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Abstract:

We herein report a case of diffuse alveolar hemorrhage (DAH) associated with dilated cardiomyopathy
(DCM) and sleep apnea syndrome (SAS) in a 47-year-old man. The patient exhibited recurring dyspnea and
bloody sputum. Chest radiography showed bilateral diffuse infiltrative opacities without pleural effusion. A
bronchoscopic analysis of bronchoalveolar lavage fluid revealed hemosiderin-laden macrophages. Based on
these findings, he was diagnosed with DAH. Laboratory and pathological findings ruled out the possibility of
collagen diseases and vasculitis. Overnight polysomnography revealed concomitant severe obstructive SAS.
Treatment with continuous positive-pressure ventilation and pharmacological therapy for DCM prevented re-

currence of DAH.
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Introduction

Diffuse alveolar hemorrhage (DAH) is a persistent and re-
current syndrome caused by rupture of the pulmonary mi-
crovasculature (1) and typically presents with dyspnea,
bloody sputum, and/or hemoptysis (2). Anemia is a key
laboratory finding suggestive of this disease. Previous stud-
ies have reported that 25-50% of patients with DAH die due
to rapidly progressive respiratory failure (3). DAH can de-
velop secondary to collagen diseases, including systemic lu-
pus erythematosus, vasculitis (4), or adverse events related
to pharmacological agents, such as anticoagulants and anti-
platelet drugs. Other involving
phospholipid syndrome and idiopathic pulmonary he-
mosiderosis have also been reported (5-7). Most cases of
idiopathic DAH with an undetermined pathophysiology are
difficult to treat.

rare  diseases anti-

Dilated cardiomyopathy (DCM) is characterized by de-
creased left ventricular contraction and dilation of the left
ventricular cavity, which precipitate a reduced cardiac output
leading to heart failure. There is no radical treatment avail-
able at present other than heart transplantation. DCM com-
prises idiopathic as well as secondary types, including sar-
coidosis and amyloidosis, which produce systemic manifes-
tations.

Patients with sleep apnea syndrome (SAS) experience re-
peated apnea and hypopnea during sleep. Upper airway ob-
struction, often caused by obesity or hypertrophic pharyn-
geal tonsils, frequently occurs in patients with SAS. These
phenomena induce hypoxemia and increase blood pressure,
which can lead to various complications.

To our knowledge, this is the first report of a patient with
DAH accompanied by SAS and/or DCM. In addition, we
also discuss the pathophysiological mechanism underlying
these rare complications.
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Table. Results of Blood Test on Admission.
Hematology Biochemistry Serology
White blood cells 5,000 /uL T-Bil  0.71 mg/dL CRP 27 mg/dL
Neutrophil 80.4 % AST 72 TU/L BNP 232 pg/mL
Lymphocyte 16.6 % ALT 31 IU/L KL-6 389 U/mL
Basophil 0.2 % LDH 777 IU/L ACE 8.7 IU/L
Eosinophil 0% TP 6.5 g/dL sIL-2R 772 U/mL
Monocyte 2.8 % Alb 3.3 g/dL 1-3- B-D glucan 13 pg/mL
Red blood cells 395 x10%uL BUN 29 mg/dL
Hemoglobin 9.6 g/dL Cr 1.37 mg/dL
Hematocrit 30.1 % Na 135 mEq/L
Platelets 18 x10%uL K 4.3 mEqg/L
Cl 101 mEq/L

ACE: angiotensin-converting enzyme, BNP: brain natriuretic peptide, KL-6: Krebs von den Lungen-6, sIL-2R: solu-

ble interleukin-2 receptor

Case Report

A 47-year-old obese man (height, 170 cm; weight, 80 kg;
BMI, 27.7), who had been treated for hypertension with an
angiotensin II receptor antagonist (irbesartan 100 mg/day)
and a calcium channel blocker (amlodipine 5 mg/day), com-
plained of dyspnea during exertion. His blood pressure was
118/68 mmHg and well-controlled under treatment. Ultra-
sonic echocardiography revealed a decreased left ventricular
contraction, dilated left ventricular cavity (end-diastolic di-
ameter 63 mm), and impaired ejection fraction (32%). How-
ever, there was no significant stenosis in the coronary artery.
Right heart catheterization showed a high pulmonary arterial
pressure (mean 47 mmHg) and pulmonary capillary wedge
pressure (mean 32 mmHg), suggestive of a left-side cardiac
failure leading to post-capillary pulmonary arterial hyperten-
sion. However, the cardiac index was 2.96 L/min/m’, which
was within the normal range.

A myocardial biopsy was performed, which showed no
granulomas or amyloid deposits. "“F-2-deoxy-2-fluoro-D-
glucose (FDG) positron emission tomography (PET) re-
vealed a low FDG uptake in the ventricular septum. Based
on these findings, he was diagnosed with idiopathic DCM.
Additional treatment with a selective aldosterone receptor
antagonist (eplerenone 25 mg/day) was initiated, and he was
followed at an outpatient clinic.

Three months later, he presented with fever, bloody spu-
tum, and worsened dyspnea. His blood pressure and periph-
eral oxygen saturation were 120/70 mmHg and 77% on
room air, respectively. He was not taking any antiplatelet
drugs or anticoagulants. He had no history of vasculitis or
autoimmune disorders involving joint pains, skin rash, pho-
tosensitivity, or Raynaud’s phenomenon.

A laboratory examination demonstrated microcytic anemia
(hemoglobin level, 9.6 g/dL; mean corpuscular volume, 76
fL). Coagulation studies were normal, therefore ruling out
thrombocytopenia. Serum markers including antinuclear an-
tibody, anti-neutrophil cytoplasmic antibodies, anti-

cardiolipin antibody, and anti-glomerular basement mem-
brane antibody were negative. Serum levels of angiotensin-
converting enzyme and lysozyme were within the normal
range (Table). Ultrasonic echocardiography revealed a wors-
ened ejection fraction (20%). Chest radiography (Fig. 1A)
and computed tomography (CT) (Fig. 1B, C) revealed bilat-
eral diffuse ground glass opacities (GGOs) with intact pe-
ripheral lesions; however, pleural effusion was not observed.

We administered antibiotic agents for possible bacterial
pneumonia. However, a sputum examination did not demon-
strate any bacterial pathogens. His symptoms and abnormal
imaging findings gradually improved (Fig. 2A-C). However,
he developed recurrence of bloody sputum one month later.
Chest radiograph and CT showed consolidation surrounded
by GGO in the upper right lobe (Fig. 3A-C). Bronchoscopy
was performed, showing bloody effusion in the right upper
bronchus (Fig. 4A). An analysis of the bronchoalveolar lav-
age fluid collected from the right middle lobe branch
(Fig. 4B) revealed hemosiderin-laden macrophages (Fig. 4C).
The proportions of lymphocytes and eosinophils were within
a normal range. A histological analysis demonstrated no
granulomas, amyloid or hemosiderin deposits, or vascular
inflammation. Based on these findings, the patient was diag-
nosed with DAH.

Nocturnal hypoxia with apnea and hypopnea was ob-
served by overnight pulse oximetry monitoring during hos-
pitalization. He was overweight suggestive of concomitant
SAS. Polysomnography was performed, which showed a
high apnea-hypopnea index (4% oxygen desaturation index:
62.0 times/h; minimum peripheral oxygen saturation: 72%;
obstructive apnea index: 6.4 times/h; central apnea index: O
times/h; mixed apnea index: 0.6 times/h; hypopnea index:
48.7 times/h) with frequent upper airway obstruction. The
patient was therefore diagnosed with severe SAS.

After auto-adjusting
positive-pressure ventilation device (maximal positive airway
pressure, 20 cmH.O; minimum positive airway pressure, 4
cmH,O; mean positive airway pressure, 10 cmH.O), which
improved the apnea-hypopnea index to 5 times/h, in addition

treatment with an continuous
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Figure 1. (A) Chest radiography showed bilateral infiltration, and (B, C) computed tomography
showed bilateral diffuse ground glass opacity without pleural effusion.

Figure 2. (A) Chest radiography showed bilateral infiltration, and (B, C) computed tomography
showed marked improvement of the bilateral diffuse ground glass opacity.

Figure 3. (A) Chest radiography and (B, C) computed tomography showed newly emerging con-
solidation in the right upper lobe.
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Figure 4. (A) Bronchoscopy revealed bloody effusion in the right upper bronchus. (B) A cytological
examination of the bronchoalveolar lavage fluid showed hemosiderin-laden macrophages. (C) Bron-
choalveolar lavage showed hemoid deposits.

to pharmacological therapy for chronic heart failure, normal
imaging finding were reported with no recurrence of symp- Discussion
toms for 1 year.
DAH frequently results in severe respiratory failure char-
acterized by a high mortality and poor prognosis. In the pre-
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sent case, DAH was not fatal because of spontaneous remis-
sion. Pulmonary capillaritis in necrotizing neutrophilic inter-
stitial pneumonitis and small-vessel vasculitis with destruc-
tive alveolar capillary basement membranes can cause
DAH (8). Secondary causes of DAH involving collagen dis-
eases, vasculitis, sarcoidosis, and amyloidosis were sus-
pected (9, 10). However, combined examinations ruled out
these possibilities. In addition, the patient was not taking
any antiplatelet drugs or anticoagulants. Thus, we speculated
that coexisting DCM and SAS might have triggered DAH
via a non-immunological mechanism.

Previous reports have described combined DAH and
DCM concomitant with celiac disease or idiopathic pulmo-
nary hemosiderosis (11, 12), indicative of a similar underly-
ing immunological mechanism. However, our patient did not
present with gastrointestinal symptoms or hemosiderin de-
posits in his lungs. Further investigations were needed to de-
tect pathogenic antibodies in order to completely rule out
such possibilities.

Chronic heart failure increases pulmonary venous pres-
sure, which might induce micro-vessel rupture, resulting in
DAH (13, 14). Interestingly, a recent study showed that car-
diovascular diseases increased long-term mortality in pa-
tients with DAH (15), which is indicative of a close patho-
physiologic relationship between them.

Previous reports have also described cases of negative
pressure-induced alveolar hemorrhage due to upper airway
obstruction after surgery or bilateral vocal cord paraly-
sis (16, 17). These findings raise the possibility that upper
airway obstruction accompanied by SAS might cause and/or
exacerbate alveolar hemorrhage. Thus far, there have been
no reports of combined DAH and SAS, suggesting the im-
portance of additional causative conditions.

Another report indicated that about 30% of patients with
DCM-like cardiomyopathy were accompanied by obstructive
sleep apnea syndrome (OSAS). Idiopathic cardiomyopathy
and a high BMI in men were associated with an increased
morbidity of OSAS (18, 19). Thus, these combined condi-
tions might induce alveolar hemorrhage.

In summary, increased pulmonary venous pressure due to
DCM and increased airway negative pressure due to SAS
might have synergistically caused DAH in this case. Clini-
cians should note the possibility of concomitant cardiovascu-
lar diseases, especially DCM and/or SAS, in patients with
DAH.
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