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Introduction

+ Organizing pneumonia Is a pattern of lung-tissue
repair after injury

+ It can be cryptogenic or a response to a specific lung
iInjury and iIs also observed histopathologically in many
diverse clinical contexts

+ Cryptogenic organizing pneumonia (COP) has no
identifiable cause and is classified as a form of
idiopathic interstitial pneumonia

+ Formerly called bronchiolitis obliterans organizing
pneumonia, this form is of clinical interest because it is
often misdiagnosed, and when managed
appropriately, It is associated with a high recovery rate
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Introduction

+ Secondary forms of organizing pneumonia are
attributable to a specific cause (e.g., viral infection,

drug toxicity, inhalation injury, radiation thera
cancer) or occur in association with a definec

Dy, Or

clinical context (e.g., connective-tissue disorc

er,

aspiration, transplantation sequelae, or another

Interstitial pneumonia)
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Table 1. Causes of Secondary Organizing Pneumonia.*

Infection

Bacteria: Burkholderia cepacia, Chlamydia pneumoniae, Coxiella burnetii,
Legionella pneumophila, Mycoplasma pneumoniae, Nocardia asteroides,
Pseudomonas aeruginosa, Serratia marcescens, Staphylococcus aureus,
Streptococcus pneumoniae

Viruses: adenovirus, SARS-CoV-2, cytomegalovirus, herpesvirus, HIV,
influenza virus, parainfluenza virus, HHV-7, RSV

Parasites: Plasmodium vivax, Dirofilaria immitis

Fungi: aspergillus, Cryptococcus neoformans, Penicillium janthinellum,
Pneumocystis jirovecii

Drugs: amiodarone, nitrofurantoin, bleomycin, methotrexate, freebase
cocaine

Connective-tissue disease: rheumatoid arthritis, Sjégren’s syndrome,
polymyositis or dermatomyositis, systemic sclerosis, antisynthetase
syndrome, vasculitis

Hematologic cancer: leukemia, lymphoma
Transplantation: lung, liver, bone marrow
Radiation injury from breast cancer treatment
Common variable immunodeficiency

Association with other interstitial lung diseases: eosinophilic pneumonia,
hypersensitivity pneumonitis, organizing diffuse alveolar damage,
usual interstitial pneumonia

Inflammatory bowel disease: Crohn’s disease, ulcerative colitis
Miscellaneous causes

Reaction to other lung processes: abscess, diffuse alveolar hemorrhage,
airway obstruction

Inhalation injury: aspiration, aerosolized textile dye, mustard gas
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Epidemiology

+ COP has been reported worldwide;

+ however, the exact incidence and prevalence are
unknown

+ As compared with older case series, more recent
reports suggest lower rates of diagnosis, perhaps
because of increasing recognition of the causes of
secondary forms of organizing pneumonia.

+ A nationwide retrospective study in Iceland showed
that the mean annual incidence of COP was 1.10
cases per 100,000 persons over a 20-year period
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Epidemiology

+ In a major teaching hospital in Canada, a cumulative
prevalence of 6.7 cases per 100,000 hospital
admissions was reported

+ In registry studies of interstitial lung disease, the
prevalence of COP was 5% in one study  and 10% In
another

+ According to 37 published reports from centers around
the world, which involved a total of 1490 patients with
a confirmed diagnosis of COP, the mean age at
diagnosis is 50 to 60 years (range, 17 to 95);
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Epidemiology

+ COP is rarely reported in children

+ The incidence of cases is slightly higher among men
than among women (52% among men)

+ Approximately 54% of patients with COP have never
smoked, and 46% are former or current smokers;

+ of former or current smokers, less than 15% reported
that they smoked at the time of diagnosis

+ It has been suggested that environmental factors have
a role in the initiation of COP.
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Pathophysiology

+ The pathogenesis of organizing pneumonia is poorly
defined

+ The lung injury appears to occur at a single moment
and without major disruption of the lung’s architecture.
CORP is an inflammatory and fibroproliferative process
characterized by intraalveolar fibroproliferation that is
reversible with (and occasionally without)
Immunosuppressive or antiinflammatory therapy

+ This pattern is in stark contrast to the pattern of other
fibrotic processes, especially usual interstitial
pneumonia (UIP), which is not reversible
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Alveolar Injury

+ Early events In organizing pneumonia include
localized denudation of the epithelial basal laminae
and necrosis of type | alveolar epithelial cells,
leading to gaps in the basal lamina

+ The alveolar epithelial injury is followed by leakage
of plasma proteins, fibrin formation, and migration
of inflammatory cells (macrophages, lymphocytes,
neutrophils, some eosinophils, and occasionally,

plasma cells and mast cells) into the alveolar
space
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Alveolar Organization

+ Fibroblasts are recruited to the alveolar lumen,
where they proliferate, differentiate into
myofibroblasts, and form the fibroinflammatory
buds (Masson’s bodies) that are characteristic of
organizing pneumonia

+ The fibroinflammatory buds are intermixed with a
loose connective-tissue matrix that is rich in
collagen (especially collagen 1), fibronectin,
procollagen type lll, tenascin C, and proteoglycans
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Alveolar Organization

+ Protein dysregulation, which involves vascular
endothelial growth factor, basic fibroblast growth

factor, anc
OCcurs anc

matrix metalloproteinases (MMPs),
correlates with the angiogenic activity

of the new

y formed intraluminal fioromyxoid

connective tissue In organizing pneumonia
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Remodeling

+ The inflammatory cells and fibrin deposits begin to
disappear from the alveolar buds and are replaced
by myofibroblasts organized in concentric rings
alternating with layers of collagen bundles that
consist of thin collagen | fibers, thinner fibrils of
collagen and procollagen type lll, and fibronectin

+ The intraalveolar buds are remodeled into the
interstitium, and collagen globules are formed
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Remodeling

+ The collagen globules contain densely arranged
collagen fibrils and fibroblasts or myofibroblasts with
cytoplasm, which contain actinlike microfilaments and

phagocytosed collagen fibrils and are covered by type

alveolar epithelial cells with well-developed epithelial
pasement membranes

+ Alveolar epithelial cells proliferate and restore the
continuity of the alveolar capillary membrane

+ The Integrity and function of the alveolar unit are
restored
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Remodeling

+ |n a minority of patients, a fibrosing pattern of
organizing pneumonia, characterized by the
presence of organizing pneumonia at the initial
presentation, followed by nonspecific interstitial
pneumonia many months later, has been reported

+ The lung parenchymal remodeling is characterized
by residual interstitial inflammation and fibrosis
throughout the alveolar wall
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Remodeling

+ The alveolar architecture is preserved, and
noneycomb change is uncommon

+ |n addition, the failure to resorb the intraalveolar
ouds from the airspace into the interstitium and the
failure to form collagen globules may account for
the pattern of cicatricial organizing pneumonia (see
the discussion below)
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Masson’s Bodies Versus Fibroblastic Foci

+ Several pathological features of organizing
oneumonia distinguish it from other fibrotic lung
orocesses such as UIP

+ First, the pathological pattern of UIP represents an
epithelial-driven disorder associated with a
complex interplay of genetic and environmental
risk factors and aging-associated processes that
iInvolve fibroblast activation, abnormal epithelial
and myofibroblast differentiation, extracellular
matrix remodeling, and finally, end-stage fibrosis
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Masson’s Bodies Versus Fibroblastic Foci

+ Second, the alveolar epithelial injury with
basement-membrane gaps, a crucial event that
determines the intraalveolar fibrotic involvement, Is
less extensive and less severe in organizing
pneumonia

+ Third, recovery in organizing pneumonia Is
associated with reepithelialization surrounding the
buds of loose connective tissue that contain
iInflammatory cells and fibroblasts.
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Masson’s Bodies Versus Fibroblastic Foci

+ Regenerating type Il pneumocytes are layered In
an orderly fashion and often have a flat shape
reminiscent of type | pneumocytes in organizing
pneumonia, a process that differs from the
disturbed or delayed epithelialization in UIP

+ This recovery of alveolar epithelial cells, with
restoration of the continuity of the alveolar capillary
membrane and the sustained integrity of the
alveolar unit, appears to be critical for the recovery
and repair seen Iin organizing pneumonia
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Masson’s Bodies Versus Fibroblastic Foci

+ Fourth, although Masson’s bodies in organizing
pneumonia and fibroblastic foci in UIP share some
morphologic features, the outcome of the disease
process clearly differs between the two disorders

+ In UIP, the fibroblastic foci appear to drive the
irreversible fibrosing process, yet the fiboromyxoid
lesions In organizing pneumonia are reversible

+ The rate of fibroblast proliferation is similar in the
filoromyxoid lesions in organizing pneumonia and the
fibroblastic foci in UIP. However, the apoptotic activity
is increased in the intraalveolar buds in organizing
pneumonia as compared with UIP.
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Masson’s Bodies Versus Fibroblastic Foci

+ Fifth, the production, deposition, and proteolysis of
the extracellular matrix (ECM) differ between UIP
and organizing pneumonia

+ MMPs and tissue inhibitors of metalloproteinases
(TIMPs) are known to regulate remodeling of the
ECM

+ The gelatinolytic activity of MMP-2 Is significantly
greater in organizing pneumonia than in normal
lung tissues and UIP
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Masson’s Bodies Versus Fibroblastic Foci

+ In UIP, the pulmonary structures are extensively
remodeled and there is a predominance of TIMP-2,
which suggests a role in promoting the irreversible
deposition of ECM In the Intraalveolar spaces

+ Thus, the difference In the balance between
oroliferation and apoptosis In organizing
pneumonia and UIP and the presence of MMPs
nlay key roles in the reversibility of the fibrotic
esions of organizing pneumonia.
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Masson’s Bodies Versus Fibroblastic Foci

+ Finally, in UIP, the lung parenchyma is contracted
and mechanically distorted by continued deposition
of connective tissue and alveolar collapse

+ Such deposition and alveolar collapse contribute to
the permanent tissue remodeling observed In this
disorder
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Figure 1 (facing page). Pathobiology of Reversible
Fibroproliferation in Organizing Pneumonia and Progressive
Fibrosis in Usual Interstitial Pneumonia (UIP).

Shown at the top is a normal alveolus. Panel A shows
alveolar injury in organizing pneumonia. Epithelial cell
injury with denudation of the epithelial basal laminae
leads to gaps, followed by leakage of plasma proteins,
fibrin formation, and migration of inflammatory cells
into the alveolar space. Panel B shows alveolar organi-
zation. The inflammatory cells and fibrin deposits do
not obliterate the alveolar spaces, and they disappear
from the alveolar buds. Activation, proliferation, and
migration of the fibroblasts within the alveolar lumen
through gaps in the basal lamina lead to the formation
of fibroinflammatery buds (Masson’s bodies). Capillaries,
small fibroblasts (yellow), and myofibroblasts {lavender)
in these edematous alveolar buds express a predomi-
nance of matrix metalloproteinases. Panel C shows re-
modeling. As resolution begins, fibroinflammatory buds
are replaced by myofibroblasts organized in concentric
rings alternating with layers of collagen bundles. The
polyps are incorporated into the alveolar walls, and the
collagen bundles (collagen globules) are covered with
type | alveolar epithelial cells. These cells proliferate and
restore the continuity of the alveolar capillary membrane
and the integrity of the alveolar unit. The photomicro-
graph in Panel D (hematoxylin and eosin) shows the
histologic features of organizing pneumonia at high
magnification. Several polypoid intraluminal plugs of
loose connective tissue are evident (asterisks). Mild,
chronic inflammation is present in the alveolar walls.
Panel E shows the effects of alveolar injury in UIP. Re-
current epithelial cell microinjuries result in increased
vascular permeability to proteins (e.g., fibrinogen and
fibronectin), causing the formation of a provisional ma-
trix (wound clot). This is followed by bronchiolar and al-
veolar epithelial cell migration and proliferation into the
intraalveolar space. Panel F shows the microenvironment
of alveolar organization. Epithelial cells are abnormally
activated and produce diverse growth factors and chemo-
kines, which induce the migration of resident fibroblasts
and bone marrow—derived progenitors of fibroblasts
(fibrocytes) to the sites where the microinjuries are oc-
curring. In addition, Panel G shows alveolar fibrosis, with
differentiation of fibroblasts (yellow) to myofibroblasts
(lavender) that accumulate in small collections and per-
sist in the focus because of resistance to apoptosis. In
the foci, myofibroblasts secrete excessive amounts of
extracellular matrix proteins — mainly, fibrillar collagens
— and express a predominance of tissue inhibitor of
metalloproteinase 2. Alveolar collapse and progressive
abnormal lung remodeling lead to cysts of various sizes
surrounded by fibrosis with hyperplastic or bronchiolar-
type epithelium (honeycombing). The photomicrograph
in Panel H (hematoxylin and eosin) shows the histologic
features of UIP at high magnification. Fibroblastic foci
of loose, organizing connective tissue (arrows) are juxta-
posed against marked fibrosis, which consist of dense
collagenous scarring with remodeling of the lung archi-
tecture (star) and cystic changes (honeycombing) (black
asterisk). An area of normal lung is present in the upper
right portion of the panel.
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Clinical Presentation

+ COP Is often suspected when patients with a
presumed diagnosis of infectious pneumonia do
not have a response to antibiotic treatment

+ Symptoms of COP are often subacute and can
emerge over a period of several weeks to several
months

+ Patients are often able to remember with some
precision when their illness began
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Clinical Presentation

+ Common symptoms include dry cough (in 71% of
reported cases) and dyspnea (In 62% of reported
cases) that is mild to moderate and worsened by

exertion

+ Influenza-like symptoms (i.e., nasal congestion,
headache, chills and sweats, sore throat, cough,
fatigue, myalgia, and fever) have been reported in 10
to 15% of cases. Fever Is present in 44% of cases of

COP
+ The incidence of hemoptysis is very low (<5%).
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Clinical Presentation

+ The most common finding on physical examination
IS Inspiratory crackles (in 60% of reported cases)

+ Clubbing is rare (reported in <3% of cases)

+ The physical examination is normal in less than 5%
of patients with COP
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DIAGNOSTIC EVALUATION
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Diagnostic Evaluation

+ A multidisciplinary approach, combining clinical,
radiologic, and pathological expertise, IS necessary
to make the diagnosis of COP
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Laboratory Testing

+ The results of laboratory tests are nonspecific in
patients with COP

+ However, inflammatory markers such as the
erythrocyte sedimentation rate, C-reactive protein
level, and leukocyte count are frequently elevated

+ Patients with organizing pneumonia may present
weeks to months before the development of an
associated connective-tissue disorder
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Laboratory Testing

+ Therefore, testing for these diseases (e.qg., tests for
antinuclear antibody, rheumatoid factor, anti—cyclic
citrullinated peptide, creatine kinase,
antitopoisomerase [anti—Scl-70] antibody,
anticentromere antibody, anti—double-stranded
DNA antibody, and anti-Jo-1 and other
antisynthetase antibodies) is appropriate when a
connective-tissue disorder Is suspected
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Pulmonary-Function Testing

+ Pulmonary-function tests often show a restrictive
ventilatory defect and a reduced diffusing capacity
for carbon monoxide

+ Lung volumes are normal in up to 25% of patients
with COP

+ Airflow obstruction Is not a feature, except among
patients who have been or are smokers

Talmadge E. King et al. NEJM 2022;386:1058



Pulmonary-Function Testing

+ The lungs are stiff and noncompliant at diagnosis
and return to normal in patients who have a
response to treatment

+ Arterial hypoxemia at rest and during exercise IS
common
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Radiologic Studies

+ The radiologic findings in COP are diverse. The
manifestations of COP on a chest radiograph are
typically distinctive, with bilateral opacities that are
patchy or diffuse and consolidative or hazy, in the
presence of normal lung volumes
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Figure 2. Chest Radiograph and High-Resolution CT Images Showing Various Cryptogenic Organizing Pneumonia (COP) Patterns.

The posteroanterior radiograph of the chest in Panel A shows bilateral, diffuse, consolidative opacities in the presence of normal lung
volumes. The high-resolution CT (HRCT) scan of the chest in Panel B shows peripheral and multifocal consolidation in the middle and
lower lobes. The HRCT scan in Panel C shows diffuse peripheral nodules. The HRCT scans in Panels D and E show migratory opacities:
a patchy, ground-glass opacity in the right upper lobe (Panel D) and new areas of patchy, ground-glass opacities in the same patient
1 month later (Panel E). The HRCT scan in Panel F shows the reversed halo, or atoll, sign, characterized by a rim of consolidation with
more central clearing or ground-glass opacities (arrow).




Radiologic Studies

+ The extent and severity of the process are much more
evident on high-resolution computed tomographic (CT)
lung scans, which often reveal more extensive disease
than can be seen on a review of the plain chest
radiograph

+ The predominant pattern on high-resolution CT
studies is peripheral and multifocal consolidation (with
or without air bronchograms)

+ The findings may be unilateral or bilateral

+ The lesions are found in all lung zones, with a slightly
predominant subpleural and lower-lung-zone
distribution
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Radiologic Studies

+ Other radiologic findings include ground-glass
opacities

+ NOC

alran

NOC

u

u

es that are approximately 8 mm in diameter,
ged in a well-defined acinar pattern, or smaller

es in a more subtle, poorly defined pattern

(Figure 20);

+ a peribronchovascular pattern, with areas of
consolidation surrounding the bronchovascular
bundles;

+ a linear and bandlike pattern, with subpleural opacities
that are parallel or perpendicular to the pleura’s:’#; and
focal lesions
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Radiologic Studies

+ Occasionally, the lesions are distributed in a
perilobular pattern, characterized by poorly
defined, bowed, or polygonal opacities, and are
predominantly subpleural and surrounded by
aerated lung.

+ Radiologic abnormalities can also be manifested
as migratory opacities with areas of spontaneous
regression and new areas of consolidation (Figure
2D and 2E)
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Radiologic Studies

+ The reversed halo (or atoll) sign, characterized by
a rim of consolidation with more central clearing or
ground-glass opacities, Is observed Iin less than
5% of cases and appears to be relatively specific
for organizing pneumonia (Figure 2F)
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Radiologic Studies

+ Small pleural effusions have been reported in rare
cases

+ On follow-up high-resolution CT, the finding of
consolidation Is associated with partial or complete
resolution of the parenchymal abnormalities, whereas
reticular opacities may be persistent or progressive

+ A progressive fibrotic pattern and honeycombing
changes are very rarely seen

+ Despite the variation in radiologic findings, the
presence of bilateral alveolar opacities in a relevant

clinical context can support a diagnosis of organizing
pneumonia
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Bronchoalveolar Lavage Analysis

+ Analysis of a bronchoalveolar lavage (BAL) specimen is
recommended if COP Is suspected, in order to rule out
Infection and other disorders, such as eosinophilic
pneumonia and alveolar hemorrhage

+ Cellular analysis of a BAL specimen often shows a

lymphocytic a
neutrophil anc

veolitis assoclated with an increase In
eosinophil counts

+ However, the

oresence of these cell types should prompt an

Investigation for secondary causes of organizing pneumonia
(e.g., hypersensitivity pneumonitis, infection, and
eosinophilic pneumonia). Normalization of BAL findings lags
behind improvements in clinical and radiologic findings
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Histopathological Assessment

+ COP can often be managed without histopathological
confirmation. In some cases, however, tissue studies
may be needed to confirm the diagnosis

+ The decision to perform a biopsy should be guided by
a multidisciplinary discussion

+ Histologic changes may suggest an underlying cause
of secondary organizing pneumonia (e.g., aspiration,
vasculitis, or infections)

+ |In cases managed without a biopsy, If the clinical
follow-up Is not consistent with the diagnosis of COP,
the diagnosis should be reevaluated, and a biopsy
may be necessary.
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Histopathological Assessment

+ Histopathological examination of a lung-biopsy
specimen from a patient with COP reveals
iIntraluminal plugs of loose connective tissue that
iInvolve alveolar spaces and alveolar ducts and
may also involve bronchioles (Figure 3A and 3B).
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Figure 3. Histopathological Features of COP.

The low-magnification photomicrograph in Panel A (hematoxylin and eosin) shows multiple variously shaped, intraluminal plugs of loose
connective tissue. The intervening alveolar walls show mild thickening by an inflammatory infiltrate, but the lung architecture is other-
wise preserved, without features of established fibrosis. The high-magnification photomicrograph in Panel B (hematoxylin and eosin) shows
an intraluminal fibromyxoid lesion with a cluster of inflammatory cells (asterisk), and regenerating epithelial cells, some with a flat shape
that is consistent with type 1 pneumocytes, cover the surface of the bud (arrow). The high-magnification photomicrograph in Panel C
(pentachrome stain) shows an intraluminal plug of loose connective tissue (green) that extends from one alveolus to the adjacent one through
the pores of Kohn (butterfly pattern). Mild inflammation is present in the alveolar walls and surrounding parenchyma. The low-magnifi-
cation photomicrograph in Panel D (hematoxylin and eosin) shows a focal organizing pneumonia lesion that was surgically resected. The
low-magnification photomicrograph in Panel E (hematoxylin and eosin) shows cicatricial organizing pneumonia with densely hyalinized
and fibrotic luminal plugs (asterisk) and metaplastic bone formation (arrow) associated with preservation of the underlying lung archi-
tecture. The high-magnification photomicrograph in Panel F (hematoxylin and eosin) shows acute fibrinous and organizing pneumonia
characterized by intraalveolar fibrin in the form of balls (asterisk) and intraluminal fibromyxoid lesions of organizing pneumonia (arrow). 386:1058




Histopathological Assessment

+ The underlying architecture of the lung Is
preserved

+ The intraluminal plugs of loose connective tissue
are often connected to alveolar walls by narrow
stalks and extend from one alveolus to the
adjacent one through the pores of Kohn, giving rise
to a characteristic butterfly pattern (Figure 3C).
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Histopathological Assessment

+ Mild, chronic inflammation (involving lymphocytes
and plasma cells, for example) may be present in
the alveolar walls

+ However, a finding of prominent interstitial chronic
iInflammation (involving neutrophils or eosinophils),
poorly formed granulomas, peribronchiolar
metaplasia, lymphoid aggregates, vasculitis,
interstitial fibrosis, or microscopic honeycombing
should suggest an alternative diagnosi
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Histopathological Assessment

+ The histologic pattern of organizing pneumonia can
be recognized in small biopsy specimens such as
transbronchial or core biopsy specimens

+ However, the smaller the specimen, the more
difficult it is to identify all the features of the pattern

+ Moreover, sampling problems are more likely with
small specimens
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Histopathological Assessment

+ For this reason, correlation of the findings in lung-
biopsy specimens, including surgical specimens,
with CT findings Iis important to help determine

whether the biopsy specimen Is representative of
the interstitial process.

+ Microscopic examination of small biopsy
specimens with the use of serial step sectioning
has been proposed as a way to increase the

chance of detecting the organizing pneumonia
pattern
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VARIANTS
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Focal Organizing Pneumonia

+ Focal organizing pneumonia is relatively rare
(diagnosed in <15% of patients with COP), and
patients are often asymptomatic (Figure 3D)

+ Surgical resection of a solitary lesion is usually
curative

+ Focal organizing pneumonia must be distinguished
from lung cancer.

Talmadge E. King et al. NEJM 2022;386:1058



.

Figure 3. Histopathological Features of COP.

The low-magnification photomicrograph in Panel A (hematoxylin and eosin) shows multiple variously shaped, intraluminal plugs of loose
connective tissue. The intervening alveolar walls show mild thickening by an inflammatory infiltrate, but the lung architecture is other-
wise preserved, without features of established fibrosis. The high-magnification photomicrograph in Panel B (hematoxylin and eosin) shows
an intraluminal fibromyxoid lesion with a cluster of inflammatory cells (asterisk), and regenerating epithelial cells, some with a flat shape
that is consistent with type 1 pneumocytes, cover the surface of the bud (arrow). The high-magnification photomicrograph in Panel C
(pentachrome stain) shows an intraluminal plug of loose connective tissue (green) that extends from one alveolus to the adjacent one through
the pores of Kohn (butterfly pattern). Mild inflammation is present in the alveolar walls and surrounding parenchyma. The low-magnifi-
cation photomicrograph in Panel D (hematoxylin and eosin) shows a focal organizing pneumonia lesion that was surgically resected. The
low-magnification photomicrograph in Panel E (hematoxylin and eosin) shows cicatricial organizing pneumonia with densely hyalinized
and fibrotic luminal plugs (asterisk) and metaplastic bone formation (arrow) associated with preservation of the underlying lung archi-
tecture. The high-magnification photomicrograph in Panel F (hematoxylin and eosin) shows acute fibrinous and organizing pneumonia
characterized by intraalveolar fibrin in the form of balls (asterisk) and intraluminal fibromyxoid lesions of organizing pneumonia (arrow). 386:1058




Fulminant Disease

A subset of patients with organizing pneumonia present with
a rapidly progressive clinical course (e.g., requiring high-flow
supplemental oxygen and progressing to 'mechanical
ventilation)

In such cases, it is important to rule out a secondary cause,

especially infection, connective-tissue disease, autoimmune

disease, exposure to drugs or environmental agents, diffuse

g!veolar damage, or acute exacerbation of interstitial lung
Isease

After infection has been ruled out, intravenous glucocorticoid
therapy is recommended

Respiratory failure is the primary cause of death, which
usually occurs within 30 to 50 days after hospitalization
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Cicatricial Organizing Pneumonia

+ In a subset of cases of organizing pneumonia, the airspaces
are filled with loose, fiboromyxoid connective tissue
assoclated with the formation of intraluminal, dense
eosinophilic fibrosis and preservation of the underlying lung
architecture

+ Areas of linear fibrous bands and metaplastic bone
formation in the lung parenchyma (dendriform ossification)
may be present (Figure 3E)

+ The cicatricial variant appears to be predictive of fibrotic
nonspecific interstitial pneumonia, which is a more
recalcitrant form of organizing pneumonia that should be
morphologically separated from classic COP.
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Acute Fibrinous and Organizing Pneumonia

+ A rare alveolar filling disease, acute fibrinous
organizing pneumonia, is characterized by a
patchy distribution (Figure 3F)

+ This variant can be idiopathic or associated with
other processes, such as diffuse alveolar damage,
hypersensitivity pneumonitis, infection, drug
toxicity, eosinophilic pneumonia, and connective-
tissue disease
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Differential Diagnosis

+ The differential diagnosis of COP includes a broad
spectrum of diseases that have similar clinical and
radiologic features

+ The most important mimic of COP Is community-
acquired pneumonia

+ Often, It Is the absence of a response to antibiotic
treatment that suggests COP
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Differential Diagnosis

+ The following clinical processes associated with
fluctuating, multifocal, parenchymal consolidation
on radiologic studies should be considered:

+ hypersensitivity pneumonitis (exposure to a known
etiologic agent), eosinophilic pneumonia (elevated
blood or alveolar eosinophil levels), alveolar
hemorrhage (hemoptysis), and vasculitis (presence
of antineutrophil cytoplasmic antibody)
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Differential Diagnosis

+ Pulmonary lymphoma and invasive mucinous
adenocarcinoma may have a radiologic
appearance similar to that of COP (patchy, nodular
areas of consolidation with an air bronchogram)

+ The concurrent or sequential presentation of
organizing pneumonia and nonspecific interstitial
pneumonia should trigger a search for an
underlying cause (e.g., connective-tissue disease,
antisynthetase syndrome, hypersensitivity
pneumonitis, or drug toxicity).
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TREATMENT
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Treatment

+ Treatment of COP Is empirical because no
prospective, randomized treatment trials have been
performed

+ A decision to initiate therapy and the choice of therapy
depend on the severity of the clinical, physiological,
and radiologic abnormalities at presentation and the
rapidity of disease progression

+ Spontaneous improvement has been reported (in
<10% of patients), mainly in patients who have mild

O
C

Isease (few symptoms and a limited extent of
ISease) or contraindications or who have declined

t

nerapy
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Glucocorticoid Therapy

+ Systemic glucocorticoid therapy is the preferred
treatment for symptomatic patients with respiratory
impairment due to COP

+ The usual starting dose is 0.5 to 1 mg of
prednisone per kilogram of body weight per day
(on the basis of ideal body weight), up to a
maximum of 60 mg per day, given as a single oral
dose In the morning

+ This initial dose Is given for 2 to 4 weeks
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Glucocorticoid Therapy

+ Depending on the clinical response, the dose Is
tapered to 0.25 mg per kilogram per day to
complete 4 to 6 months of therapy

+ Over the next 6 to 12 months, the oral
glucocorticoid dose Is gradually tapered to zero if
the patient’s condition remains stable or improves.

+ Glucocorticoid therapy usually induces clinical
Improvement, beginning within 24 to 72 hours
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Glucocorticoid Therapy

+ Patients usually have decreased symptoms, followed
by resolution of the radiologic findings within 3 months
after diagnosis

+ Pneumocystis jirovecii prophylaxis is recommended
with doses of prednisone higher than 20 mg per day

+ For patients with severe or rapidly progressive disease
and impending respiratory failure, high-dose
glucocorticoid therapy with methylprednisolone (500 to
1000 mg administered intravenously each day for 3 to
5 days) may be required, with a transition to oral
therapy once the patient’s condition improves
(typically within several days)
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Glucocorticoid Therapy

+ Relapse (i.e., worsening symptoms or the
appearance of characteristic new opacities or the
worsening of residual shadows on chest CT scans
obtained during or after glucocorticoid treatment)
has been reported Iin less than 25% of cases,

usually within the first year after the initial
presentation

+ Relapses can occur when treatment Is tapered or
stopped too quickly
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Glucocorticoid Therapy

+ Most relapses occur when the prednisone dose is reduced
to 15 mg per day or less. Several factors have been
associated with relapse: delayed diagnosis;

v
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delayed initiation of treatment (>2 months after the onset of
symptoms);

severe disease, including multifocal opacities;

the presence of traction bronchiectasis on chest imaging;

abnormal diffusing capacity for carbon monoxide (<50% of the
predicted value);

the presence of cholestasis

hypoxemia (partial pressure of arterial oxygen, <70 mm Hg);
and histopathological findings of intraalveolar fibrin or scarring
and remodeling of the background lung parenchyma
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Glucocorticoid Therapy

+ Relapses are commonly treated by resuming or
Increasing glucocorticoid treatment

+ One study showed that treatment of relapse with
lower doses of a glucocorticoid (<20 mg per day)
resulted in lower cumulative doses and lower rates
of side effects than a higher dose, with a similar
objective benefit

+ Relapse has not been associated with increased
morbidity or mortality among patients with COP
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Other Therapies

+ An alternative agent can be considered for patients
iIn whom the initial therapy with systemic
glucocorticoids does not result in clinical
iImprovement or for those in whom glucocorticoids
cannot be tapered to a safe level that Is free of
unacceptable adverse effects.
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Macrolide Antibiotics

+ Case reports and small, retrospective series have
suggested that macrolide antibiotics with
antiinflammatory properties (e.g., erythromycin or
clarithromycin) might be a useful adjunct or alternative
to oral glucocorticoid therapy in patients with COP

+ Macrolide treatment is usually administered for 3 to 6
months or longer, with close monitoring during
withdrawal of treatment to prevent relapse.
Unfortunately, macrolides appear to be less effective
than glucocorticoids.
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Cytotoxic Therapy

Azathioprine or cyclophosphamide is not recommended in
patients with COP except in very rare cases in which other
approaches have failed

For patients with normal renal function, the initial dose of
azathioprine is 1 to 2 mg per kilogram per day (given as a
single oral daily dose), up to a maximum of 150 mg per day

The recommendation is to start at a dose of 50 mg daily and
slowly increase the dose over a period of 2 to 4 weeks, with
treatment continued for at least 3 months

Given the toxic effects associated with cyclophosphamide,
therapy should be discontinued after 6 months
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Mycophenolate Mofetil and Other Agents

+ Mycophenolate mofetil, an inhibitor of proliferating
lymphocytes, Is increasingly used as a
glucocorticoid-sparing agent in the treatment of
fibrotic lung disease, including COP

+ In case reports, cyclosporine, rituximab, and
iIntravenous immune globulin have been used with
limited success (usually in combination with
glucocorticoids) to treat rapidly progressive
disease or glucocorticoid-resistant organizing

pneumonia.
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Prognosis

+ The prognosis and response to treatment for
patients with COP are generally excellent

+ Patients with radiologic airspace opacities have
much better outcomes than those with reticular
opacities

+ For patients who are hospitalized, the length of
stay Is usually less than 3 weeks, and
iImprovement is generally rapid (often within 72
hours and rarely >10 days) after diagnosis and
initiation of glucocorticoid treatment

Talmadge E. King et al. NEJM 2022;386:1058



Prognosis

+ Progressive respiratory failure requiring mechanical
ventilation and resulting in death Is rare In patients
with organizing pneumonia

+ |n most retrospective studies, death from COP occurs
In less than 10% of cases and the cause of death Is
most often unrelated to COP

+ The 5-year survival rate exceeds 90%. However, the
mortality rate among patients with COP Is higher than
that in the general population

+ Death is more commonly reported among patients
with secondary organizing pneumonia, usually as a
result of the underlying iliness.
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Future Directions

+ The incidence and prevalence of COP remain
poorly defined

+ Glven the improved definition of the disorder,
however, ongoing, prospective collection of data
from idiopathic interstitial pneumonia registries
should clarify this issue

+ More studies are needed to distinguish primary
COP from secondary organizing pneumonia
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Future Directions

The dose and duration of glucocorticoid therapy remain
poorly defined, and the usefulness of Immunosuppressive
therapy as primary or secondary treatment is unknown

Deciphering the cellular and molecular mechanisms
underlying the development and resolution of organizing
pneumonia may allow for greater progress in identifying risk
factors and appropriate therapeutic strategies for the
unrelentingly progressive and irreversible fibrotic lesion In
UIP

In particular, an understanding of the difference between
fibroblastic foci and Masson’s bodies may lead to
identification of better diagnostic and therapeutic
approaches to organizing pneumonia and UIP.
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