Metadata, citation and similar papers at core.ac.uk

Provided by Tottori University Research Result Repository

Yonago Acta medica 1999;42:175-178

Pulmonary Alveolar Proteinosis Treated with Oral Ambroxol Hydrochlo-
ride and Bronchoalveolar Lavage

Hisashi Suyama, Naoto Burioka, Takanori Sako, Yuji Kawasaki, Yutaka Hitsuda,
Keiji Shigeshiro* and Yukio Matsumoto

Third Department of Internal Medicine, Faculty of Medicine, Tottori University, Yonago 683-
0826 and *Clinic of Internal Medicine, Hakuai Hospital, Yonago 683-0853, Japan

A 59-year-old man visited our hospital in June 1997 because of cough and dyspnea at
rest. He was diagnosed as pulmonary alveolar proteinosis (PAP) by bronchoalveolar
lavage (BAL) and transbronchial lung biopsy. The alveoli were distended with pink
homogeneous material that showed staining with the periodic acid Schiff method. The
concentration of surfactant protein A in BAL fluid was significantly increased. We
treated the patient with oral ambroxol hydrochloride and therapeutic BAL. We believe
that this combination of therapies is the first choice for the treatment of PAP.

Key words: ambroxol hydrochloride; bronchoalveolar lavage; flexible bronchofiberscope; pulmo-
nary alveolar proteinosis; surfactant protein A

Pulmonary alveolar proteinosis (PAP) is charand phospholipids (Sahu et al., 1976; Akino et
acterized by the presence of copious eosinal, 1978; Onodera et al., 1983; Honda et al.,
philic, periodic acid Schiff (PAS)-positive ma- 1989). Amounts of protein and phospholipid
terial in the alveoli and by an excess of surfacwere found to be significantly increased relative
tant components (both lipids and proteins) irio those in contrast to normal subjects. Surfac-
lung lavage. It may be present during the nedant protein A (SP-A) is the predominant phos-
natal period or later in life. PAP is the consepholipid-associated glycoprotein in pulmonary
qguence of a genetic defect involving the lungssurfactant and is specific to the lung. The con-
such as a mutation of the surfactant protein Bents of SP-A in BAL fluid can be measured to
(SP-B) gene, or it can represent an aspect ofdlagnose PAP (Honda et al., 1993). We report a
different genetic disease, such as lysinuric prazase of PAP diagnosed by an increase of SP-A
tein intolerance. PAP may also be associated BAL fluid, and treated by oral ambroxol
with infections, malignancies, exposure tohydrochloride and BAL.

dusts, or the use of certain drugs. In most cases,

however, it occurs as an isolated entity with no

apparent cause, and is known as idiopathic al- Patient report

veolar proteinosis (Antonella et al., 1996). The

cause is likely related to either overstimulatiorA 59-year-old Japanese man who lives in Tottori
of type Il pneumocytes or an impairment of thePrefecture, Japan was admitted to our hospital
mechanism for removal of alveolar phosphoin June 1997 because of cough and dyspnea at
lipids (Cesar et al., 1995). In the alveoli of parest. His past medical history included 2 ad-
tients with PAP, the alveolar clearance of promissions for pneumonia in 1994 and 1995. He
teinaceous materials is impaired. Many investihad smoked 20 cigarettes per day for over 30
gators have reported biochemical studies ofears and had been employed as a garbage man
bronchoalveolar lavage (BAL) fluid in the pa-of a building for over 18 years.

tients with PAP, including analyses of proteins

Abbreviations: BAL, bronchoalveolar lavage; PAS, periodic acid Schiff; PAP, pulmonary alveolar protein-
osis; SP-A, surfactant protein A; SP-B, surfactant protein B; WLL, whole lung lavage
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ment and a transbronchial
lung biopsy was performed
on the right B and B seg-
ments. The specimens were
stained with hematoxylin
and eosin. Lighmicrosco-
py of the transbrarhial lung
biopsy showed distended
alveoli with a pink homoge-
neous material that was
PAS-positive, and slight
thickening of the aleolar
walls with minimal irfil-
tration of lymphocytegFig.
2a). Immunostaining for SP-
A of lung biopsy speanens
Fig. 1a. Computed tomogram of the chest on admission. resulted in positive staining
(Fig. 2b). No atypical lym-
Although physical examination on admis-phocytes were detected in the infiltrating cells.
sion showed respiratory distress, he complaineéthe BAL fluid contained phospholipid and was
only of mild dyspnea. He had a non-productivesent to Sapporo Medical College, Sapporo,
cough. Auscultation of the lung showed coars@apan to measure SP-A. The concentration of
inspiratory crackles in both lung fields. ThereSP-A in the BAL fluid was significantly in-
was mild clubbing of the nail beds. The laboraereased at 482 2g/mL (normal range, 1.3 to
tory findings showed high levels of lactic acid5.2 ug/mL). Also the ratio of SP-A to phos-
dehydrogenase (421 IU/L), C-reactive proteimpholipid was 3.5&g/nmol (normal range, 0.05
(1.27 mg/dL) and carcinoembryonic antigerto 0.11pg/nmol) (Honda et al., 1993). There-
(7.3 ng/mL). Sputum cultures for bacteria, funfore, we made a diagnosis of PAP, and treated
gi and tuberculosis were negative. His cheghe patient with oral ambroxol hydrochloride
radiograph showed diffuse
bilateral interstitial re-
ticular and alveolar den-
sities of both lung fields.
Computed tomography of
the chest showed diffuse,
non-segmental densities of
various degrees, with a pe-
ripheral clear zone, primar-
ily in the mid-lung field,
and honeycombing shadow
in the lower lung field (Fig.
la). Analysis of arterial
blood gases showed hypo
xia (arterial oxygen pres-
sure, 54.1 mm Hg). On the
3rd day after admission, the
patient developed reSpira'Fig. 1b. Computed tomogram of the chest obtained after oral admin-
tory failure. BAL was per- jstration of ambroxol hydrochroloride and therapeutic bronchoalveolar
formed on the right iseg- lavage (BAL).
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(45 mg/day) and thera-
peutic BAL. BAL was per-
formed weekly with 100 to
150 mL of saline instilled
through a fiberoptic bron-
choscope into a segmenta
bronchus under local anes
thesia. The recovered la-
vage fluid was initially
milky, and the lavage was
repeated until the fluid be-
came clear. After 3 series
of therapeutic lavages, his
radiographic infiltrates
have cleared significantly
(Fig. 1b). He is now living Fia. 2a. Photomi hof | b Aveol filled with
H 1g. Za. otomicrogra or lun 10psy. veolar spaces are ftillea wi
and well 2 years following degnse, periodic acig SF():hiff (PAgS)-pgs?/tive and pro?einaceous material.
Alveolar septa are thin throughout the section. PAS stad@0.

our treatment with no evi-
dence of recurrence of the
disease.

consists of lipid bilayer membranes separated

by amorphous proteinaceous material contain-

Discussion ing phospholipids and proteins similar to sur-

factant or one of its components. The lung sur-
PAP is characterized by the deposition of profactant system is a mixture of phospholipids
teinaceous material in air spaces, originally deand protein synthesized and secreted in the al-
scribed in 1958 (Roen et al., 1958). Associatedeolar spaces primarily by type Il pneumocytes.
conditions include immunocompromised statedfs main function is the reduction of surface ten-
which suggests that malfunction of alveolassion to insure stability of alveolar units. Sur-
macrophages allow for the accumulation of abfactant is also thought to be involved in mucus
normal intra-alveolar material. This materialtransport and to interact with the pulmonary
defense system (Luisetti et
al., 1987). SP-Ais a major
hydrophilic (28 to 36 kDa)
glycoprotein of pulmonary
surfactant and is specific
for pulmonary surfactant,
synthesized by type Il cells
and secreted into the alveo-
lar space. An immunohisto-
chemical study using a
polyclonal antibody to sur-
factant-specific apoprotein
has demonstrated that SP-
A is a useful immunohisto-
chemical marker for the
diagnosis of PAP (Honda et

Fig. 2b. Immunostaining for surfactant protein A (SP-A) of lung biops?l" 1993). _In our case, t_he
specimens shows positivity,100. concentration of SP-A in

177



H. Suyama et al.

BAL fluid was significantly higher, confirming
the diagnosis of PAP.

The established treatment of choice for PAPL Akino T, Okano G, Ohno K. Alveolar phospho-
is therapeutic whole lung lavage (WLL), per- lipids in pulmonary alveolar proteinosis. Tohoku
formed under general anesthesia, although this J Exp Med 1978;126:51-62.

. . Antonella A, Maurizio L, Antonio B, Giuseppe
method may be associated with severe hypoxia. R, Giorgio |, Dino S, et al. Bronchoalveolar

After such WLL, migration of alveolar macro-  |avage fluid composition in alveolar proteinosis.
phages increases to supernormal levels, and Am J Respir Crit Care Med 1996;154:817-820.
subsequent clinical relapse is associated with & Cesar AK, Adaani F, Philip TC, Jerrold LA.

decreased level of migration. These results sup- Pulmonary alveolar proteinosis in a painter with
. . elevated pulmonary concentrations of titanium.
port the conclusion of a previous study that the <pest 1995:108:277—-280.

abnormal alveolar macrophage function in PAP4 Diaz JP, Presas FM, Benasco C, Guardiola J,
is an acquired defect (Robert et al., 1989). Munoz L, Clariana A. Response to surfactant
Problems with WLL include hypoxia, flood- activator (ambroxol) in alveolar proteinosis.

. e . Lancet 1984;5:1023.
ing of the contralateral lung, ipsilateral hydro 5 Honda Y, Kataoka K, Hayashi H, Takahashi H,

thorax, f”‘ifwa}’_ trf’;luma, hypothermia a”?' elec- Suzuki A, Akino T. Alterations of acidic phos-
trolyte disequilibrium, and thus WLL requires a pholipids in bronchoalveolar lavage fluids of
trained and experienced staff of physicians and patients with pulmonary alveolar proteinosis.
nurses (Rodi et al., 1995). So this technique Clin Chim Acta 1989;181:11-18. _

must be reserved for clinically progressive® Honda Y, Takahashi H, Shijubo N, Kuroki Y,

f f the di df . d hand Akino T. Surfactant protein-A consentration in
orms of the disease and lor experienced nands y,.qnchoalveolar lavage fluids of patients with

(Diaz et al., 1984). In our patient, after treat- pulmonary alveolar proteinosis. Chest 1993;103:
ment with oral ambroxol hydrochloride and 496-499.

therapeutic BAL the radiographic infiltrates 7 Karl TG. The pharmacology of ambroxol—
have cleared. review and new results. Eur J Respir Dis 1987;

Th . h d . ff f 153:255-262.
e main pharmacodynamic effects o 8 Luisetti M, Salmona M, Pozzi E, Genghini M,

ambroxol hydrochloride are surfactant stimula-  spjaltini L, Masturzo P. In vivo studies of rat

tion, mucokinetic activity and some secreta- alveolar macrophase microviscosity: influence

gogue activity (Karl, 1987). The lung surfac- of pulmonary surfactant synthesis stimulation.
; ; i Lung 1987;165:333-340.

tant system is a mixture of phospholipids and9

. hesized and din the al | Onodera T, Nakamura M, Sato T, Akino T. Bio-
protein synthesized and secreted in the alveolar ;o mica| characterization of pulmonary washings

spaces primarily by type Il pneumocytes. S0 of patients with alveolar proteinosis, interstitial
type Il pneumocyte stimulation with ambroxol pneumonitis and alveolar cell carcinoma.

hydrochloride can lead to chemico-physical and Tohoku J Exp Med 1983;139:245-263.
functional changes in alveolar macrophaged.0 Robert MH, James HD, Robert MR. Improve-

bably th h . . factant ment in alveolar macrophage migration after
probably through an increase In surtactant ,erapeutic whole lung lavage in pulmonary

secretion and uptake (Luisetti et al., 1987). alveolar proteinosis. Am Rev Resp Dis 1989;
Thus, we propose that oral ambroxol hydro- 139:1030-1032.

chloride and therapeutic BAL should be thellRRO_Oli G,d_'OFttig, G?ql'bxse(/?/hc’l '\/'Ie”Chleri“i S,

: - ; aimondi F, Braschi A. ole lung lavage.

first choice in treating PAP. Monaidi Arch Chest Dis 1995;50:64—66.

12 Roen SH, Castleman B, Libow AA, Enzinger
FM, Hunt RTN. Pulmonary alveolar proteinosis.
N Engl J Med 1958;258:1123-1142.
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