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We reviewed current aspects of the clinical and pathogenic proﬁle of nonspeciﬁc
interstitial pneumonia (NSIP), to better elucidate the complex issue of management and
treatment options for NSIP patients. Recent ﬁndings suggest that idiopathic NSIP is a
complex clinical entity with a disease spectrum that includes at least three different
phenotypes: NSIP associated with autoimmune features, emphysema, and familial
interstitial lung disease. This distinction, based mainly on clinical ﬁndings, may be of
critical importance when it comes to making a decision on patients’ management. This
hypothesis warrants further studies. Currently, two major radiologic–pathologic different proﬁles have been well established. First, the “inﬂammatory type” characterized by
prominent lymphocytic inﬂammation both on biopsy and bronchoalveolar lavage (BAL),
and high-resolution computed tomography (HRCT) with mixed NSIP/organizing pneumonia pattern that tends to have a better response to corticosteroid and immunosuppressive treatment. Second, the “highly ﬁbrotic” subgroup that shows prominent
reticular changes and traction bronchiectasis by HRCT, high ﬁbrotic background on
biopsy, and no lymphocytosis on BAL. The latter ﬁbrotic NSIP is the subgroup with less
potential to respond to immunosuppressive treatment and a marginal risk to evolve into
“full-blown idiopathic pulmonary ﬁbrosis.” The management of patients with ﬁbrotic,
progressive, and immunosuppressive treatment, refractory NSIP remains uncertain, and
further studies are needed to address the role of antiﬁbrotic drug in this settings.
Oxygen therapy, pulmonary rehabilitation, and lung transplantation are of importance
in the current management of severe, progressive, and refractory NSIP patients.

The term nonspeciﬁc interstitial pneumonia (NSIP) refers to a
histopathologic pattern seen on lung biopsy. The NSIP pattern
can be associated with many systemic nonneoplastic
conditions, such as connective tissue disorders (CTDs),
drug-induced lung diseases, hypersensitivity pneumonitis
(HP), occupational and environmental exposure, smokingrelated interstitial lung disease (ILD), viral infections (mainly
human immunodeﬁciency virus [HIV]), graft versus host
disease (GVHD), prior acute lung injury (particularly slowly
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healing diffuse alveolar damage [DAD]), recurrent organizing
pneumonia (OP), and more rare conditions (familial pulmonary ﬁbrosis, immunoglobulin G4 [IgG4]-related disease,
Rosai–Dorfman disease, Castleman disease, and other myelodysplastic syndromes).1,2 A diagnosis of idiopathic NSIP is
made when none of the mentioned conditions can be identiﬁed. Thus, idiopathic NSIP is the term currently used to deﬁne
a distinct entity among chronic ﬁbrosing idiopathic interstitial pneumonias (IIP).3
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Nonspecific Interstitial Pneumonia

The term NSIP ﬁrst appeared in the medical literature in 1987
when Suffredini et al4 described a pattern of nonspeciﬁc
interstitial lung inﬂammation seen in association with HIV
infection. In 1994, Katzenstein and Fiorelli5 described 95
cases of lung biopsies whose morphology did not ﬁt the
traditional Liebow classiﬁcation of interstitial pneumonias.6
Among these cases of “chronic interstitial pneumonia not
otherwise speciﬁed,” 64 shared similar features and referred
to as the NSIP pattern with the key histopathologic feature
being that the process was temporally uniform, with inﬂammation and ﬁbrosis that appeared to be occurring over a
single time span. These authors reported a low mortality rate
(11%) overall and no death in the subgroup of “pure inﬂammation and no ﬁbrosis.” However, given both the association
with a broad spectrum of systemic disorders (CTD, organic
dust exposure, prior lung injury) and the fact that NSIP might
reﬂect a nonrepresentative biopsy of another disorder, these
authors concluded that NSIP should not be considered a
speciﬁc disease. In subsequent publications, the term NSIP
has evolved from its original use, which was intended to
indicate a histologic pattern related to a variety of etiologies,
to identify almost exclusively a form of IIP.7–11 This and
subsequent investigations led to the recognition of NSIP as
a “provisional” type of IIP in the 2002 American Thoracic
Society/European Respiratory Society (ATS/ERS) consensus
statement. The recognition of the provisional status was
mainly related to the uncertainty surrounding the clinical
proﬁle, etiology, and pathogenesis of this entity.12 NSIP
became “ofﬁcially” a “wastebasket category,” and concern
was expressed that this provisional entity might generate
confusion, being difﬁcult to distinguish from other IIP.
In 2008, Travis et al13 reviewed 67 cases of idiopathic NSIP
in a series of ATS workshops, delineating the clinical proﬁle of
NSIP, a disease that occurs mostly in middle-aged women
who are never-smokers and characterized by a very good
prognosis. Idiopathic NSIP was subsequently recognized to be
a distinct clinical entity in the ATS/ERS international consensus classiﬁcation update recently published.3

Epidemiology
Idiopathic NSIP is a relatively rare entity with limited case series
reported in the literature to date. In a recent cohort study
conducted in central Denmark at Aarhus University Hospital,
between 2003 and 2009, among 431 incident cases of ILD, 7% of
NSIP were observed. NSIP was the fourth most frequent ILD
observed after idiopathic pulmonary ﬁbrosis (IPF) (28%), CTDILD (14%), and HP (7%). The overall ILD incidence was 4.1 per
100,000 inhabitants/year, with NSIP incidence being estimated
at 3.0 cases per million inhabitants/year.14
NSIP occurs mostly in middle-aged women; median age has
been reported to be 52 years with a wide range from 26 to
73 years.13 The predominance of this disease in females
compared with males has been consistently reported in almost
all series published to date, with a female predominance of 67%
in 2008 ATS report.13 A prevalence of never-smokers has been
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reported in numerous case series, including the ATS report in
which the prevalence of never-smokers was 69%.13 However,
some case series showed a prevalence of current/previous
smokers, with the highest prevalence of smokers reported
as 71%.15
Survival for patients with idiopathic NSIP is much better
than that of IPF, with early studies suggesting a survival at
5 years of 82.3% and at 10 years of 73.2%.13 In the recent
Danish study, 5-year survival was 73.6%, exceeded only by HP
(93%) and followed by CTD-ILD (48.2%) and IPF (ranging
between 46 and 9% depending on disease severity and GAP
[gender, age, physiology] I and III stages, respectively).14

Etiology and Pathogenesis
Numerous series have associated the histopathologic pattern
of NSIP with CTD, HP, infections (e.g., Pneumocystis), immunosuppression including HIV, and other more rare entities,
such as lymphoproliferative lung disorders (low grade), IgG4related disease, and human T-lymphotropic virus-1 (HTLV-1)
carriers.2 NSIP has been recently recognized also as one of the
histologic features in the complex spectrum of familial pulmonary ﬁbrosis.16–21 The most important distinction to
decipher in understanding the clinical relevance of NSIP is
whether it is idiopathic or secondary (identiﬁable cause or
underlying disease). Therefore, it has been suggested that the
identiﬁcation of NSIP should prompt the physician to redouble efforts to ﬁnd potential etiologies.
Concepts about pathogenesis of NSIP are evolving. The
understanding of NSIP pathogenesis has been hampered by
the confusion generated by the relationship with other IIP,
particularly IPF. Usual interstitial pneumonia (UIP) and NSIP
histology patterns share a similar genetic background and
causative agents (e.g., CTD, hypersensitivity) and similar
demographic characteristics, and some authors in the past
have hypothesized that UIP may represent the late stage of
NSIP.22 Recently, Schneider et al23 reported a subset of ﬁbrotic
NSIP patients who developed radiological and histopathologic features of UIP-like ﬁbrosis, bringing back up the
hypothesis that, in some cases, a UIP pattern may be the
result of chronic inﬂammation. However, IPF and NSIP appear
to be divergent in terms of pathogenetic events. In IPF, the
cumulative action of an accelerated parenchymal senescence
determined by either telomere dysfunction and/or an array of
genetic predisposing factors, together with the concurrent
noxious effects of tobacco smoking, compromises the regenerative potential of parenchymal epithelial progenitor cells,
triggering a cascade of molecular signals (transforming
growth factor-β, Wnt pathway, Caveolin-1, etc.) and events
(scarring, bronchiolar proliferation, abnormal remodeling),
eventually leading to severe and irreversible ﬁbrosis and
associated functional impairment.24,25 In idiopathic NSIP,
inﬂammatory and autoimmune pathways are the dominant
events. Increased expression of 5-hydroxytryptamine 2A/B
receptors was observed in IPF but not in NSIP.26 Free DNA in
serum was increased in IPF but not in idiopathic NSIP.27 The
expression of p53 and p21 on epithelial cells is signiﬁcantly
increased in UIP lesions compared with ﬁbrotic NSIP lesions,
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conﬁrming that augmented epithelial apoptosis is more
prominent in IPF.28 Autoantibodies to aminoacyl-tRNA synthetases are detected in 7% of subjects with idiopathic
NSIP,29 and other autoantibodies are not infrequently found
in this cohort of patients.30 These ﬁndings draw attention to B
lymphocytes as culprits and, along with the increased number of CD3/CD8 lymphocytes in bronchoalveolar lavage (BAL)
ﬂuid, underpin the hypothesis that most cases of idiopathic
NSIP may be a speciﬁc form of autoimmune pneumonitis.
Periostin, a matrix protein, is overexpressed in IPF and
ﬁbrosing NSIP (fNSIP) in comparison with the low expression
observed in cellular NSIP and OP.31 Fibroblasts from NSIP
demonstrate characteristics similar to controls, whereas
ﬁbroblasts from UIP show an increased contractility.32 A
recent proteomic study on lung tissue33 documented a different proﬁle of vimentin expression in 8 NSIP compared with
8 IPF and 30 controls. Vimentin is expressed in alveolar walls
of NSIP compared with ﬁbroblastic foci in UIP, and different
vimentin subtypes are expressed in the two diseases. Moreover, Korfei et al34 compared the proteome proﬁle of 14 IPF to
8 fNSIP and observed the oxidative stress is a key factor in
both IPF and fNSIP pathogenesis, but found a distinctive
signature of an increased alveolar epithelial protection
against oxidative and endoplasmic reticulum (ER) stress in
fNSIP. Takahashi et al35 showed that the greater expression of
matrix metalloproteinase-2 (MMP-2) and vascular endothelial growth factor A in NSIP compared with IPF may play a role
in the pathogenesis of neovascularization of early intraalveolar ﬁbrotic lesions. Recently, Bargagli et al36 observed
a procoagulant status in IPF (35 patients), probably related to
endothelial activation and microvascular injury, that was not
present in NSIP (7 patients) and controls (44 patients).
Abnormal oxidative stress might have a role in sustaining
the alveolar damage because this phenomenon has been
documented in scleroderma, a CTD that may present with
NSIP. Baroni et al37 showed that autoantibodies against
platelet-derived growth factor receptor in scleroderma patients selectively induce reactive oxygen species cascade and
stimulate type I collagen gene expression and myoﬁbroblast
phenotype conversion in normal human primary ﬁbroblasts.
Complex interplay between epithelial injury, cytokines, gene
expression, and immune dysregulation is present in NSIP.
Numerous pathways have been implicated in the pathobiology of NSIP, including MMPs, heat shock protein 47, surfactant
protein C, adhesion molecules, intercellular adhesion molecule 1, interleukin 4 (IL-4), IL-13, IL-18, interferon gamma,
and proﬁbrotic chemokines (CCL7, CCL5).1
These pathogenetic differences ﬁt well with the differing
clinical proﬁle of these two entities, IPF and NSIP, strikingly
divergent in terms of clinical features, prognosis, and response
to treatment.

The Multidisciplinary Approach to Idiopathic NSIP
Diagnosis
The diagnosis of idiopathic NSIP requires a multidisciplinary
discussion (MDD) that includes pulmonologists, radiologists,
and pathologists. Compared with other IIPs, particularly IPF,
in which the diagnosis can be reached with high conﬁdence
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by radiologists and clinicians without the need for lung
biopsy in a considerable proportion of patients,38,39 the
diagnosis of NSIP requires histopathologic information in
the vast majority of cases.3,13 Differentiating NSIP from IPF
and HP is particularly difﬁcult. When high-resolution computed tomography (HRCT) does not show the typical bibasal
subpleural honeycombing of UIP and the clinical-radiologic
features do not allow a conﬁdent diagnosis of HP, lung biopsy
carries the most important piece of diagnostic information.3,13 In this scenario, the pathologic features inﬂuence
more than any other information both interobserver agreement and diagnostic conﬁdence level.40–42 However, pathology itself is insufﬁcient to warrant a diagnosis of idiopathic
NSIP, and pathology ﬁndings need to be integrated with
clinical and radiologic information in a dynamic scenario in
which pathologists, clinicians, and radiologists interact.
Moreover, when coexisting patterns are observed, MDD
may determine the signiﬁcance of individual patterns.3 An
important role for clinicians in the MDD is to collect a
thorough exposure history, family history, and assessment
for underlying CTD. Findings strongly suggestive of CTD
would likely denote a case of secondary NSIP rather than
idiopathic NSIP. Differential diagnosis with autoimmune disorders may be difﬁcult in some cases, requiring an integrated
approach with rheumatologists involved in the MDD.3,43–46

Clinical Features of Idiopathic NSIP
The clinical proﬁle of NSIP is complex. Idiopathic NSIP
patients typically present cough and dyspnea with acute,
subacute, or chronic onset of symptoms, with a duration
that varies from few days to years.1,3,13 Pulmonary function
tests show a restrictive ventilatory defect with a decrease in
gas transfer. Hypoxemia is present in more advanced disease.
Measurement of lung function (i.e., forced vital capacity [FVC]
and diffusing capacity of lung for carbon monoxide [DLCO]) is
recommended not only to initially assess the severity of
pulmonary impairment but also to evaluate disease progression, response to treatment, and prognosis.47,48 Despite
idiopathic NSIP being currently classiﬁed with IPF as a major
form of chronic ﬁbrosing IIP,3 many clinical features differentiate these two entities. Idiopathic NSIP occurs predominantly
in never-smoker women,13 whereas IPF tends to be a disease
of elderly smoker men.38 Idiopathic NSIP patients are generally younger than those with IPF; the median age of NSIP is
52 years compared with IPF which typically occurs in the
sixth to seventh decade.13,38 Most notably, a low, but considerable proportion of idiopathic NSIP patients have systemic
signs or symptoms such as weight loss (25%), fever (22%),
arthralgias (14%), Raynaud phenomenon (8%), myalgias (7%),
skin rash (5%), and arthritis (3%).13 Inspiratory crackles are
common, similar to IPF, but clubbing has been reported in less
than 10% of cases13; in contrast, one-half of IPF patients have
ﬁnger clubbing.

Autoimmune Features of Idiopathic NSIP
It is not uncommon for NSIP to be the ﬁrst, and possibly the
sole, manifestation of an otherwise occult CTD. Clinical
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features of idiopathic NSIP and CTD-NSIP may overlap, and
identifying an underlying CTD in NSIP patients can be challenging, as boundaries between idiopathic NSIP and CTDNSIP are not clearly deﬁned. Several observations raise the
possibility that idiopathic NSIP may be an early manifestation
or a forme fruste of CTD. First, histologically, NSIP is the most
common pattern in all CTD-associated ILDs, except for rheumatoid arthritis (RA) which is characterized by a higher
frequency of UIP.49 Second, the clinical proﬁle of idiopathic
NSIP and CTD-NSIP may overlap in terms of age, gender,
smoking history, and symptoms. Laboratory ﬁndings may
also overlap with the presence of elevated inﬂammatory
markers, such as sedimentation rate and C-reactive protein,
and autoimmune markers in both diseases (e.g., antinuclear
antibodies, rheumatoid factor). Recent studies suggest a likely
association between NSIP and an autoimmune background.
The hypothesis that NSIP might represent the ﬁrst clinical
presentation of CTD was raised by Sato et al,50 who retrospectively reviewed six patients with histologically proven NSIP who
later developed typical CTD. Kinder et al found that more than
80% of 28 patients with idiopathic NSIP presented with an
undifferentiated CTD (UCTD) from the beginning.51 In an Asian
cohort of 83 patients with idiopathic NSIP, 10% developed CTD
during follow-up (scleroderma, polymyositis/dermatomyositis,
RA, mixed CTD).52 In our Italian cohort of 27 patients with
idiopathic NSIP, 50% developed an autoimmune disease (i.e.,
autoimmune thyroiditis in 26%; UCTD in 22%; CTD in 11% of
cases: scleroderma, polymyositis/dermatomyositis, RA).30
Unfortunately, the criteria for UCTD remain controversial.
Corte et al53 applied the classiﬁcation criteria proposed by
Mosca et al54 to investigate the clinical signiﬁcance of a
diagnosis of UCTD in a large cohort of IIP patients (i.e., 45
NSIP and 56 IPF, all proven by surgical lung biopsy). They
found that UCTD was present in 21% of cases, more prevalent
in NSIP compared with IPF (31 and 13%, respectively). Patients
with NSIP compared with IPF showed a higher frequency of
Raynaud phenomenon (27 and 4%, respectively; p ¼ 0.0001)
and positive autoimmune serology (p ¼ 0.007). The diagnosis
of UCTD was associated with a threefold increase in the
likelihood of NSIP (odds ratio [OR], 3.16; 95% conﬁdence
interval [CI], 1.14–8.7; p ¼ 0.03), and had a sensitivity of
31% and a speciﬁcity of 88% for NSIP histology. Using the
broader spectrum criteria for UCTD previously published by
Kinder et al,51 the prevalence of UCTD in NSIP increased up to
71%, with an OR of 4.43, 95% CI of 1.9 to 10.3 (p ¼ 0.001), and a
sensitivity of 71% and a speciﬁcity of 64% for NSIP histology.
Above all, both mentioned criteria (i.e., Mosca and Kinder)
cannot be used as a substitute for a diagnostic biopsy in
distinguishing between IPF and NSIP.
Many IIP patients, and the vast majority of NSIP, do not fulﬁll
CTD diagnostic criteria, but clearly have a signiﬁcant autoimmune disease. In some patients, these features may occur in the
absence of serologic abnormalities, while in others a highly
speciﬁc serum antibody may be present without typical systemic or extrapulmonary ﬁndings. Researchers have proposed
different criteria and terms to deﬁne those patients, including
“UCTD-ILD,”51 “lung-dominant CTD,”55,56 and “autoimmune
featured ILD.”57 Although studies published to date used those
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heterogeneous deﬁnitions, evidence clearly shows that a diagnosis of CTD should be considered for ILD occurring particularly
in women and subjects younger than 50 years, and in those with
radiologic or pathologic features of NSIP.58
Another observation is that CTD features are relevant in
regard to clinical and radiologic features, pathological patterns, and possibly natural history, but this needs conﬁrmations.58 However, the lack of consensus as to how to
categorize these patients has been hindering progress in
research efforts. In this view, the ATS/ERS task force59 recently
replaced these heterogeneous terms with “interstitial pneumonia with autoimmune features (IPAF).” The term IPAF
describes individuals with both ILD and combination of other
clinical, serologic, and/or pulmonary morphologic features
which putatively stem from an underlying systemic autoimmune syndrome, but do not meet current rheumatologic
criteria for a speciﬁc CTD. The statement provides a platform
for future studies in this ﬁeld, and is not intended as clinical
care guidelines. Classiﬁcation criteria for IPAF are proposed by
ATS/ERS research statement.59

NSIP and Cigarette Smoke
The pathogenic relationship between cigarette smoking and
respiratory diseases such as emphysema, chronic obstructive
pulmonary disease (COPD), and lung cancer is well established,
and in regard to IIP, smoking has been identiﬁed as causative
agent of respiratory bronchiolitis–ILD and desquamative
interstitial pneumonia, diseases having a fairly good prognosis
and good response to smoking cessation.3 Among major
chronic ﬁbrosing IIP3 (i.e., IPF and NSIP), the relationship
between smoking, IPF, and lung cancer has been thoroughly
investigated,60–63 whereas the links between idiopathic NSIP
and cigarette smoke remains unclear. Pathogenic links
between cigarette smoke and IPF, a disease occurring in elderly
smokers, underlined by a process of accelerated parenchymal
senescence and with a behavior similar to many neoplastic
disorders, are also quite intuitive. However, for NSIP, a disease
occurring mostly in younger never-smokers women, the link
with cigarette smoke appears less intuitive and have been less
intensively investigated.64 A case of ﬁbrotic NSIP in a former
smoker is shown in ►Fig. 1.
In a retrospective HRCT study, Marten et al65 compared the
prevalence and extent of emphysema in smokers with NSIP to
both smokers with COPD and to “healthy” smokers (with
normal forced expiratory volume 1 (FEV1)). The results
revealed emphysema in a striking majority of NSIP cases
(77.8%), similar to COPD cases (73.5%). Both NSIP and COPD
showed a higher prevalence of emphysema when compared
with “healthy smokers” (17.5%; p ¼ 0.0005). The high prevalence of emphysema in the NSIP patients, which did not differ
from the COPD controls, provided, according to the authors,
an indirect support for a smoking-related pathogenesis in
some NSIP patients. Interestingly, NSIP patient cohort was
enriched of smokers and men (18 smokers and former
smokers compared with 11 never-smokers; 13 men compared with 5 women; p ¼ 0.03). The strikingly divergent
clinical proﬁle of this study population, compared with
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Fig. 1 HRCT ﬁndings of ﬁbrotic NSIP in a former smoker. A moderate ground-glass attenuation associated with a mild reticulation is visible in both
lower lobes with a prevalent peripheral distribution. Traction bronchiectasis is also present. Paraseptal emphysema is present in both upper lobes.

previously published studies on NSIP, leaves us wondering
whether there might be a subgroup of NSIP patients, mostly
male smokers, in which cigarette smoke is more relevant than
other pathogenic factors.
Cottin et al60 have extensively described the coexistence of
ﬁbrosis and emphysema (combined pulmonary ﬁbrosis and
emphysema [CPFE]), but the histology of these patients remains
to be further elucidated, and whether a signiﬁcant subgroup of
these CPFE cases might represent a cohort of smoking-related
NSIP associated with emphysema is currently unknown.
Recently, a common pathogenic pathway has been proposed
for emphysema and NSIP, consisting in an increased ectodomain
shedding of cell adhesion molecules 1 (CADM1 α-shedding) that
cause apoptosis in type II lung alveolar epithelial cells, an early
pathogenic event of both emphysema and NSIP.66 Shinohara
et al67 reported a case of an elderly male patients with normal
pulmonary function, whose symptoms, serum KL-6 levels, and
HRCT ﬁndings improved without treatment after smoking
cessation, thus hypothesizing that smoking cessation at an early
stage may be of critical importance. The natural history of
patients with NSIP and emphysema remains to be elucidated,
and the possible association with pulmonary arterial hypertenSeminars in Respiratory and Critical Care Medicine
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sion may identify a subgroup of patients with dismal prognosis.49,68,69 Further studies are needed to deﬁne the clinical
proﬁle of idiopathic NSIP in smokers, a subgroup of patients
that seems different from the majority of idiopathic NSIP
patients and may beneﬁt from a different approach to
management.

Familial NSIP
Familial NSIP can be indistinguishable from nonfamilial cases
based on HRCT and lung biopsy features. Different subtypes of
IIP can exist in the same family.18 All patients with suspected
NSIP should therefore be questioned about relevant family
history, as this may guide gene mutation search and evaluation or management of other family members.3
Heterozygous mutations in surfactant proteins, telomerase
mutations, ELMOD 2, and MUC5B, the majority with autosomal
dominant transmission, are responsible for 20% of all familial
interstitial pneumonias.3,70 Genetic studies may help to identify
the underlying pathogenic mechanisms of familial NSIP in the
future. The clinical utility of genetic testing is for the screening of
family members, prevention of drug toxicity, and, particularly
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during screening for lung transplant, identiﬁcation of occult
myelodysplastic syndromes.70–72
Familial NSIP may present with clinical and radiographic
ﬁndings that overlap with those observed in IPF. Furthermore,
Lee et al73 have shown that in the vast majority of familial IIP
cases the HRCT features do not conform with classic UIP and
NSIP patterns. Given this scenario, the distinction between
cases of familial NSIP or familial IPF rests in pathologists’
hand. Apparently, as for idiopathic NSIP and IPF, the pathologists add to the MDD of these cases the most important piece
of information to differentiate those entities. However, in
familial IIP there are two important caveats: ﬁrst, the biopsy
ﬁndings are confusing even for expert pathologists21 and,
second, the prognostic impact of biopsy information in this
subgroup of patients has never been evaluated.
Some reports underscore that familial NSIP might be
associated with a dismal prognosis, more similar to IPF
than to idiopathic NSIP.18,74 However, it is currently unclear
what is the difference between familial and idiopathic NSIP in
terms of prognosis and optimal treatment. Despite multiple
attempts, currently no formal deﬁnition has been proposed
for familial forms of pulmonary ﬁbrosis. Familial NSIP is
currently considered as part of the complex clinical spectrum
of idiopathic NSIP, and recommended approach for familial
NSIP does not diverge from idiopathic NSIP.3
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and smoking status), to 35 UIP patients. There was no difference in the cellular proﬁle of BAL between ﬁbrotic NSIP and
UIP, with neutrophils 9% in both groups, lymphocytes 5 and
4%, respectively, and eosinophils 7% in both groups.
We can conclude that BAL seems helpful to differentiate
cellular NSIP from IPF, but in the subgroup of fNSIP patients
both clinical proﬁle and BAL cellularity seem indistinguishable from IPF. Whether speciﬁc combinations of clinicalradiologic and BAL features may identify speciﬁc subgroups
of NSIP patients with a predominantly inﬂammatory cellular
pattern and better prognosis remain an open issue that needs
further evaluation.
The accuracy of transbronchial lung biopsy in the diagnosis of NSIP has never been evaluated in controlled studies.
However, looking at the data from our study designed to
assess transbronchial biopsy (TBB) accuracy in UIP, we can
conclude that the sensitivity for NSIP is very low (i.e., ranging
between 16 and 33%)80; thus, TBB does not seem informative
in the vast majority of NSIP cases. A novel biopsy method,
bronchoscopic lung cryobiopsy, has been recently proposed
in IIP diagnosis, and promising preliminary results show that
NSIP pattern can be detected by this method.42,81 Diagnostic
accuracy of bronchoscopic lung cryobiopsy needs to be
further evaluated in prospective controlled studies, and
surgical lung biopsy remains the gold standard for a conﬁdent
multidisciplinary diagnosis of NSIP.3

Bronchoalveolar Lavage and Transbronchial
Biopsy

Radiographic Characteristics

For patients with suspected NSIP, typical diagnostic studies
performed on BAL are microbiological studies (to exclude
infections) and cellular analysis with cytopathology (to exclude
malignancy) and differential cell count.75 The reason for cellular
analysis with cell count when NSIP is suspected is that identiﬁcation or exclusion of a predominantly inﬂammatory cellular
pattern (lymphocytosis) may help narrow the differential diagnosis with other distinct types of ILD and potentially identify
particular subgroups of idiopathic NSIP patients. The notion that
lymphocytosis in the BAL correlates with an increased likelihood
of NSIP is supported by numerous studies, but all have limitations. Current ATS guidelines75 classify NSIP in the group of ILD
with a BAL lymphocytic cellular pattern, with more than 15%
lymphocytes. BAL lymphocytosis is observed in cellular NSIP and
in mixed patterns of NSIP-OP.76 BAL proﬁle in cellular NSIP
resembles that of cryptogenic OP and HP, with similar percentage of lymphocytes, but with lower total cell count; scattered
mast cells and eosinophils are also being detected. The absence
of BAL lymphocytosis suggests a diagnosis of IPF rather than NSIP
(OR, 12.7; p < 0.001).77 Ohshimo et al78 showed that a cutoff
level of 30% for lymphocytes in BAL demonstrated a favorable
discriminative power for the diagnosis of IPF. Out of 74 patients,
6 (8%) showed a lymphocytosis greater than 30% and the ﬁnal
diagnosis were NSIP in three cases and HP in three cases.78
The BAL proﬁle of ﬁbrotic NSIP diverges from that of
cellular NSIP and shows a cellularity similar to that of IPF,
without signiﬁcant lymphocytosis. Veeraraghavan et al79
compared BAL of 19 fNSIP patients, all presenting clinically
as IPF (i.e., no difference between UIP and NSIP in gender, age,

The ATS project13 provided a characterization of HRCT features from 61 idiopathic NSIP patients. The abnormalities
involved the lower lungs in 92% of cases, with only 8% equally
severe in both upper and lower lungs. In the axial dimension,
they were diffuse in 58% or predominantly peripheral in 35%.
Ground-glass opacities have been reported in the majority of
idiopathic NSIP cases published thus far.52,82–86 The most
common features observed in the ATS project13 were reticular
pattern (87%), traction bronchiectasis (82%), and lobar volume loss (77%), while ground-glass attenuation was seen in
44%. Although useful to differentiate NSIP from IPF,87 the
subpleural sparing was present only in 21% of NSIP cases.13
The HRCT features most predictive of NSIP are ground-glass
opacities and subpleural sparing, with an OR of 1.04 for each
1% increase in the proportion of ground-glass attenuation.83
In the differential diagnosis with HP and IPF, the relative
absence of lobular areas of decreased attenuations and the
lack of honeycombing are the other two most relevant
ﬁndings.87
It is interesting to note that HRCT proﬁle of NSIP is often
mixed, with ground-glass opacities associated with consolidations and/or ﬁbrotic features such as reticular distortion of
secondary lobule architecture and traction bronchiectasis.
The correlation between these complex radiographic patterns and clinical-pathologic features of NSIP remains unclear. Sumikawa et al88,89 have studied radiologic–pathologic
correlation in NSIP, but failed to identify a statistically signiﬁcant correlation between HRCT pattern and histological subgroups. The typical HRCT features that we observe in NSIP-OP
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Fig. 2 Typical HRCT ﬁndings of a mixed case of NSIP-OP conﬁrmed by lung cryobiopsy. In the posterobasal segments of both lower lobes, a
moderate ground-glass attenuation is visible, with the typical perilobular distribution.

cases conﬁrmed histologically by cryobiopsy (Venerino Poletti, MD, 2015, unpublished data) is shown in ►Fig. 2.
Given the implication for patient management and the
divergent treatment approaches, the most difﬁcult diagnostic challenge for radiologist is differentiating idiopathic
NSIP from IPF. The differential HRCT characteristics of IPF/
UIP and idiopathic NSIP have been recently evaluated by
Sumikawa et al.90 These authors found in cases with
histologic diagnosis of idiopathic NSIP, compared with
IPF/UIP, a higher prevalence of ground-glass attenuation
without traction bronchiectasis (p ¼ 0.003), subpleural
sparing (p ¼ 0.007), and peribronchovascular predominance (p ¼ 0.003). However, honeycombing, intralobular
opacity, and peripheral predominance were more prevalent in IPF/UIP. A total of 89% (35/39) of idiopathic NSIP
cases were correctly classiﬁed as NSIP, but only 21% (16/75)
IPF/UIP were correctly classiﬁed as deﬁnite UIP. The diagnostic accuracy of HRCT for UIP and NSIP has been reported
to be 70% in various studies.39,83,87,91 Discordance
between HRCT and histology ﬁndings occurs in approximately one-third of cases. The presence of bibasal subpleural honeycombing in the absence of other features has a
sensitivity of 40% and a speciﬁcity of 95% in the diagnosis of
UIP. In contrast, the predominant features of ground-glass
opacities have a sensitivity of 95% but a speciﬁcity of 40% for
the diagnosis of NSIP.91 The presence of emphysema
makes the distinction between UIP and NSIP even more
difﬁcult.92 Thus, in the absence of typical radiologic features of UIP (i.e., predominant honeycombing with bibasal
subpleural distribution), lung biopsy should be performed
to discriminate UIP from NSIP.
Similar to pathologic and clinical evaluation, the interpretation of HRCT suffers from a signiﬁcant interobserver variability. The kappa statistic for agreement for NSIP has been
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reported to be from moderate (0.51), in older studies,93 to
very good (0.95), in more recent studies,86 probably reﬂecting
the current better understanding of HRCT features of NSIP.
HRCT ﬁndings in NSIP have signiﬁcant prognostic implications. Hozumi et al94 showed that the extent of areas with
ground-glass attenuation without traction bronchiectasis
and areas of air-space consolidations are associated with a
favorable outcome, whereas reticular opacities carry a worse
prognosis (►Figs. 3 and 4). Subpleural sparing predicts a
better outcome (mortality hazard ratio [HR], 0.25; 95% CI,
0.06–1.06).90 Coarseness of ﬁbrosis is signiﬁcantly associated
with worse prognosis (HR, 1.48; 95% CI, 1.1–1.99).95 Various
studies have evaluated follow-up HRCT, showing a variable
evolution of the HRCT features over time with improvement
in the extent of ground-glass opacities and consolidations in
the majority of cases, and ﬁbrotic progression, with or
without recurrence, in approximately one-third of
patients.82,95–98 In a small minority (<5%), the evolution to
UIP has been reported.97

Pathologic Findings
The two key ﬁndings used by Katzenstein and Fiorelli5 to
describe NSIP histologic features were homogeneity (spatial
and temporal) of the lesions and absence of typical aspects
observed in other interstitial pneumonias (►Fig. 5A). At
higher power, an expansion of the interstitium and a variable
extent of chronic inﬂammation and ﬁbrosis are evident. The
inﬂammatory cell inﬁltrate comprises mainly small lymphocytes with a variable quantity of plasma cells and macrophages; the ﬁbrosis can be collagenous or ﬁbroblastic in
nature, or even both. A cuboidal hyperplasia/metaplasia of
alveolar epithelium is also evident (►Fig. 5B). The other main
feature in the diagnosis of ﬁbrotic NSIP is the lack or scarcity
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Fig. 3 Evolution of a case of ﬁbrotic NSIP related to scleroderma, conﬁrmed by surgical lung biopsy. (A) Baseline HRCT. Mild peripheral
reticulation, with traction bronchiectasis and subpleural sparing, is present. (B) Follow-up HRCT, after 4 years. Severe thickening of interlobular
septa with associated multiple dendriform calciﬁcation in middle lobe, lingula, and both lower lobes. Multiple traction bronchiectasis and a
relative subpleural sparing are visible as well. A moderate pericardial effusion associated with pleural bilateral is evident. Signiﬁcant esophageal
dilation is present in both exams.

of any of the following features: ﬁbroblastic foci, intra-alveolar buds of granulation tissue, intra-alveolar accumulation of
pigmented macrophages, granulomas, and honeycombing.
Depending on the proportion between inﬂammation and
ﬁbrosis, three different groups were initially described: group
I primarily with interstitial inﬂammation, group II with both
inﬂammation and ﬁbrosis, and group III with a predominance
of ﬁbrosis. Subsequent studies99 kept separate the cellular

NSIP (►Fig. 6A), previous group I, from the ﬁbrotic NSIP
(►Fig. 6B), the latter derived from the uniﬁcation of previous
group II and III. Histologic features of NSIP are proposed by
the 2008 ATS project.13
Immunohistochemistry using speciﬁc monoclonal antibodies may be useful (e.g., against cathepsin K to identify
small and not well-formed granulomas100; against truncated
p63, gamma laminin, or 27 heat shock protein to identify

Fig. 4 Evolution of a case idiopathic ﬁbrotic NSIP, conﬁrmed by lung cryobiopsy. (A) Baseline HRCT. Mild peripheral ground-glass attenuation is
present in both lungs, with lower lobes prevalence. Subpleural sparing and bilateral dendriform calciﬁcations are present as well. (B) Follow-up
HRCT, after 4 years. Moderate reduction of ground-glass attenuation. Reticulation and traction bronchiectasis are substantially stable.
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Fig. 5 Surgical lung biopsy of NSIP. (A) Hematoxylin and eosin (H&E) midpower magniﬁcation. A temporally homogeneous alveolar septal
inﬁltrate is evident. (B) Cytokeratin B immunostaining. Uniform cuboidal metaplasia of the epithelium is evident.

ﬁbroblastic foci101; against IgG4 to identify cases related to
IgG4-related sclerosing disease102). Molecular biology is rarely
necessary to identify a lymphoid neoplasm, viral-associated
infections (i.e., HIV, human herpesvirus-8, Epstein–Barr virus),
or Pneumocystis jirovecii cysts.103
Others have suggested that some additional “ancillary
ﬁndings” may be suggestive of a nonidiopathic NSIP, such
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as: follicular bronchiolitis, lymphoid follicles, pleural plasmacytic inﬁltration in CTD104; a combination of different patterns (NSIP associated with patchy DAD or OP) in
polymyositis/dermatomyositis; and NSIP changes distributed
along bronchioles in GVHD-related pneumonitis.105 Among
13 NSIP patients with clinically “lung-dominant CTD,” Omote
et al56 reported 84% (11/13) of case presenting
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Fig. 6 Surgical lung biopsy of cellular and ﬁbrotic NSIP. H&E midpower magniﬁcation. (A) Cellular nonspeciﬁc interstitial pneumonia: the alveolar
septa are inﬁltrated by mononuclear cells, whereas ﬁbrosis is scanty. (B) Fibrotic nonspeciﬁc interstitial pneumonia: the alveolar septa are
thickened by the accumulation of collagen, the architecture is “preserved,” and cellular inﬁltrate is mild.

histopathologic features characteristics for “lung-dominant
CTD” (i.e., prominent plasmacytic inﬁltration and lymphoid
aggregates with germinal centers).
Differential diagnosis between NSIP and other
entity may be challenging, particularly with UIP, but also
with other inﬂammatory ILD such as HP and lymphocytic
interstitial pneumonia (LIP). The histologic classiﬁcation

of NSIP is further complicated by the fact that areas of
NSIP and other IIP may overlap in the same patient.
“Discordant cases” of UIP (i.e., UIP in one lobe and NSIP in
the other lobe biopsied) have a prognosis similar to that of
IPF with “concordant” histologic ﬁndings (i.e., UIP in all
biopsied lobes); therefore, management approach is the
same.106
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A recent study aimed to characterize OP component in
NSIP and found a prevalence of coexistent OP in 79% of NSIP
cases (26/33), with no signiﬁcant impact on prognosis.76
Takeuchi et al107 recently reported the association between
pleuroparenchymal ﬁbroelastosis and NSIP after hematopoietic stem cell transplantation, possible causes being reactions
to drugs or radiation, or chronic GVHD. All these diagnostic
challenges are reﬂected in the low level of agreement
between pathologists in the diagnosis of NSIP, with a reported
kappa statistic of only 0.32 (fair), in old studies,108 increased
to 0.73 (good), in more recent studies.90
Similar to radiology, pathologic features of NSIP have
relevant prognostic implications. First, pathology is the sole
method to discriminate between IPF/UIP and NSIP in cases
presenting with NSIP HRCT features in a nonspeciﬁc clinical
scenario, and this information carries a relevant prognostic
impact.90 Second, prognosis of cellular NSIP is better than
ﬁbrotic NSIP.99,109 Recently, Kambouchner et al110 showed
the prognostic relevance of histologic variants of NSIP,
deﬁned as overlaps with other “minor” histological features
and classiﬁed in seven subgroups: essential NSIP (36%), UIP
overlap (26%), chronic HP (cHP) overlap (10%), OP overlap
(6%), organizing DAD overlap (10%), desquamative interstitial
pneumonia overlap (7%), and LIP overlap (2%). The overlaps
with OP and HP were associated with the respective clinical
diagnosis of CTD and HP (p ¼ 0.04 and 0.02, respectively).
Survival was different between subgroups (p ¼ 0.0002), with
organizing DAD overlap exhibiting the poorest survival at
5 years (32%), followed by UIP overlap (57%). Independent
predictors of mortality were organizing DAD overlap (HR,
4.99; 95% CI, 2.15–11.58; p ¼ 0.0002), UIP overlap (HR, 2.11;
95% CI, 1.12–3.99; p ¼ 0.02), and a clinical diagnosis of cHP
(HR, 2.17; 95% CI, 1.05–4.47; p ¼ 0.035). It is interesting to
note that in the context of UCTD, histology seems to carry
relevant information, with survival for UCTD-UIP being
shorter than that of the UCTD-NSIP group (p ¼ 0.021), but
signiﬁcantly better than that of the IPF group (p ¼ 0.042).111

Prognosis
Since initial studies, NSIP has consistently been described as a
disease with a good prognosis. In 1994, Katzenstein and
Fiorelli5 reported a low mortality rate (11%) and no death
in the subgroup of “pure inﬂammation and no ﬁbrosis.” The
ATS report112 published in 2008 noted 20% mortality at
5 years and 27% at 10 years.
Recent studies investigated the prognosis of idiopathic
NSIP compared with NSIP related to autoimmune diseases.
Two studies showed that UCTD-NSIP had a signiﬁcantly better
survival than idiopathic NSIP.113,114 However, the prognostic
signiﬁcance of UCTD in IIPs (including NSIP) remains unclear
because other recent studies of UCTD and CTD failed to prove
a survival beneﬁt.53,115 This is mainly related to study biases
and small number of subjects in these case series with
differences in UCTD deﬁnitions.
At baseline, a mild impairment in lung function and
several radiographic and pathologic features have been
shown to correlate with a better prognosis, including
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ground-glass opacities without bronchiectasis, subpleural
sparing, and a cellular histology type. During follow-up,
HRCT may be informative showing a decrease in groundglass opacities in cases that respond to treatment and worsening of the coarse ﬁbrosis in nonresponders.
However, in clinical practice changes of lung function over
time and clinical monitoring for lung and systemic symptoms
are of great importance. Serial lung function measurements
are crucial for the clinical follow-up of NSIP patients and have
shown to be predictive of patients’ outcome.47 Latsi et al116
showed that at 12 months, serial pulmonary function trends
have considerable prognostic value in UIP and NSIP, with
histology not giving any additional prognostic information
when functional impairment is severe. Flaherty and Martinez117 found that a 6-month change in FVC gave additional
prognostic information to baseline values for patients with
IIPs, including 29 patients with NSIP. A follow-up study of 48
idiopathic NSIP cases demonstrated that at the time of
presentation the pathological pattern, age, and DLCO had
important prognostic implications, but after 6 months of
follow-up, changes in FVC, initial DLCO, and sex were the
only independent prognostic factors.85 Recently, the GAP
model derived from IPF patients has been successfully applied
to different subgroups of ﬁbrotic ILD (ILD-GAP) in a study that
included 45 idiopathic NSIP.48
The natural history of NSIP is extremely variable. Some
patients improve, others remain stable or improve on
treatment, while others evolve to end-stage ﬁbrosis and
may die of the disease.13,52,95 Acute exacerbation, typically
described in subjects with IPF, may also occur in idiopathic
NSIP.118 This heterogeneous proﬁle makes it particularly
difﬁcult to classify idiopathic NSIP based on disease behavior. However, idiopathic NSIP is a clinical entity in which we
can recognize different clinical, radiological, and histological subgroups. These subgroups show a different disease
behavior and this is of great importance when it comes to
choosing what the optimal approach to management
would be. The vast majority of cellular NSIP and some
ﬁbrotic NSIP can be classiﬁed in the group of “reversible
disease with a risk of progression”; some ﬁbrotic NSIP can
remain “stable with residual disease”; some ﬁbrotic NSIP
can “irreversibly progress” with or without “potential for
stabilization.”3 The main features of idiopathic NSIP classiﬁed according to disease behavior, goal for treatment, and
monitoring strategies are reported in ►Table 1.

Treatment and Other Aspects of
Management
Treatment of NSIP has always been based on steroids and
immunosuppressive agents, but for mild and stable cases it is
sometimes possible to adopt a policy of careful observation
without pharmacologic therapy.119 There are no randomized
controlled trials validating the current approach, but several
retrospective studies have reported treatment with corticosteroids, immunosuppressive agents, and, recently, rituximab
for severe treatment refractory disease. Treatment regimens
and duration of treatment were variable in the published

Downloaded by: World Health Organization ( WHO). Copyrighted material.

388

Nonspecific Interstitial Pneumonia

Tomassetti et al.

389

Table 1 NSIP classiﬁcation according to disease behavior
NSIP subtype

Clinical behavior

Treatment goal

Monitoring strategy

Cellular NSIP and
some ﬁbrotic NSIP

Reversible disease with risk of
progression

Initially achieve response and
then formulate longer-term
therapy

Short-term observation to
conﬁrm treatment response.
Long-term observation to
ensure that gains are preserved

Fibrotic NSIP

Stable with residual disease

Maintain status

Long-term observation to assess
disease course

Progressive, irreversible disease
with potential for stabilization

Stabilize

Long-term observation to assess
disease course

Progressive, irreversible disease
despite therapy

Slow progression

Long-term observation to assess
disease course and need for
transplant or effective palliation

studies. Adverse events can be substantial, even for the use of
only steroids,120 and careful assessment of risks and beneﬁts
needs to be discussed prior and during the treatment.
The assessment of response is not standardized, but
broadly accepted to monitor symptoms and pulmonary function tests (FVC, DLCO, and 6-minute walking test). HRCT is
useful in selected cases, particularly in the assessment of
treatment response or pulmonary complications. Cases in
which an HRCT improvement after treatment is more likely
are cases with extensive ground-glass opacities, subpleural
sparing, and NSIP/OP radiologic pattern. Initial follow-up is
usually at 3 months, particularly for severe and progressive
cases, and subsequent follow-up is 6 months to 1 year
depending on disease severity and treatment response.
HRCT is not always required, with the decision on whether
to perform HRCT being made on a case-by-case basis.
The treatment approach employing steroids and immunosuppressive agents seems more successful in the subgroup of
NSIP presenting with an inﬂammatory background (i.e., NSIPOP cases, NSIP with prominent lymphocytic inﬁltration). For
the majority of NSIP presenting with an “inﬂammatory
background” or with an “autoimmune ﬂavor,” the “inﬂammatory/immune-dysregulation” model is broadly appropriate for treatment purpose. However, given the overlapping
disease mechanisms, this approach is overly simplistic and it
is likely that selected fNSIP patients with progressive ﬁbrosis
resistant to immunomodulation (i.e., group “progressive,
irreversible disease despite therapy” as shown in ►Table 1)
may beneﬁt from antiﬁbrotic treatments used in IPF.119 For
fNSIP without autoimmune features, and particularly for
patients with a family history of ﬁbrotic progressive ILD or
NSIP with emphysema, it is yet to be established whether the
current approach is the most appropriate. For relentlessly
progressive cases, it would be crucial to know whether an
antiﬁbrotic treatment may be of any beneﬁt. With recent
treatment advances in IPF, it appears necessary to reappraise
the way in which clinicians should formulate treatment
strategies in non-IPF IIPs.119 However, until this is explored
by controlled trials, the accurate deployment of currently
available treatment depends on the conﬁrmation or exclusion
of IPF.119 Lung transplantation is currently the only available

option for some selected patients with progressive idiopathic
NSIP. Rehabilitation and oxygen therapy are other important
interventions.119

Systemic Corticosteroids
The optimal dose and duration of corticosteroid treatment is
not known.1 Pulse intravenous methylprednisolone is used
for patients with severe disease (1 g/day for 3 days, followed
by oral prednisone once daily 1 mg/kg ideal body weight,
gradually tapered).120,121 Patients responding or stabilizing
with steroid treatment only are tapered, and then, generally
after 1 year, treatment is discontinued.1 For patients with
progressive or relapsing disease or with corticosteroids intolerance, cytotoxic agents are initiated.
Lee at al122 have recently reported the use of corticosteroid in
35 NSIP patients. All received corticosteroid alone as initial
treatment, dose ranging between 0.4 and 1.1 mg/kg/day (only
in two cases the dose exceeded 1.5 mg/kg/day), slowly tapered
after 4 to 6 weeks. These authors observed a steroid response in
86% of cases (30/35), and no relapse in 51% (18/35). Among 30
steroid responders, 6 (20%) required long-term steroid use due
to “disease worsening” when steroids were reduced. Maintenance dose in this subgroup was 5 mg in ﬁve patients and 15 mg
in one patient. Cytotoxic agents were added in seven patients
(four cyclophosphamide [CYC] and three azathioprine [AZA])
who showed disease progression or steroid dependency. Interestingly, there was a signiﬁcant correlation between the initial
dose of steroid used and the risk of relapse (i.e., median initial
dose of prednisolone 0.6 and 0.5 mg/kg/day in the group without
and with relapse, respectively; p ¼ 0.02). Although not statistically signiﬁcant, also the total treatment duration was longer in
the group without relapse (i.e., median duration of 7.7 and 4.7
months in the group without and with relapse, respectively;
p ¼ 0.18).

Immunosuppressive Agents
Retrospective studies, limited by small number of patients,
have reported the use of CYC and, recently, rituximab in
refractory cases of NSIP.7,120,121,123–126 The use of AZA,
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cyclosporine, and, recently, mycophenolate mofetil has
been reported anecdotally and borrowed from experience
in CTD-ILD.2,127 Immunosuppressive agents are used in
refractory or relapsing NSIP or in cases of intolerance to
corticosteroids.
Kondoh et al123 reported the use of combined CYC and
low-dose prednisone in 12 cases of biopsy-proven ﬁbrotic
NSIP. Patients were initially treated with intermittent pulse
dose of methylprednisolone for 4 weeks (i.e., 1,000 mg/day for
3 days at 1-week intervals), followed by CYC (1–2 mg/kg/day)
and low-dose prednisone (20 mg on alternate days). A total of
33% (4/12) of patients improved and the remaining 67% were
stable. No adverse events were reported during high-dose
corticosteroid, whereas 21% of patients had CYC-related
adverse events (i.e., one hemorrhagic cystitis, two leukopenia,
one myelodysplastic syndrome, two herpes zoster, one alopecia, and one aspergilloma).
Corte et al124 reported that in the empirical treatment of
advanced, rapidly progressive known or suspected NSIP,
intravenous CYC is well tolerated as a rapidly acting
immunosuppressant and was associated with improvement or stability in most cases. NSIP was suspected in
47 cases and conﬁrmed by biopsy only in 7 patients;
scleroderma was excluded. Intravenous CYC was given at
600 mg/m2, diluted in 100 mL normal saline solution, and
given as a 30-minute infusion. Full blood count, renal
function tests, hepatic function tests, and urinalysis were
performed before each CYC dose. Mesna was given to
prevent urothelial toxicity when individual doses exceeded
1 g (n ¼ 44). Treatment was well tolerated, with 70%
having no adverse events. Adverse event were infection
in six cases, alopecia and elevated liver enzymes in one
(both resolved following cessation of therapy), and transient hematuria in one (resolved spontaneously). In the
6 months prior to treatment, 94% patients had declined
(decline in symptoms [World Health Organization functional class], n ¼ 46; imaging data, n ¼ 12; pulmonary
function, n ¼ 17). During treatment, there was stability
in 25 (46%), improvement in 22 (41%), and progression in 6
patients (11%). Four patients died within 12 months of
treatment from progressive disease (n ¼ 3) and acute
coronary syndrome (n ¼ 1). Interestingly, patients with
HRCT features of NSIP/OP (i.e., radiological evidence of
NSIP with consolidation overlap) had a greater improvement in DLCO at 6 months compared with patients without
consolidation on HRCT scan (p ¼ 0.005).
Keir et al128 reported the use of rituximab in 50 patients
with non-IPF (CTD-ILD, n ¼ 33; HP, n ¼ 6; miscellaneous
IIP, n ¼ 11) severe ILD (median FVC 44%, range 24–99%, and
median DLCO 24.5%, range 11–64%), progressing despite
conventional immunosuppression. The study showed a
median improvement in FVC of 6.7% (p < 0.01) and stability
in DLCO (0% change, p < 0.001). In total, 2 patients developed severe pneumonia and 10 patients died of disease
progression, a median of 5 months after treatment. Idiopathic NSIP was not included in this study and further
studies are needed to address a possible role for rituximab
in idiopathic NSIP.
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Treatment of Pulmonary Hypertension
Associated with Fibrotic NSIP
Corte et al129 have recently investigated in a randomized,
double-blind, placebo-controlled study the efﬁcacy and
safety of endothelin-1 receptor antagonist (bosentan) in a
group of 60 ﬁbrotic IIP; among them 14 were NSIP. The
primary study end point was a fall from baseline pulmonary
vascular resistance index (PVRi) of 20% or more over 16 weeks.
Paired right heart catheter data were available in 25 bosentan
and 14 placebo cases. No difference was detected between
treatment and placebo arms, neither in term of primary end
point (PVRi change), functional capacity, and symptoms, nor
in adverse events. In addition, 26.7% of patients in the IPF
group reached the primary PVRi end point versus 33.3% in the
NSIP group (p ¼ 0.69). The results of the current study imply
that patients with IIP and pulmonary hypertension do not
beneﬁt from treatment with bosentan and that an “off-label
therapeutic trial” is not warranted.

Conclusion
Idiopathic NSIP is a complex clinical entity with a disease
spectrum that includes different phenotypes. Clinically, we
can recognize three different phenotypes: NSIP associated
with IPAF, emphysema, and familial ILD. Based on current
data, we can speculate that the majority of NSIP patients will
be reclassiﬁed as IPAF according to recent guidelines,59
whereas NSIP associated with emphysema and familial forms
will represent a minority of idiopathic cases. Whether this
clinical distinction carries prognostic and therapeutic significance remains to be elucidated.
Radiologic–pathologic correlations have shown that we
have two major different proﬁles: (1) the “inﬂammatory
type” characterized by prominent lymphocytic inﬂammation
both on biopsy and BAL, and HRCT with mixed NSIP/OP pattern
that tends to have a better treatment response, and (2) a
“highly ﬁbrotic” subgroup that shows prominent reticular
changes and traction bronchiectasis by HRCT, high ﬁbrotic
background on biopsy, and no lymphocytosis on BAL. The latter
ﬁbrotic NSIP is the subgroup with less potential to respond to
immunosuppressive treatment and a marginal risk to evolve in
“full-blown IPF.”2 The management of patients with ﬁbrotic,
progressive, and immunosuppressive treatment refractory
NSIP remains uncertain and further studies are needed to
address the role of antiﬁbrotic drug in this settings.
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