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Respiratory bronchiolitis-associated interstitial lung disease (ILD), desquamative intersti-
tial pneumonia (DIP), and pulmonary Langerhans cell histiocytosis are entities of smoking-
related ILD. While clinically regarded as 2 separate forms of idiopathic interstitial pneumo-
nia, DIP, and respiratory bronchiolitis-associated ILD are thought to be representing ends of
a continuous spectrum of disease that primarily affects tobacco smokers. This case report
presents a 53-year-old female patient who has 58 pack-year smoking history who has been
experiencing a dry cough and epigastric pains for 2 years. Open-lung biopsy is performed
and histopathology indicated smoking-related interstitial fibrosis. The patient did not stop
smoking, which after a year leads to significant clinical deterioration with a notable de-
crease in diffusion for carbon monoxide capacity. Upon smoking cessation and treatment
with corticosteroids, a significant clinical improvement is achieved. In smokers complain-
ing of cough and reduced exercise tolerance and in whom evidence of interstitial fibrosis is
demonstrated radiologically, DIP should be considered as a differential diagnosis. Smoking
is the exclusive etiologic factor of pathogenesis of DIP.
© 2019 The Authors. Published by Elsevier Inc. on behalf of University of Washington.
This is an open access article under the CC BY-NC-ND license.
(http://creativecommons.org/licenses/by-nc-nd/4.0/)

Introduction

representing ends of a continuous spectrum of disease that
primarily affects tobacco smokers. The diagnostic distinc-
tion persists owing to evidence demonstrating that DIP and

The spectrum of smoking-related interstitial lung disease
(ILD) encompasses respiratory bronchiolitis-associated ILD
(RB-ILD) and desquamative interstitial pneumonia (DIP) [1].
While clinically regarded as 2 separate forms of idiopathic
interstitial pneumonia, DIP and RB-ILD are thought to be
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RB-ILD have natural histories and prognoses that differ. The
pathologic feature of both diseases is accumulation of golden-
brown pigment in macrophages in the cytoplasm. RB-ILD re-
flects inhalational exposure as findings are centered around
the bronchioles with peribronchiolar fibrosis and inflamma-
tion. On the other hand, DIP affects the airways and extends
into the alveolar space and can include mild-to-moderate
interstitial fibrosis. As DIP and RB-ILD reactions are often
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frequent and incidental findings in the lung tissue of smok-
ers, formal clinical diagnosis of these conditions is depen-
dent upon the presence of significant symptoms, radiographic
changes, and functional impairment. When taken into ac-
count together, DIP and RB-ILD account for up to 15%-20% of
patients with idiopathic interstitial pneumoniae biopsies [2—
5]. Patients diagnosed with RB-ILD and DIP are typically male,
in their 40s or 50s, with an average of a 30 pack-year smoking
history.

Case report

This case report presents a 53-year-old female patient who
has 58 pack-year smoking history. She has been experiencing
a dry cough and epigastric pains for 2 years. There was no his-
tory of hemoptysis, weight loss, fevers, or night sweats.

Past medical history consists of type 1 diabetes mellitus,
cervical cancer excision in 2005, and a uterine fibroid excision
in 2009.

Clinical examination revealed reduced air entry through-
out both lungs and no signs of peripheral edema, hemor-
rhage or bruises, no palpable lymphadenopathy. Chest X-
ray on admission has shown enhanced reticularity on the
whole, while high resolution CT of the chest demonstrated dif-
fuse and bilateral polymorphic lesions, pulmonary and cen-
trilobular nodules, cystic changes, and distorted pulmonary
parenchyma—suggestive of interstitial fibrosis.

Pulmonary function tests demonstrated mild obstructive
pattern and moderate decrease in diffusion capacity for car-
bon monoxide. Transbronchial lung cryobiopsy was not pos-
sible due to technical limitations, thus open-lung biopsy was
decided to be the best diagnostic modality. Open-lung biopsy
was subsequently performed and histopathology indicated
smoking-related interstitial fibrosis (DIP). Patient was treated
with prednisolone 20 mg 3 times a day and smoking cessa-
tion was advised. Despite the advice, patient has continued
to smoke, which after a year leads to significant clinical de-
terioration with coughing bouts, dyspnoea, reduced exercise
tolerance associated with a notable decrease in diffusion ca-
pacity for carbon monoxide. Auscultation of the chest reveals
reduced air entry throughout. Pulmonary function tests
demonstrate a restrictive pattern of pulmonary ventilation of
moderate degree. Continuous oxygen therapy was prescribed
along with corticosteroids. Seven to eight months upon stop-
ping smoking values of arterial blood gases have normalized
and continuous oxygen therapy was stopped.

Hematology, biochemistry, and immunology: white cell count—
5.7, ery—4.93; Hb—146; PLT—188; ESR—28; glycemia—17.6
mmol/]; acidum uricum—402; AST—82; ALT—151; gamma
GT—122; hemoglobin Alc—9.8. Thyroid function tests all
within normal limits; antithyroid peroxidase antibody—13.1.
Antinuclear antibody—negative; antineutrophil cytoplasmic
antibody—negative.

Pulmonary function tests on first admission: spirometry: forced
vital capacity—3.13 L (103%); forced expiratory volume 1—2.16
L (83%); FEV1/FVC—69.03%.

Diffusion capacity for carbon monoxide (DLCO): 58%,; car-
bon monoxide transfer coefficient (KCO): 61%.

Fig. 1 - Chest X-ray on admission demonstrates enhanced
reticularity on the whole.

Pulmonary function tests on second admission: forced vi-
tal capacity—1.62 L (58%); forced expiratory volume 1—
1.17 L (50%); FEV1/FVC—72.2%. Diffusion capacity for carbon
monoxide (DLCO)—33.4% (3.86 L); carbon monoxide transfer
coefficient (KCO)—58%. Arterial blood gas: pO,—48.3 mmHg;
pCO,—35.1 mmHg; oxygen saturation—83.9%.

Echocardiogram: Normal aorta and mitral valve and right
ventricle, with a left ventricle of normal dimensions, good
contractility, and normal wall thickness. Ejection fraction was
found to be 63%.

Radiology: Figures 1 and 2.

Histopathology: Figure 3.

Discussion

DIP and RB-ILD are parts of a spectrum of disorders that af-
fects smokers. Patients often report nonspecific symptoms of
nonproductive cough and progressive dyspnoea. Physical ex-
amination may be unremarkable but also can reveal dry inspi-
ratory crackles and finger clubbing as seen in other forms of
ILD. Extrapulmonary features are usually absent.

Tobacco smoke exposure accounts for most of the cases of
DIP and RB-ILD, despite them being categorized as idiopathic
interstitial pneumonia. Furthermore, it has been reported that
in up to 90% of RB-ILD and DIP cases, tobacco smoke is a
causative agent [2,6]. Thus, it is of significance that a num-
ber of exposures are reported to have an association with DIP
include marijuana smoking, beryllium, diesel fume, fire extin-
guisher powder, copper, asbestos, and certain chemicals used
in textile processing [7-9]. In addition, DIP has been reported
as a complication of autoimmune diseases such as rheuma-
toid arthritis and scleroderma [8,10] and has also occurred in
association with infections including cytomegalovirus, hep-
atitis C, and aspergillus [11,12]. Genetic factors do not seem
to have a dominant role.

Patients with RB-ILD often exhibit a restrictive physio-
logical pattern with accompanying reduction in DLCO. How-
ever, given that the pathology is bronchiolocentric in na-
ture, a mixed pattern with some elements of obstructive
pattern can also be observed. Patients diagnosed with DIP
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Fig. 2 - High-resolution CT of the chest: (a) a few thin-walled lesions and a majority of thick-walled lesions; (b) cystic
changes that range from a couple of millimeters to 2 cm in diameter. Furthermore, (c) pulmonary nodules and (d) bleak
centrilobular nodules measuring up to 5 mm in diameter are demonstrated. In addition, polymorphic lesions are present
diffusely and bilaterally, with the exception of outermost dorso-basal aspects of both lungs.

generally demonstrate a restrictive ventilatory defect accom-
panied with reduction in diffusion capacity. Hypoxemia may
be a marker of more severely affected patients, which was one
of the manifestations of the disease in our patient 1 year after
the diagnosis of DIP has been made. Occasionally lung vol-
ume impairments and spirometry seem less severe compared
to the patient’s clinical state.

Chest X-ray changes in DIP are usually quite faint; however,
nonspecific, hazy, ground-glass opacities may be present. The
most common CT finding are ground-glass opacities that are
usually peripheral (Fig. 2), but can also be diffuse [13]. Other
findings on CT include small cysts and reticular markings,
which may be indicative of a component of fibrosis [13,14].
Furthermore, more extensive fibrotic changes such as traction
bronchiectasis can be observed, which was one of the findings
demonstrated in this case report. Honeycombing changes are
rare. Moreover, emphysema and bronchial wall thickening can
also be a feature of the radiological findings in DIP [13].

RB-ILD imaging findings are usually subtle and are not vi-
sualized on chest X-ray. CT findings include subtle, upper lobe
predominant or diffuse patchy ground-glass densities, and
centrilobular ground-glass nodules [15-17]. Concomitant find-

ings that are associated with cigarette smoking can also be
present such as tissue rarefaction, bronchial wall thickening
from chronic bronchitis, and bullae reflecting emphysema.
The main alternative diagnosis that is to be considered in a
patient who has centrilobular ground-glass nodules on CT of
the chest is subacute hypersensitivity pneumonitis.
Diagnosing DIP and RB-ILD requires a comprehensive clin-
ical assessment that integrates history, examination, PFTs,
and HRCT. Due to the fact that the histopathology of DIP and
RB-ILD may be present in the lung tissue of asymptomatic
smokers, pathological findings alone are not diagnostic. Bron-
choscopy can be helpful by ruling out other processes resem-
bling DIP or RB-ILD. Broncho-alveolar lavage demonstrates
characteristic pigmented macrophages, while a pronounced
eosinophilia has been reported to feature in the broncho-
alveolar lavage specimens of some DIP patients. However, for
both DIP and RB-ILD surgical lung biopsy might be necessary
in order to formally establish the underlying diagnosis as well
as to exclude alternative causes of the symptomatology.
Hallmark of the pathological findings in RB-ILD and DIP is
the accumulation of pigmented macrophages, also referred to
as smoker’s macrophages. These macrophages contain iron
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Fig. 3 - Open-lung biopsy. Hematoxylin-eosin stain; 200x findings of fibrosis of emphysematous cavities (a), respiratory
bronchiolitis and deep parenchymal fibrosis (b), accumulation of brown alveolar macrophages—DIP-like appearance (c)
correspond to lung changes associated with smoking, namely smoking-related interstitial fibrosis.

and display a glassy cytoplasm that is eosinophilic and has
a fine granular, yellowish-brown pigment that most likely
contains components of tobacco smoke. In our patient’s case,
lung biopsy revealed interstitial inflammation, fibrosis, respi-
ratory bronchiolitis, bullous emphysema, and areas of focal
atelectasis. Alveolar spaces were filled with a mass of brown
alveolar macrophages.

Patients with RB-ILD or DIP characteristically have less fi-
brosis and have a more favorable prognosis compared to id-
iopathic pulmonary fibrosis, possibly partly owing to smoking
cessation and corticosteroids that have often proven to be ef-
fective therapies in RB-ILD and DIP patients [4,5,18]. Progres-
sive disease is uncommon in RB-ILD and is a more often oc-
currence in patients with DIP. A study found that 33% of DIP
patients experienced objective radiographic or physiological
improvement, while 64% of RB-ILD patients have been found
to achieve an objective improvement radiologically and physi-
ologically [2]. One year after diagnosing DIP in our patient, she
has experienced a significant deterioration of lung function
due to continued smoking. Furthermore, another study estab-
lished that 26% of patients with DIP passed away, compared to
no patients having a fatal outcome in RB-ILD, which confirms
the findings of prior work by Carrington and Yousem [19-21].

The mainstay of treatment for these diseases is smoking
cessation. For patients with mild-to-moderate symptoms and
functional impairment, a period of observation after cessa-
tion of tobacco smoking is reasonable. Many patients stabi-
lize and clinically improve; however, adjuvant corticosteroid
treatment often limits the interpretation of the degree of ef-
ficacy of smoking cessation alone as a treatment [4] and ear-
lier studies by Carrington and Yousem have not managed to
characterize comprehensively the effect of smoking cessation.
Additional limitations that complicate assessment of im-
provement are the presence of other lung pathologies that are
related to smoking such as emphysema, a condition of which
contribution to impairment will generally not respond to any
intervention.

Patients who suffer from severe impairment and symp-
toms may benefit from therapy with systemic corticosteroids.
A 6- to 9-month course of treatment starting at 40-60 mg/daily
for 6 weeks is a reasonable option. The role of alternative
immunosuppressant medications in RB-ILD and DIP that are
utilized in other ILDs has been less well defined. However,
macrolide antibiotics have been reported to be an alterna-
tive effective steroid-sparing treatment in DIP [22]. Lung trans-
plantation may be a necessity for patients with severe and



RapioLoGy CASE REPORTS 14 (2019) 505-509 509

progressive disease. Post-transplant recurrence of disease has
been reported [21].
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