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a b s t r a c t 

We encountered a case of HTLV-1-associated bronchioloalveolar disorder (HABA) that was 

difficult to distinguish from fibrotic chronic hypersensitivity pneumonitis (CHP). Chest thin- 

section computed tomography (CT) showed diffuse micronodules and revealed peribron- 

chovascular and perilobular distribution. Further, thickening of the interlobular septa, areas 

of ground-glass attenuation, traction bronchiectasis/bronchiolectasis, and air trapping were 

observed. Based on these findings, diseases that cause lymphatic tract abnormalities and fi- 

brotic CHP were considered differential diseases. A surgical lung biopsy was performed, and 

an HTLV-1 antibody was detected using the Western blot analysis of bronchoalveolar lavage 

fluid. The final diagnosis of HABA was made through a multidisciplinary discussion. 
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Fig. 1 – (A) Chest radiograph taken 13 years after coronary artery bypass surgery shows cardiac enlargement and slight 
ground-glass opacities in the bilateral lower lung fields. (B) Chest radiograph was taken 2 months after previous chest 
radiograph (A) presents ground-glass opacities expanded to the bilateral upper lung fields, and profuse micronodules 
appear diffusely. The severity of cardiac enlargement was unchanged. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Human T-cell lymphotropic virus type 1 (HTLV-1) infection is
endemic in tropical areas and southwestern Japan and has
recently been reported in the United States and some Eu-
ropean countries [1] . HTLV-1 is an etiological retrovirus of
adult T-cell leukemia/lymphoma (ATLL) and is also associated
with a nonmalignant neurological disorder known as HTLV-
1-associated myelopathy (HAM) [2] . The lung is a preferen-
tial site for HTLV-1 infection. Pulmonary computed tomog-
raphy (CT) findings in HTLV-1 carriers mainly demonstrate
centrilobular nodules, ground-glass opacities, thickening of
bronchovascular bundles, interlobular septal thickening, and
bronchiectasis [3] . Presently, fibrotic chronic hypersensitivity
pneumonitis (CHP) is a chronic inflammatory and fibrotic re-
action caused by long-term exposure to inorganic antigens.
This clinical entity can present centrilobular, reticular, and ar-
chitectural distortions on high-resolution CT scans, which are
often indistinguishable from those presented by other chronic
interstitial lung diseases [4] . 

We herein report our experience with a case of HTLV-1-
associated bronchioloalveolar disorder (HABA) that required
differentiation from fibrotic CHP. 

Case report 

A 73-year-old Japanese woman without any smoking history
had been followed up in the past 15 years under the suspicion
of interstitial pneumonia. She had undergone coronary artery
bypass grafting surgery in her 50s without any complications.
Due to difficulties in breathing in late December 2017, she had
visited a local doctor. As interstitial pneumonia was suspected
on the chest radiograph, the patient was referred to the Center
for Respiratory Diseases of our hospital in January 2018. 

The patient had a respiratory rate of 20 breaths/min, a
pulse rate of 86 beats/min, blood pressure of 102/60 mmHg,
and body temperature of 36.3 °C. Transcutaneous oxygen sat-
uration (SpO2) in room air was low (93% at rest and 88% dur-
ing ambulation). Chest auscultation revealed inspiratory fine
crackles in both lungs with dominant lower lung fields. At this
admission, the physical examination did not reveal Raynaud’s
phenomenon, eruptions or swelling of any joints, or dry eyes
or mouth. Clubbed finger was not observed. 

Laboratory data on admission showed a white blood cell
count of 5400/ μL. No abnormal cells were detected in the pe-
ripheral blood smear. The lactate dehydrogenase (LDH) level
was 306 IU/L (within the normal range). High serum levels
of C-reactive protein (1.17 [normal ≤0.14] mg/dL) and soluble
interleukin-2 receptor (1077 [normal 157-474] U/dL) were ob-
served. In addition, each marker for interstitial lung diseases
showed a high level as follows: sialylated carbohydrate anti-
gen KL-6, 1297 (normal < 500) U/dL; surfactant protein D, 215
(normal < 110) ng/mL; and surfactant protein A, 74.7 (normal
< 43.8) ng/mL. 

Chest radiographs at this admission showed diffuse mi-
cronodules and ground glass opacities in the bilateral lungs
( Fig. 1 ). Chest thin-section CT ( Fig. 2 ) showed diffuse dis-
tributed micronodules, which were relatively hyperattenu-
ated, well defined, and uniform in size (1-3 mm in di-
ameter). The micronodules were diversely distributed, and
some were located in the centrilobular area; however, they
mainly showed peribronchovascular and perilobular distri-
bution. Furthermore, the interlobular septal thickening, ar-
eas of ground-glass attenuation, and traction bronchiecta-
sis/bronchiolectasis were predominantly seen in bilateral
lower lobes. Air trapping, which was also predominantly ob-
served in the lower lobes, exhibited a mosaic attenuation pat-
tern (resembling the 3-density pattern) [5] . Based on these
findings, we considered the diseases that caused lymphatic
tract abnormalities, such as lymphoproliferative disorders,
sarcoidosis, amyloidosis, HABA, collagen diseases, and drug-
induced lung injury. 

Additionally, fibrotic CHP was considered a differential dis-
ease due to the presence of centrilobular micronodular opac-
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Fig. 2 – Chest CT scan (A-D) shows diffusely distributed micronodules, which were relatively hyperattenuated, well defined, 
and uniform in size (1-3 mm in diameter). The micronodules are diversely distributed and some are located in the 
centrilobular areas; however, they mainly showed peribronchovascular and perilobular distribution (arrowheads). 
Interlobular septal thickening, areas of ground-glass opacity, and traction bronchiectasis/bronchiolectasis are 
predominantly observed in bilateral lower lobes (arrow). Air trapping is also observed, especially in the lower lobes, and 

appears like a mosaic attenuation pattern (resembling the 3-density pattern). Metal artifacts are seen in the sternum from 

coronary artery bypass graft surgery. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ities in the upper lobes and air trapping in the lower lobes,
suspected as an airway lesion [5] . 

A surgical lung biopsy was performed for a definitive diag-
nosis. Biopsy specimens from the right lower lobe (S8) showed
that micronodules were located mainly around the airways,
but sometimes in the periphery of the secondary lobule
( Fig. 3 A). These nodules consisted of severe lymphoid infiltra-
tion without atypia. These lymphocytes were predominantly
T-cells on immunohistochemistry (CD3-positive cells were
dominant and CD4/8 ratio was normal). Non-necrotizing gran-
ulomas and Langhans giant cells were also detected ( Figs. 3 B
and C). Enlarged airspaces lined by bronchiolar-type epithe-
lium were surrounded by dense fibrosis. Mucin and inflam-
matory cells filled most of the restructured airspaces ( Fig. 3 D).

The HTLV-1 antibody was detected using the Western blot
analysis of bronchoalveolar lavage fluid (BALF) performed at a
later date. No history of antigen inhalation or use of drugs that
causes interstitial pneumonia was reported, and physical and
laboratory findings suggestive of collagen disease were not
found. According to the HP guidelines, both radiological and
pathological diagnoses should “not be excluded” [5] . There-
fore, the patient was diagnosed with HABA through a multi-
disciplinary discussion. 

Discussion 

HTLV-1, which is prevalent in southwestern Japan and the
Caribbean Basin [6] , is etiologically associated with ATLL and
several chronic inflammatory diseases, including HAM, and
tropical spastic paraparesis, HTLV-1-associated arthropathy,
HTLV-1-associated uveitis, and HABA. Although the mecha-
nism of HTLV-1 that causes lung lesions remains unclear,
Yamasato et al. showed that the expression levels of pro-
inflammatory cytokines and chemokines activated by the pro-
tein product of the HTLV-1 pX gene are extremely high in the
BALF of patients with HTLV-1-associated bronchitis, suggest-
ing the active role of the virus in this disease [7] . 

Regarding the imaging features of HABA, Okada et al. re-
ported that CT findings in HTLV-1 carriers mainly consist of
centrilobular nodules (97%), thickening of bronchovascular
bundles (56%), ground-glass opacities (52%), and bronchiecta-
sis (51%) [3] . Furthermore, other cases of HABA with UIP pat-
tern [8] or mosaic perfusion [9] have been reported. Thus, the
CT image findings of HABA widely varied. 

In contrast, typical chest CT findings of CHP considered
as a differential disease in the present study are indistinct
centrilobular peribronchiolar nodular opacities, that is, mi-
cronodules of varying numbers [10] . When fibrosis develops,
chest radiographs show a reticular pattern and honeycomb-
ing, which sometimes are more severe in the upper lobes
than in the lower ones. Volume loss may occur, particularly in
the upper lungs, and peribronchial thickening may be visible
[11] . Tateishi et al. reported that in the CT findings of IPF and
CHP, upper or middle lung predominance, extensive ground-
glass abnormality, and profuse micronodules were observed
more frequently as discordant findings in CHP-UIP than in
IPF ( P = .007, .010, and .001, respectively). Furthermore, in the
regression analysis, extensive nodules (odds ratio [OR 13.34
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Fig. 3 – Biopsy specimen obtained from the right lower lobe (S8) shows that micronodules are mainly located around the 
airways, but sometimes in the periphery of the secondary lobule. (A, HE stain; X20) These nodules consist of severe 
lymphoid infiltration without atypia. These lymphocytes are predominantly T-cells on immunohistochemistry (CD3-positive 
cells dominant and normal CD4/8 ratio was). Non-necrotizing granulomas (arrows) and Langhans giant cells (arrowheads) 
are also detected (B, HE stain; X100, C, HE stain; X200). Enlarged airspaces are lined by bronchiolar-type epithelium and 

surrounded by dense fibrosis. Mucin and inflammatory cells fill many of the restructured airspaces (D, HE stain; X20). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

(2.85-62.37)]; P = .001) and upper and middle lung predom-
inance of findings [OR 2.86 (1.16-7.01); P = .022] remained
as variables in the equation [12] . In addition, the diagnostic
guideline for HP in adults was published in 2020, and CT pat-
terns of HP are classified into 3 categories: typical, compatible,
and indeterminate, depending on lesion distribution and the
presence of small airway disease in non-fibrotic and fibrotic
HP, respectively [5] . 

Furthermore, Okada et al. evaluated chest high-resolution
CT scans in 553 patients with predominant centrilobular opac-
ities or preferential centrilobular disease [13] . They histolog-
ically examined 2 types of centrilobular lesions: centrilobu-
lar nodules with a tree-in-bud appearance commonly found
in HTLV-1 carriers and ill-defined centrilobular ground-glass
nodules commonly found in HP. Pathologically, the tree-in-bud
appearance represents lymphocytic infiltration distributed
along respiratory bronchioles or bronchiolar luminal im-
paction with mucous or pus. On the contrary, ill-defined cen-
trilobular ground-glass nodules pathologically represent peri-
bronchiolar inflammation or deposition of hemorrhagic mate-
rials without plugging of small airways or dilated bronchioles.

Fukuoka, et al. reported pathological findings of HABA in
3 patients [14] who showed miliary micronodules randomly
located in both lungs in the CT. Their histological features in-
cluded lymphocytic infiltration distributed not only along the
respiratory bronchioles but also in the periphery of the sec-
ondary lobule. 

In the thin-section CT images of this case, air trapping
detected in the lower lobes appeared to be in a mosaic at-
tenuation pattern and could be “compatible with HP” in the
CT pattern of fibrotic HP according to the recently published
guideline [5] . However, diffuse micronodules appeared to have
a perilymphatic distribution, and the shape of micronodules
was well defined, which was different from the ill-defined
centrilobular ground-glass nodules observed in HP [13] . Fur-
thermore, the histopathological findings in the present case
showed severe lymphocytic infiltration in the perilymphatic
areas as well as around the respiratory tract, which may be
consistent with those of the previous report [14] . In addition,
referring to the guidelines for hypersensitivity pneumonitis,
no clear history of antigen exposure was available and the
overall diagnosis, including the results of CT and pathologi-
cal findings, was not excluded. 

In conclusion, we experienced a case of HABA that required
differentiation from fibrotic CHP. Thin-section CT showed
that micronodules were well defined and perilymphatically
distributed, which was consistent with HABA. However,
lesions were also found in the upper lobes and were accom-
panied by ground-glass opacities and air trapping; therefore,
CT alone would not have been able to completely rule out
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CHP. In the absence of a clear history of antigen exposure,
careful observation of CT findings, such as the distribution
and nature of granular shadows, can assist in the diagnosis. 

Patient consent 

Written informed consent has been obtained from the patient.
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