoscopy demonstrated that there were no abnormal findings, including in 
the trachea (A), right middle bronchus (B), or stump of the left lower bronchus after lobectomy (C). 
Bronchoalveolar lavage fluid from the middle bronchus showed a bloody gross appearance (D) with 
numerous hemosiderin-filled macrophages detected by Papanicolaou (E) and Berlin blue (F) staining 
(×20). 
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Figure　3.　Chest X-ray film (A) and high-resolution computed tomography (B) on two weeks after 
discontinuation of apixaban and administration of prednisolone therapy revealed remarkable im-
provement. 
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nal tract and brain, but there have been several reports on

DAH as well (7-13).

OAC-induced DAH is a very serious condition, with a

very high in-hospital mortality rate of about 50%, similar to

other causes of DAH (14). Although there are no published

data to guide the management of patients with OAC-induced

DAH and AF, we believe there are three reasons why this

management can be quite challenging. First, the definitive

diagnosis of OAC-induced DAH is often difficult because

symptoms are non-specific, hemoptysis is absent in up to

one-third of patients, and radiographic imaging is also non-

specific and similar to other diseases, such as pneumoni-

tis (3, 15). This means that the discontinuation of OAC is

delayed, and the clinical condition tends to be exacerbated,

leading to a fatal outcome. In addition, although it is often

possible to make a definitive diagnosis only by performing

BALF by bronchoscopy, it is difficult to perform flexible

bronchoscopy, as many patients have severe respiratory fail-

ure. In fact, in the present case, although bloody sputum

was found two weeks before admission, the definitive diag-

nosis and withdrawal of apixaban could only be made based

on the analysis of BALF on day 10 of hospitalization. Sec-

ond, previous reports, including our case, have shown that

DAH is often treated with the long-term use of high-dose

corticosteroids to suppress the cytokine storm caused by

lung injury or inflammation (3, 14, 16). However, the long-

term use of high-dose corticosteroids is known to further

worsen the prognosis, as it greatly increases the risk of

stroke and cardiovascular events (17). In addition, corti-

costeroid use is also known to be associated with a dose-

and time-dependent increase in serious infections (18, 19).

Finally, restarting OAC poses a clinical dilemma due to the

high risk of recurrence of DAH and the occurrence of AF-

induced stroke. Furthermore, there have been no previous

reports detailing whether or not patients with OAC-induced

DAH restarted OAC after stabilization.

For this reason, we focused our attention on LAA closure

in the management of both OAC-induced DAH and AF. The

LAA is the main location of thrombus formation in approxi-

mately 90% of nonrheumatic patients with AF (20). In this

context, the WATCHMANTM device was developed as a me-

chanical barrier to avoid embolization from the LAA by

sealing the orifice of the LAA. Percutaneous LAA closure

using the WATCHMANTM device is feasible, safe, and effec-

tive, and previous data indicate no increase in rates of stroke

or death in comparison to OAC (6, 21-23). In particular, a

recent prospective clinical trial from Japan demonstrated that

the rate of implantation success of the WATCHMANTM de-

vice was 100%. The 2-year incidence was 7.1% for

ischemic stroke, 0.0% for hemorrhagic stroke, 0.0% for sys-

temic infarction, and 2.4% for cardiovascular death or death

from unknown causes, which is an excellent implantation

success rate with acceptable safety and promising clinical

data (24). Therefore, percutaneous LAA closure seems to be

a viable alternative to OAC in patients with AF and DAH

who are at high risk for embolic and bleeding complica-

tions, and over the long term, it has a potential to be more

effective than OAC therapy, as it is associated with less use

of high-dose corticosteroids and re-bleeding. However, since

there are no data on the long-term prognostic efficacy and

safety of percutaneous LAA closure in OAC-induced DAH.

In addition, since the optimal management of systemic glu-

cocorticoids and postprocedural antithrombotic therapy in

OAC-induced DAH is also uncertain at this time (25), fur-

ther studies are needed.

To our knowledge, this is the first report on percutaneous

LAA closure using a WATCHMANTM device in a patient

apixaban-induced DAH and permanent AF. Percutaneous

LAA closure can aid in the management of OAC-induced

DAH and AF.
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Figure　4.　Two-dimensional transesophageal echocardiography image of left atrial appendage be-
fore procedure showed normal left atrium without thrombus (A, B). Subsequently, the deployed left 
atrial appendage closure device (30-mm WATCHMANTM) was confirmed with transesophageal echo-
cardiographic imaging (C, D) and fluoroscopic imaging (E). 
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