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Diffuse Panbronchiolitis Associated with Adult T-cell
Leukemia — A Case Report
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Diffuse panbronchiolitis (DPB) is a disease characterized by chronic inflammation exclusively
located in the respiratory bronchioles. It has been previously reported to occur exclusively in
East Asians, primarily in Japanese, Korean, and Chinese populations. The definite causative
agent remains unclear; neither environmental factors nor infectious agents have been
demonstrated. A significantly high frequency of anti-HTLV-I antibody in patients with DPB, higher
than in those with other diseases and healthy controls, has been reported. Adult T-cell leukemia/
lymphoma (ATL) is a category of lymphoid malignancy characterized histologically by malignant
lymphocytes with flower-shaped nuclei, and HTLV-1 has been recognized as a causative agent
of ATL. We present a case of DPB complicated by ATL and review the relationship between
them. (Thorac Med 2006; 21: 94-100)
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Introduction

Diffuse panbronchiolitis (DPB), first descri-
bed by Yamanaka et al. in 1969, is a disease cha-
racterized by chronic inflammation exclusively
located in the respiratory bronchioles [1]. Histolo-
gically, chronic inflammation mainly affects the
respiratory bronchioles, with distinctive intersti-
tial accumulations of foamy cells in the wall of
the bronchioles, adjacent alveolar ducts, and
alveoli [2]. Diffusely disseminated bronchiolitis
and peribronchiolitis cause obstructive respira-
tory disorders and early hypoxemia. The prog-

nosis of patients with this disease has been poor,
with a 10-year survival rate of 33.2% in 1983,
but long-term treatment with erythromycin has
increased the 10-year survival rate to > 90% [3].
DPB was previously reported exclusively in East
Asians, primarily in Japanese, Korean, and
Chinese populations. A few cases have been
reported in Europe and North America [4]. The
definitive causative agent remains unclear;
neither environmental factors nor infectious
agents have been demonstrated to be the cause.
Genetic influence may play an important role in
the development of DPB. A strong association
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with B54 human leukocyte antigen has been
shown [5]. In addition, a significantly high frequ-
ency of anti-HTLV-I antibody in patients with
DPB, higher than in those with other diseases and
healthy controls, was reported by Kimura in 1992
[6].

Adult T-cell leukemia/lymphoma (ATL),
identified by Takatuki in 1977, is a category of
lymphoid malignancy characterized histologi-
cally by malignant lymphocytes with flower-
shaped nuclei [7]. In 1980, HTLV-1 viral particles
were found in the cells of a patient who had ATL,
and these viral particles have been recognized as
a causative agent of ATL ever since [8]. There
are 4 subtypes of ATL: acute, chronic, smolde-
ring, and lymphoma. Regardless of the subtype,
ATL is refractory to therapy. The major cause of
death in any subtype is respiratory complications
[9]. DPB is 1 of the possible pulmonary compli-
cations [10]. We herein present a case of DPB
complicated by ATL and review the relationship
between them.

Case Presentation

A 53-year-old female complained of dyspnea
on exertion and productive cough for several
years. She was a non-smoker and denied having
any allergy history. She had been diagnosed with
chronic sinusitis and bronchiectasis 2 years prior
to visiting our chest clinic. The first chest X-ray
we obtained revealed diffuse micronodular
infiltrative shadows and tram lines in both lung
fields (Figure 1). Physical examinations revealed
bilateral fine crackles on auscultation of the chest.
Spirometry revealed an obstructive disturbance
(FVC, 45%; FEV1, 30%; FEV1/FVC, 56%).
Blood gas analysis showed mild hypoxemia. (pH
7.447, PO2 89, PCO2 33 mmHg under a nasal
prong for 2 l/min). High-resolution computed

tomography of the lung showed centrilobular
nodules with distal branching bronchovascular
structures, and dilated airways with thickened
walls (Figure2). Pseudomonas aeruginosa and
Haemophilus influenzae were cultured from the

Fig. 1.  Chest X-ray revealing diffuse micronodular infiltrative shadows
and tram lines in both lung fields.

Fig. 2.  High-resolution computed tomography of the lung showing
centrilobular nodules with distal branching bronchovascular structures.
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sputum. The leukocyte count was 8400/ul. Serum
IgA was 108 mg/dl (normal range: 85-453 mg/
dl). Cold hemagglutinin (CHA), rheumatoid
factor and antinuclear antibody were both nega-
tive. On the basis of these data, a diagnosis of
diffuse panbronchiolitis (DPB) was made, accor-
ding to the clinical criteria established by Homma
[1] in 1983.

The patient was then treated with low-dose
erythromycin (500 mg/day) and followed up
regularly at our clinic. Six months later, she was
admitted to our hospital because of increasing
dyspnea and fever for 8 days. The leukocyte count
was 37,500/ul with 70.5% lymphocytes. A high
C-reactive protein level (2.29 mg/dl, normal
range, < 0.5 mg/dl) was noted. Chest X-ray showed
diffuse micronodular shadows, patchy opacities
and a wide mediastinum (Figure 3). Auscultation
of the lungs revealed coarse crackles in the right

lower lung and diffuse wheezing. An initial
diagnosis of DPB and right lower lung pneumonia
was made. At the beginning, empiric antibiotics
with amoxicillin/clavulanic acid and gentamicin
were administered. Mycoplasma Ab and urine
legionella Ag were negative. Pseudomonas
aeruginosa was cultured from the sputum 3 days
later. Accordingly, the antibiotics were changed
to piperacillin and gentamicin. The patient
gradually became afebrile, however, persistent
leukocytosis and a progressive change in the
appearance of the lung infiltrates on the chest X-
ray were noted. Antibiotics were then changed
to piperacillin/tazobactam and erythromycin.

Computed tomography of the chest was
arranged, which revealed marked lymphoadeno-
pathy in the bilateral axilla, hila, and the medias-
tinum; right-side pleural effusion was also noted.
Several enlarged lymph nodes were palpable in
the bilateral inguinal areas. Serum LDH was 425
mg/dl (normal range: 135-225 mg/dl). A chest
echo was done, and a moderate amount of pleural
effusion was found on the right side. The pleural
effusion study revealed lymphocyte-predominant
exudates with a WBC count of 12960/ul and LDH
of 277 mg/dl. Pleural effusion cytology revealed
abundant mature lymphoid cells. Lymphoma was
highly suspected. A left inguinal lymph node
excisional biopsy was done, and the result of the
pathology report showed malignant T-cell lym-
phoma. The peripheral blood smear and bone
marrow study showed lymphocytes with clover-
leaf-shaped nuclear lobation. (Figure 4). Sero-
logic examination also revealed that anti-HTLV-
I antibody was positive by 128-fold. She was a
carrier of human T-cell lymphotropic virus type
I (HTLV-I). The diagnosis of adult T-cell leuke-
mia (acute type) was finally made.

The patient began receiving chemotherapy
with cyclophosamide, doxorubicin, vincristine,

Fig. 3.  Chest X ray showing diffuse micronodular shadows, patchy
opacities, and a wide mediastinum.
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and prednisolone (the “CHOP” regimen). The
patient’s clinical symptoms, as well as the fin-
dings on chest-X rays, improved gradually. The
patient was discharged 9 days later.

Discussion

The patient presented herein was a carrier of
human T-cell lymphotropic virus type I (HTLV-
I). She was diagnosed as having diffuse panbron-
chiolitis (DPB), based on the clinical criteria
established by Homma [1] in 1983. These criteria
included: (1) symptoms of chronic cough, sputum,
and dyspnea on exertion; (2) physical signs
consisting of coarse crackles, rhonchi, or wheezes
on auscultation of the chest; (3) radiographic
findings showing bilateral diffuse fine nodular
shadows or chest CT scans revealing centrilobular
micronodules; (4) pulmonary function studies
showing at least 3 of the following 4 abnor-
malities: FEV1/FVC < 70%, VC < 80% of the
predicted value, RV > 150% of the predicted
value, PaO2 < 80 mmHg; (5) additional clinical
findings of chronic parasinusitis, increased cold
hamagglutinin titers (x64 or higher), or increased

immunoglobulin A. The clinical findings of our
patient fulfilled most of the criteria, thus bron-
choscopic biopsy or open lung biopsy was not
arranged. However, the patient was also diagno-
sed as having the acute type of adult T-cell
leukemia (ATL) 6 months later. Is there any
relationship between DPB and ATL? HTLV-I
retrovirus may be the key to the connection.

HTLV-I is the first human oncogenic retro-
virus to be discovered, and is described as the
causative agent of ATL [7]. Both HTLV-I and
ATL have been shown to be endemic in some
regions of the world, especially in southwest
Japan [11], the Caribbean islands, and parts of
Central Africa [12, 21]. Antibodies against
HTLV-I have been found in over 1 million indivi-
duals [22], and more than 700 cases of ATL are
diagnosed each year in Japan alone. The cumula-
tive (life span of 70 years) incidence of ATL
among HTLV-I carriers in Japan is estimated at
2.5% (3-5% in males and 1-2% in females), if
competing risks for other diseases are disregarded
[23].

The assertion that the clinical entity, TSP/
HAM (tropical spastic paraparesis/HTLV-I
associated myelopathy), is a non-neoplastic
inflammatory process related to the HTLV-I
infection, leads to the notion that HTLV-I may
likely be the causative agent of some inflam-
matory disorders, such as arthritis, uveitis, and
inflammatory pulmonary diseases [13-15]. DPB
is 1 of the possibly-related inflammatory pulmo-
nary diseases reported by Kikuchi et al. in 1996
[15]. Pulmonary complications in HTLV-I car-
riers have been reported to range from subclinical
lymphocytic alveolitis and DPB, to lymphocytic
interstitial pneumonia. [15, 19].

A nationwide histopathologic study in Japan
to characterize pulmonary involvement in 32
HTLV-1 carriers with symptomatic chronic

Fig. 4.  Peripheral blood smear showing lymphocytes with clover-
leaf-shaped nuclear lobation.
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pulmonary diseases demonstrated that 72% of the
patients had bronchiolar involvement, rather than
interstitial involvement, including DPB in 9
patients and chronic bronchiolitis in 14 patients
[16]. Chronic bronchiolitis is pathologically
characterized by the lymphocytic inflammation
of small bronchi and membranous bronchioles
without foamy cells, which are frequently charac-
teristic of patients with DPB. Even so, could we
say that HTLV-I-associated bronchiolitis (with a
histological study revealing no foamy cells) is
different from DPB? It is well-known that the
diagnosis of DPB is based on clinical, functional,
radiological, and histological findings. None of
these is sufficient evidence by itself, since an
isolated finding is nonspecific and could lead to
a misdiagnosis. The current and popularly used
diagnostic criteria are the clinical criteria descri-
bed by Homma [1] in 1983.

The Ministry of Health and Welfare of Japan
modified these criteria in 1995, yet histological
proof is still deemed not necessary. In fact, Mukae
et al. reported cases of HTLV-I carriers diagnosed
with DPB using clinical criteria, yet whose histo-
logical findings showed no typical foamy cells
[17]. This indicated that HTLV-I-associated
bronchiolitis and DPB might overlap, under
current diagnostic criteria. To assess whether
these 2 conditions can be differentiated, Kadota
et al., in 2004, reported on a study of 58 Japanese
patients they had examined: 15 had HTLV-1-
associated bronchiolitis and 43 had DPB (HTLV-
1 was negative) [18]. Both conditions were com-
pared using clinical symptoms, laboratory fin-
dings, radiological findings, histological findings,
BAL fluid testing, and the treatment effect of
macrolides. The study demonstrated that the
clinical, laboratory, radiological, and bacterial
features were strikingly similar in both patients
with HTLV-1-associated bronchiolitis and those

with DPB. Histological examinations also indica-
ted an overlap between these 2 groups. However,
long-term treatment with macrolides significantly
improved mean PaO2 in the DPB patients, more
than in the HTLV-1-associated bronchiolitis
patients. Therefore, HTLV-1-associated bron-
chiolitis might still be linked with conditions that
are distinct from those of DPB, based on the
different response to macrolides.

DPB complicated by ATL has been rarely
reported. Ono et al. first reported a higher preval-
ence of DPB among patients with ATL, if com-
pared with the general population [10]. He repor-
ted that 3 of their 43 patients with ATL were
complicated by DPB in a follow-up study. In
contrast, they encountered no DPB complication
during the same period among the 129 cases of
leukemia and non-HTLV-I-associated lympho-
ma. They posited 3 possible explanations for this
relationship. First, slow viral infection via HTLV-
I may induce the host’s immune defense mecha-
nism, resulting in chronic inflammation of the
bronchioles. Second, HTLV-I may have an effect
not only on lymphocytes but on bronchioles, as
well as on the nervous system. Third, lymphocy-
tes that are infected with HTLV-I may infiltrate
the bronchioles. DPB may therefore increase the
frequency of pulmonary infections, and subse-
quently interfere with the treatment of adult T-
cell leukemia (ATL) and worsen the prognosis.
As the prevalence of HTLV-I carriers in Taiwan
is approximately 0.5% [20], the possibility of
DPB co-existing with ATL should always be kept
in mind.

References

  1. Homma H ,Yamanaka A, Tanimoto S, et al. Diffuse pan-
bronchiolitis,a disease of the transitional zone of the lung.
Chest 83; 63, 1983.



99Diffuse Panbronchiolitis and Adult T-cell Leukemia

95 21 1

  2. Iwata M, Colby TV, Kitaichi M. Diffuse panbronchiolitis:
diagnosis and distinction from various pulmonary diseases
with centrilobular interstitial foam cell accumulations. Hum
Pathol 25: 357, 1994.

  3. Kudoh S, Azuma A, Yamamoto M, et al. Improvement of
survival in patients with diffuse panbronchiolitis treated
with low-dose erythromycin. Am J Respir Crit Care Med
1998; 157: 1829-32.

  4. Fitzgerald JE, King TE, et al. Diffuse panbronchiolitis in
the United States. Am J Respir Crit Care Med 154: 497-
503, 1996.

  5. Keicho N, Totunaga K, Nakata K et al. Contribution of
HLA genes to genetic predisposition in diffuse panbron-
chiolitis. Am J Respir Crit Care Med 1998; 158; 846.

  6. Kimura I. HABA (HTLV-1 associated bronchiolo-alveolar
disorder) Nippon Kyobu Shikkan Gakkai Zasshi 30: 787,
1992 (abstract in English).

  7. Takatsuki K, Uchiyama T, Sagawa K, et al. Adult T-cell
leukemia in Japan. In Seno S, Takaku F, and Irino S (eds):
Topics in hematology. Amsterdam: Excerpta Medica, 1977,
p73.

  8. Poiesz BJ, Ruscetti FW, Fazdar AF, et al. Detection and
isolation of type C retrovirus particles from fresh and cultu-
red lymphocytes of patients with cutaneous T-cell lympho-
ma. Proc Natl Acad Sci USA 77: 7415, 1980.

  9. Kawano F, Yamaguchi K, Yoshinaga T, et al. pulmonary
complications in patients with adult T-cell leukemia. Cancer
55: 2491, 1985.

10. Ono K, Shimamoto Y, Matsuzaki M, et al. Diffuse panbron-
chiolitis as a pulmonary complication in patients with adult
T-cell leukemia. Am J Hematol. 1989 Feb; 30(2): 86-90.

11. Yamaguchi K. T-lymphotropic virus type I in Japan. Lancet
1994; 343: 213.

12. Blattner WA, Kalyanaraman VS, Robert-Guroff, et al. The
human type-C retrovirus, HTLV, in Blacks from the Carib-
bean region, and relationship to adult T-cell leukemia/
lymphoma. Int J Cancer 1982; 30: 257.

13. Gessain A, Brain F, Vernant JC, et al. Antibodies to human
T-lymphotropic virus type I in patients with tropical spastic
paraparesis. Lancet 2: 407, 1985.

14. Osame M, Usuku K, Izumo S, et al. HTLV-I-associated
myelopathy, a new clinical entity. Lancet 1: 1031, 1986
(letter).

15. Kikuchi T, Saijo Y, Sakai T, et al. Human T-cell lymphotro-
pic virus type I (HTLV-I) carrier with clinical manifestations
characteristic of diffuse panbronchiolitis. Intern Med. 1996
Apr.; 35(4): 305-9.

16. Sugimoto M, Kitaichi M, Ikeda A, et al. Chronic bronchio-
loalveolitis with human T-cell lymphotropic virus type I
infection. Curr Opin Pulm Med 1998; 4: 98-102.

17. Mukae H, Higashiyama Y, Morikawa T, et al. Association
between diffuse panbronchiolitis and HTLV-I infection.
Nippon Kyobu Shikkan Gakkao Zasshi 32: 17, 1994.

18. Kadota J, Mukae H, Fujii T, et al. Clinical similarities and
differences between human T-cell lymphotropic virus type
1-associated bronchiolitis and diffuse panbronchiolitis.
Chest 2004; 125: 1239-47).

19. Watanabe T. HTLV-1-associated diseases. Int J Hematol
1997; 66: 257-78.

20. Wang CH, Chen CJ, Hu CY, et al: Seroepidemiology of
human T cell lymphotropic virus type I infection in Taiwan;
Cancer Research 1988; 48: 5042-4, September 1.

21. Catovsky D, Greaves MF, Rose M, et al. Adult T-cell
lymphoma-leukaemia in blacks from the West Indies. Lancet
1982; 1: 639.

22. Maeda Y, Fukuhara M, Takehara Y, et al. Prevalence of
possible adult T-cell leukemia virus carriers among volun-
teer blood donors in Japan: a nation-wide study. Int J Cancer
1984; 33: 717.

23. Tajima K, Hinuma Y. Epidemiology of HTLV-I/II in Japan
and the world. In: Takatsuki K, Hinuma Y, Yoshida M,
eds. Advances in adult T-cell leukemia and HTLV-I
research, Gann Monograph on Cancer Research. Tokyo:
Japan Scientific Societies Press, 1992: vol 39: 129.



100 Wen-Chia Chuang, Chen-Chun Lin, et al.

Thorac Med 2006. Vol. 21 No. 1

T

(Diffuse panbronchiolitis)

T T / (Adult T-cell leukemia/lymphoma)
T T

/ T
53 ?

6
T Ono et al. 1989 T

T
T T

T (  2006; 21: 94-
100)

T T

95




