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In 2020, DIP is no longer idiopathic but remains orphan within the group of interstitial pneumonia.
Disease course is not always benign. International collaboration is warranted to enable prospective
studies. https://bit.ly/2YmR6B0
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Desquamative interstitial pneumonia (DIP) was originally described by LIEBOW et al. [1] in 1965, and so
named because of the observation of cells filling the alveolar spaces and the belief that this feature was due
to desquamation of alveolar epithelial cells. It has since been recognised that the dominant histologic
feature of DIP represents accumulation of intra-alveolar macrophages, and sometimes of giant cells [2].
Although the more accurate terminology of “alveolar macrophage pneumonia” has been proposed, the
term DIP has persisted [3].

In the international classification of idiopathic interstitial pneumonias [3], DIP and respiratory
bronchiolitis-interstitial lung disease (RB-ILD) belong to the group of smoking-related interstitial
pneumonia, together with pulmonary Langerhans cell granulomatosis. Depending on the classification,
combined pulmonary fibrosis and emphysema, smoking-related acute interstitial pneumonia,
smoking-related interstitial fibrosis, rheumatoid arthritis-associated ILD, and idiopathic pulmonary fibrosis
may also be considered as smoking-related ILDs [4, 5].

DIP and RB-ILD are part of a histologic spectrum of macrophage accumulation, with the distinction
dependent on the extent and distribution of this process. Histologic distinction between DIP and RB-ILD is
sometimes difficult, hence the terminology of smoking-induced ILD [6]. RB, a finding present in the lung
of almost all smokers, is characterised by the deposition of tobacco pigmented-macrophages predominating
in the respiratory bronchioles and peribronchiolar alveolar spaces [7]. RB-ILD is a form of interstitial
pneumonia, where RB is associated with a chronic ILD predominating in peribronchial areas and resulting
from extensive response to smoking, with pathologic, clinical, and radiologic features [8]. DIP is
characterised by prominent, diffuse intra-alveolar accumulation of pigmented macrophages, hyperplasia of
type II alveolar epithelial cells, and often diffuse alveolar septal thickening, with possible septal fibrosis and
mild interstitial inflammation [1, 6, 9]. In addition to demonstrating a large number of pigmented
macrophages, bronchoalveolar lavage may show an increased number of eosinophils [10], but whether
eosinophils are associated with a different response to glucocorticoids or a different outcome is unclear.

Distinctions between DIP and RB-ILD also reflect in the pattern of disease on high-resolution computed
tomography [11], with centrilobular nodules and ground-glass attenuation predominating in the upper
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lobes in RB-ILD, and ground-glass attenuation with lower lobe predominance (and rarely centrilobular
nodules) in DIP (figure 1) [12–14]. In RB-ILD, pulmonary function tests can be normal or show a
restrictive, obstructive or mixed pattern; however, in DIP a restrictive physiology with reduced diffusing
capacity of the lung for carbon monoxide is more commonly observed [4].

In contrast with RB-ILD, which is invariably associated with tobacco smoking, a significant proportion of
cases of DIP (∼20%) were reported in nonsmokers. DIP has been related to a variety of causes other than

FIGURE 1 Representative high-
resolution computed tomography
in a patient with biopsy-proven
desquamative interstitial pneumonia
showing ground-glass attenuation
predominating in the medium and
central zones of the lung. a) Coronal
view. b) Transverse view at the level
of inferior pulmonary veins. c)
Transverse view in the lung
bases. The patient quit smoking and
disease course was stable and
uneventful.
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tobacco smoking, including connective tissue disease (rheumatoid arthritis, systemic sclerosis, rarely
systemic erythematosus lupus), viral infections (hepatitis C virus, cytomegalovirus), occupational exposures
to inorganic particles (solder fumes, flock-workers, diesel fumes, tungsten carbide), environmental
exposures (mycotoxins, dust), medications (sirolimus, nitrofurantoin), and illicit drugs (cannabis) [4, 15].
DIP has also been reported in children, mostly in the setting of interstitial pneumonia of familial or
genetic origin.

Despite the fact that DIP was first described 55 years ago, much remains to be learnt about this entity.
Publications of series are scarce and spread over many years, limiting access to synthetic information. In
the current issue of the European Respiratory Review, HELLEMONS et al. [16] performed a systematic
literature search of DIP, and reviewed a total of 362 cases of DIP from 13 case series and 68 individual
cases in adults published between 1965 and 2019. They reported dyspnoea and cough as the most
common presenting symptoms, and presence of a restrictive physiology in 71% of cases with reduced
diffusion capacity. Importantly, 19% of cases had never smoked, and a further 11% were former smokers,
confirming that DIP can occur in the absence of active smoking. Although causality was difficult to
establish, 22% of cases had occupational exposures. Imaging features were characterised by bilateral
ground-glass opacities with lower lobe predominance in 92% of cases. While these results were not
surprising, the systematic review provides us with a much more accurate overview than previously available
from individual cases or small series.

Furthermore, HELLEMONS et al. [16] identified data regarding treatment received in a majority of cases.
Removal of the suspected culprit and initiation of glucocorticoids were the most frequent treatments.
However, data on outcome were relatively limited. Whether smoking cessation indeed affects the outcome
of DIP has not been demonstrated. More than half of the patients with DIP who receive glucocorticoids
seem to benefit from therapy [16–19] and have a relatively good prognosis [10, 16]; however, progression
to chronic respiratory failure, need for transplantation or death were also reported [20, 21]. Among
patients with a known smoking history, 70% of patients who had smoked had a stable course of disease or
improved; in contrast, only 40% of those without a history of smoking improved or remained stable and
the majority experienced disease worsening (especially in women) [16]. Imaging features at baseline were
not predictive of outcome.

Such findings suggest that the pathogenesis of DIP may not be as uniform as the pathologic pattern
suggests, and that the severity of disease may not be as benign as generally considered. DIP related to
occupational exposures may not always be comparable to smoking-induced DIP, although the available
data do not allow us to decipher between the respective roles of the nature of the culprit or of its
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FIGURE 2 Representative high-resolution computed tomography in a patient with biopsy-proven desquamative
interstitial pneumonia. The patient was an ex-smoker with occupational history of being a welder, aged
35 years at the time of the first high-resolution computed tomography scan. Follow-up computed tomography
scans demonstrate worsening of imaging abnormalities, with increase in extent and density of ground-glass
attenuation, and progression to multiple cystic lung disease. Transverse views at the level of the a-c) carina
and d-f) inferior pulmonary veins in 2005 (a, d), 2013 (b, e) and 2017 (c, f ). The patient developed chronic
respiratory failure, underwent transplantation and pathology of explanted lung confirmed the diagnosis of
desquamative interstitial pneumonia.
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persistence over the years. In other words, patients with DIP may be more likely to quit smoking than to
definitely quit their job and any associated inhaled occupational exposure, and this difference might
translate into a different outcome. The findings by HELLEMONS et al. [16] also underline that further studies
are eagerly needed to improve our knowledge on the course of disease and best management of DIP. Over
time, some cases of DIP remain stable on imaging while in others ground-glass attenuation progresses to a
complex pattern of fibrosis and on occasion multiple cystic lesions distinct from honeycombing and from
the usual interstitial pneumonia pattern (figure 2) [13, 22]. Very little information is available, however,
regarding the effect of therapy other than glucocorticoids in DIP. In severe and progressive cases
worsening despite smoking cessation and glucocorticoids, treatments that should be considered include
immunosuppressive therapy [16], clarithromycine [23], antifibrotic therapy (especially nintedanib in
chronic fibrosing forms of DIP) [24], and lung transplantation despite possible recurrence after
transplantation [25].

In conclusion, as is often the case, the systematic review raises as many questions as it provides answers,
and it emphasises that much remains to be known about DIP. Whether occupational exposure-related DIP
is the same condition as smoking-related DIP is uncertain at this time. Although DIP is much less severe
than idiopathic pulmonary fibrosis, not all cases of DIP have a benign disease course despite smoking
cessation, in contrast with RB-ILD which generally has a benign course [26, 27]. Female sex and
occupational exposure seem to be associated with a poor outcome. Cases at risk of fibrotic progression to
chronic respiratory failure need to be identified early and warrant close monitoring and active
management. In 2020, DIP is no longer idiopathic but remains orphan within the larger group of
interstitial pneumonia. An “adoption” of DIP by the scientific community would need a kick start, with
precise consensus diagnostic and classification criteria possibly obtained through a Delphi process, and
international collaboration through prospective studies and international registries.
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