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Editorials

Diffuse panbronchiolitis and cystic fibrosis: East meets West

Diffuse panbronchiolitis is an intractable disease of adult
patients, often elderly, which involves infiltration of
plasma cells and lymphocytes with inflammatory hyper-
trophy of the walls of the respiratory bronchioles.' It is
predominantly seen in men. The main sites of the chronic
inflammation are the bronchiolar and centrilobular
regions, and the main symptoms are dyspnoea, cough, and
expectoration. The disease was first described in Japan in
1969 and subsequently in Korea and China, and a few
cases have been reported outside Asia - notably in Asian
emigrants - probably too few as the disease is virtually
unknown by physicians in the western world. However, by
1983 more than 1000 cases of probable diffuse panbron-
chiolitis and 82 histologically confirmed cases had been
reported.2

In this issue of Thorax two studies are published on
patients with diffuse panbronchiolitis.34 Koyama and col-
leagues' have examined the bronchial responsiveness to
methacholine in patients with diffuse panbronchiolitis and
a group with chronic obstructive pulmonary disease, and
also the response to bronchodilators in two larger groups.
They found substantial differences in both the methacho-
line and the bronchodilator response between the two
diseases, with much lesser responses being found in the
patients with diffuse panbronchiolitis. They suggest that
the airflow restriction in bronchiolitis is much more fixed
than in chronic obstructive pulmonary disease due to
irreversible structural changes within the bronchioles.
Tamaoki and colleagues4 report the effect of long term
inhalation of oxitropium bromide in patients with diffuse
panbronchiolitis and a group with chronic bronchitis.
After five weeks they reported improved airway flow and
decreased sputum quantity, but no change in sputum
bacteriology.
The aetiology of the disease, however, is not yet clear.

Haemophilus influenzae infections occur repeatedly or con-
tinuously over a long course and, during this time, the
respiratory bronchioles become obstructed and the nearby
airway bronchioles become dilated. With these morpholo-
gical changes superinfection with Pseudomonas aeruginosa
occurs and the disease becomes intractable.' Polymorpho-
nuclear leucocytes become more abundant and free poly-
morphonuclear leucocyte elastase is present in bronchial
fluid and participates in the tissue damage."7 Antibodies in
serum and sputum against Ps aeruginosa are present.8 The
chronic Ps aeruginosa infection is caused by mucoid strains
of these bacteria growing as a biofilm which is virtually
impossible to eradicate by means of antibiotics.9

In 1987 the Research Project team of the Ministry of
Health and Welfare for Specific Diseases in Japan found
that the 10 year survival rate was 12-4% in cases infected
with Ps aeruginosa and 73 1% in cases without Ps aerugi-

nosa infection.' Chronic suppressive treatment with long
term daily erythromycin is reported to reduce significantly
the symptoms and inflammatory parameters and to in-
crease the 10 year survival to more than 90%.' Similar
results have been obtained with the new macrolides such
as clarithromycin and with fluoroquinolones. The efficacy
of macrolides, in spite of their lack of bacteriostatic or
bacteriocidal effect against Ps aqruginosa,'0 has been
studied in vitro and in animal models and it seems that it
results from a sub-MIC effect which inhibits the produc-
tion of proteins such as the exoproteases of Ps aeruginosa
and from interference with the biofilm matrix.9" Such
effects are not routinely investigated in the clinical micro-
biology laboratory, and in this respect the ordinary reports
of sensitivity testing are of no help to clinicians.'2 In
addition, an inhibitory effect of macrolides on polymor-
phonuclear leucocyte function and TNF-ct excretion from
monocytes may contribute to their clinical efficacy. 'II'4

Cystic fibrosis was first described in 1936 and is pre-
dominantly found in Caucasians; it is unknown in Japan,
China, and Korea. It is a genetic heterogeneous disease
which is transmitted as an autosomal recessive trait. The
cystic fibrosis gene is located on chromosome 7. More than
300 mutations are known in the gene, probably accounting
for the variable symptoms found in cystic fibrosis.'5 The
cystic fibrosis gene product is a membrane bound protein
called the cystic fibrosis transmembrane conductance
regulator (CFTR) protein. This protein is the chloride ion
channel which regulates the transportation of chloride ions
across fluid transporting epithelial cells.'5 The cystic fibro-
sis defect of the CFTR protein leads to altered secretions
(salty sweat, thick mucus), blocked ducts and thereby
reduced mucosal defence'5 which, in turn, leads to recur-
rent and chronic bacterial infections in the lungs. In small
children the bacteria most frequently involved are Staphy-
lococcus aureus and Haemophilus influenzae. 16 In older
children and adult patients these bacteria may still play a
part, but the major pathogen is Ps aeruginosa. 16 The
chronic Ps aeruginosa infection is caused by mucoid strains
of these bacteria growing as a biofilm which is virtually
impossible to eradicate with antibiotics.'6 The most re-
markable host response to the infection is the pronounced
antibody response which continues to increase over many
years, and which is correlated with poor prognosis.'7 The
correlation between the antibody response and poor prog-
nosis is due to immune complex mediated chronic inflam-
mation in the lungs of patients with cystic fibrosis.'7 18 The
inflammatory reaction is dominated by polymorphonuc-
lear leucocytes and released leucocyte proteases, myelo-
peroxidase and oxygen radicals are the main mechanisms
of lung tissue damage; in this process the high levels of
cytokines (IL-1, IL-6, TNF, and IRAP) in sputum is
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probably also important.1923 Based on the pathophysi-
ology of the lung tissue damage, a novel and promising
therapy has been developed consisting of inhalation of
protease inhibitors which, in addition to neutralising the
polymorphonuclear leucocyte elastase in the lungs, also
inhibits IL-8 production in the bronchial epithelial cells
and thereby downregulates this important polymorpho-
nuclear leucocyte chemoattractant.222425 Maintenance
chemotherapy (chronic suppressive chemotherapy) is used
in many cystic fibrosis centres to suppress the number and
activity of the Ps aeruginosa bacteria in the lungs of
patients with cystic fibrosis. More than 90% of the
patients now survive for at least 10 years after onset of the
chronic infection compared with previously when "on
demand" treatment resulted in survival of only 50% for
five years. The lung function and inflammatory para-
meters improve during antibiotic treatment and this effect
is still detectable 1-2 months after completion of the
treatment.'7 Inhalation therapy with aminoglycosides and
,B-lactam antibiotics and/or ciprofloxacin treatment is used
as an alternative.26

It is obvious that striking similarities exist between the
chronic Ps aeruginosa infection in diffuse panbronchiolitis
and cystic fibrosis. Although the Japanese scientists and
clinicians and those in the West have worked indepen-
dently on two different diseases, the results show that the
pathogenesis, therapy, and prognosis of the most import-
ant infectious complication in both diseases - chronic
pulmonary Ps aeruginosa infection - is quite similar. In
one important aspect, however, cystic fibrosis research has
advanced much further than diffuse panbronchiolitis re-

search, as the molecular genetics of cystic fibrosis has been
so well described since the discovery of the cystic fibrosis
gene in 1989, whereas the aetiology of diffuse panbron-
chiolitis is still unknown. Could the pathophysiology of
diffuse panbronchiolitis be related to cystic fibrosis? The
most common mutation in cystic fibrosis (delta F508) was
not found in a recent investigation of 21 patients with
diffuse panbronchiolitis,27 but there are no reports on

investigations of the occurrence of any other of the more
than 300 cystic fibrosis mutations, some of which lead to
less severe symptoms. Maybe it is time for scientists and
clinicians working on cystic fibrosis and diffuse panbron-
chiolitis to come together to exchange results and ideas to
the benefit of both groups of patients.
Department of Clinical Microbiology 7806 N H0IBY
and Danish Cystic Fibrosis Center,
Rigshospitalet,
University of Copenhagen,
DK-2200 Copenhagen N,
Denmark

1 Tanimoto H. A review of the recent progress in treatment of patients with
diffuse panbronchiolitis associated with Pseudomonas aeruginosa infection
in Japan. In: Homma JY, Yanimoto H, Holder IA, H0iby N, Doring G,
eds. Pseudomonas aeruginosa in human diseases. Antibiot Chemother
1991;44:94-8.

2 Homma H, Yamanaka A, Tanimoto SMT, Chijimatsu Y, Kira S, et al.
Diffuse panbronchiolitis. A disease of the transitional zone of the lung.
Chest 1983;83:63-9.

3 Koyama H, Nishimura K, Mio T, Ikeda A, Sugiura N, Izumi T. Bronchial
responsiveness and acute bronchodilator response in chronic obstructive
pulmonary disease and diffuse panbronchiolitis. Thorax 1994;49:540-4.

4 Tamaoki J, Chiyotani A, Tagaya E, Sakai N, Konno K. Effect of long term
treatment with oxitropium bromide on airway secretion in chronic
bronchitis and diffuse panbronchiolitis. Thorax 1994;49:545-8.

5 Fujita J, Nakamura H, Yamagishi Y, Yamaji Y, Shiotani T, Irino S.
Elevation of plasma truncated elastase alpha-I-proteinase inhibitor com-
plexes in patients with inflammatory lung diseases. Chest 1992;102:129-
34.

6 Yasuoka S, Fujisawa K, Ueta Y, Nii Y, Inoue I, Tani K, et al. Cell profile
and elastase activity in diffuse panbronchiolitis investigated by bronchoal-
veolar and bronchial lavage. Intern Med 1992;31:599-605.

7 Ichikawa YHK, Tanaka M, Nakamura M, Tokunaga N, Kaji M. Neutro-
philia in bronchoalveolar lavage fluid of diffuse panbronchiolitis. Chest
1990;98:917-23.

8 Noda Y, Yasuoka S, Inoue I, Tani K, Fujisawa K, Ogura T. Analysis of
IgA antibody to Pseudomonas aeruginosa in sera and sputa of patients with
chronic airway diseases. Intern Med 1992;31:575-82.

9 Kobayashi H, Ohgaki N, Takeda H. Therapeutic possibilities for diffuse
panbronchiolitis. Int J Antimicrob Agents 1993;3:81-6.

10 Nagai H, Shishido H, Yoneda R, Yamaguchi E, Tamura A, Kurashima A.
Long-term low-dose administration of erythromycin to patients with
diffuse panbronchiolitis. Respiration 1991;58:145-9.

11 Sakata K, Yajima H, Tanaka K, Sakamoto Y, Yamamoto K, Yoshida A, et
al. Erythromycin inhibits the production of elastase by Pseudomonas
aeruginosa without affecting its proliferation in vitro. Am Rev Respir Dis
1993;148: 1061-5.

12 Anwar H, Dasgupta MK, Costerton JW. Testing the susceptibility of
bacteria in biofilms to antibacterial agents. Antimicrob Agents Chemother
1990;34:2043-6.

13 Ichikawa Y, Ninomiya H, Koga H, Tanaka M, Kinoshita M, Tokunaga N,
et al. Erythromycin reduces neutrophils and neutrophil-derived elastoly-
tic-like activity in the lower respiratory tract of bronchiolitis patients. Am
Rev Respir Dis 1992;146:196-203.

14 Iino Y, Toriyama M, Kudo K, Natori Y, Yuo A. Erythromycin inhibition
of lipopolysaccharide-stimulated tumor necrosis factor alpha production
by human monocytes in vitro. Ann Otol Rhinol Laryngol 1992;Suppl: 16-
20.

15 Collins FS. Cystic fibrosis - molecular biology and therapeutic impli-
cations. Science 1992;256:774-9.

16 Koch C, Hoiby N. Pathogenesis of cystic fibrosis. Lancet 1993;341:1065-9.
17 Hoiby N, Koch C. Pseudomonas aeruginosa infection in cystic fibrosis and its

management. Thorax 1990;45:881-4.
18 Wisnieski JJ, Todd EW, Fuller R, Jones PK, Dearborn DG, Boat TF, et al.

Immune complexes and complement abnormalities in patients with cystic
fibrosis. Am Rev Respir Dis 1985;132:770-6.

19 Kronborg G, Hansen M, Svenson M, Fornsgaard A, Hoiby N, Bendtzen K.
Cytokines in sputum and serum from patients with cystic fibrosis and
chronic Pseudomonas aeruginosa infection as markers of destructive
inflammation in the lungs. Pediatr Pulmonol 1993;15:292-7.

20 Suter S. The imbalance between granulocyte neutral proteases and antipro-
teases in bronchial secretions from patients with cystic fibrosis. In: Hoiby
N, Pedersen SS, Shand GH, Doring G, Holder IA, eds. Pseudomonas
aeruginosa infection. Antibiot Chemother 1989;42:158-68.

21 Goldstein W, Doring G. Lysosomal enzymes from polymorphonuclear
leukocytes and proteinase inhibitors in patients with cystic fibrosis. Am
Rev Respir Dis 1986;134:49-56.

22 McElvaney NG, Hubbard RC, Birrer P, Chernick MS, Caplan DB, Frank
MM, et al. Aerosol alpha,-antitrypsin treatment for cystic fibrosis. Lancet
1991;337:392-4.

23 Berger M. Inflammation in the lung in cystic fibrosis - a vicious cycle that
does more harm than good. Clin Rev Allergy 1991;9:119-42.

24 Nakamura H, Yoshimura K, McElvaney NG, Crystal RG. Neutrophil
elastase in respiratory epithelial lining fluid of individuals with cystic
fibrosis induces interleukin-8 gene expression in a human bronchial
epithelial cell line. J Clin Invest 1992;89:1478-84.

25 McElvaney N, Nakamura H, Birrer P, Hebert C, Wong W, Alphonso M, et
al. Modulation of airway inflammation in cystic fibrosis. In vivo suppres-
sion of interleukin-8 levels on the respiratory epithelial surface by
aerosolization of recombinant secretory leukoprotease inhibitor. J Clin
Invest 1992;89:1296-301.

26 Littlewood JM, Smye SW, Cunliffe H. Aerosol antibiotic treatment in
cystic fibrosis. Arch Dis Child 1993;68:788-92.

27 Akai S, Okayama H, Shimura S, Tanno Y, Sasaki H, Takishima T. Delta
F508 mutation of cystic fibrosis gene is not found in chronic bronchitis
with severe obstruction in Japan. Am Rev Respir Dis 1992;146:781-3.

532


