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F
irst described in 1899 [1], sarcoidosis is a multi-organ
granulomatous disorder that remains an enigma and
challenges researchers and clinicians due to its unknown

aetiology, variegated presentation and an unpredictable, and
occasionally severe or even fatal, outcome despite therapy. As
over 90% of patients have involvement of the lungs and thoracic
lymph nodes, most chest physicians encounter sarcoidosis
regularly in their practice, and have to manage this disorder
with a risk of delayed or inadequate care [1].

Sarcoidosis may cause significant morbidity, as it persists as a
chronic disease in approximately one-third of cases [1]. It most
commonly affects individuals aged 20–39 yrs [2]. The pre-
valence of disease varies widely throughout the world and in
ethnic groups, with a mean estimate of 15 cases per 100,000
persons, roughly corresponding to one in 6,000 persons in the
general population [3]. In Ireland, England, central Europe and
Scandinavia the prevalence ranges between 40 and 60 cases per
100,000 and associations with environmental and occupational
exposure have been reported [4–8].

In the past, the European Respiratory Journal (ERJ) has dis-
seminated advances in knowledge of sarcoidosis and is com-
mitted to doing so consistently. To this end, the ERJ has, in the
June issue, started a new series on sarcoidosis that will provide
an in-depth overview of the tremendous progress made in this
field in recent years. This series of articles intends to provide
readers with the most up-to-date and comprehensive reviews.
The authors are among the world’s leading experts in the field
of sarcoidosis, and the articles are intended to be practically
oriented and relevant for practicing physicians without neg-
lecting the cutting edge of research. Topics developed in the
series were carefully chosen as those with the most recent and
important developments, be it in the setting of clinical ma-
nifestations, investigations, pathophysiology or therapeutic
approach; some articles are related to approaches already
applicable in practice, while others are anticipating develop-
ments in the near future.

One of the highlights of the series will consist of two articles on
the imaging of sarcoidosis. The diagnosis of sarcoidosis is

based on compatible clinical and radiological manifestations,
with histologic evidence of noncaseating epithelioid-cell gran-
ulomas in one or more organs and in the absence of identifiable
cause, especially microorganism or exposure to antigens that
may cause granulomas [9]. Therefore, chest imaging dominated
by chest computed tomography (CT) is key to the diagnosis of
sarcoidosis. T. Nunes will review the eminently variegated
imaging features of sarcoidosis; the typical pattern which is
highly suggestive of the diagnosis when predominant (i.e.
bilateral hilar lymphadenopathy with peri-lymphatic micro-
nodules), or bilateral hilar retractile masses with scarring and
traction bronchiectasis (characteristic of stage IV sarcoidosis).
Less characteristic patterns include cavitation, nodular and
alveolar opacities, and the recently described patterns of sarcoid
galaxy and sarcoid cluster, as well as rare patterns (ground-glass
opacities, linear opacities and cystic destruction). The authors
will further review the evidence regarding imaging and
functional correlations at baseline (including various features
associated with airflow limitation) and during evolution
(imaging as predictor of outcome), and the impact of imaging
evaluation on clinical management. Examples are provided of
how chest CT can guide diagnostic interventions [10] and may
allow the diagnosis of most complications that carry significant
morbidity in pulmonary sarcoidosis.

18F fluorodeoxyglucose positron emission tomography (PET)
scanning identifies areas with active metabolic (inflammatory)
activity [11], which can be targeted by biopsies [12], and suggests
the presence of disease in organs that are difficult to access and
with potential morbidity, especially the brain and the heart. PET
scanning has progressively replaced gallium-67 scanning in most
centres. However, it is expensive, nonspecific and associated with
significant radiation; therefore, it can’t be routinely recommended
in patients with sarcoidosis. In the article by J. Grutters, the
authors synthesise the available evidence and suggest situations
where PET scanning is useful, especially in the diagnosis of
cardiac sarcoidosis, provided that images are acquired specifically
to address this question and in close collaboration with know-
ledgeable specialists in nuclear imaging.

Among all organs (all of which can be involved by sarcoidosis),
the heart is the one associated with the most difficult challenge
in diagnosis and management. U. Costabel will review the
accumulating evidence that cardiac sarcoidosis is more common
than previously evaluated, although often not causing any
clinical manifestation [13], and occasionally occurring in the
absence of apparent disease elsewhere in the body. Potentially
life-threatening, heart involvement by sarcoidosis may be found
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in up to 25% of patients during post mortem in the USA [14], and
can affect any part of the heart especially the conducting system
(causing complete heart block) and the myocardium (with
granulomas and fibrosis causing heart failure, syncope or
sudden death due to ventricular arrhythmias) [1]. The relative
strengths and weaknesses of available investigations will be
discussed, with the most commonly used tests being PET
scanning (the results of which can be affected by anti-
inflammatory drugs) and delayed enhancement magnetic
resonance imaging (which is not widely available). U. Costabel
will address the question of whether cardiac sarcoidosis detected
by systematic imaging techniques in asymptomatic patients
requires treatment. Indications for electrocardiogram, echocar-
diography, cardiac electric monitoring and advance electrophy-
siologic studies will also be discussed, as well as involvement of
other non-thoracic organs relevant for chest physicians.

Another issue of particular interest is that of chronic fatigue, a
disabling symptom causing impaired quality of life and reported
in up to 50–80% of sarcoidosis patients [15], as reviewed by
DRENT et al. [16] in this issue of the ERJ. Usually multifactorial
and enhanced by comorbidities (including anaemia, depression,
anxiety, hypothyroidism, altered sleep patterns, etc.), and
possibly by complications of corticosteroid therapy, fatigue-
associated sarcoidosis may persist despite the treatment of
possible causes, and is not correlated with clinical parameters of
disease activity. This suggests that other pathogenic factors may
take place, providing targets for specific therapy once identified.

Two articles in the series are devoted to the therapy and
management of patients with sarcoidosis, with a focus on
severe complications of the disease. R. Baughman will discuss
the standard treatment for pulmonary sarcoidosis, especially
corticosteroids (which represent the standard therapy) and
steroid-sparing agents such as methotrexate, azathioprine and
leflunomide [17]. Important practical considerations concern
the indications for therapy and measures used to assess the
response. The authors will further review the potential role of
newer biological agents (infliximab and adalimumab) that are
being evaluated in patients with sarcoidosis especially those
with extra-pulmonary refractory involvement, although the
role of these agents in the management of patients with
pulmonary sarcoidosis is currently marginal [18].

Although a minority of sarcoidosis patients progress to advanced
stages of their disease, complications at this stage are challenging.
In a recent issue of the ERJ, SCHLOBIN and NATHAN [19]
comprehensively reviewed the evidence regarding pulmonary
hypertension associated with sarcoidosis. Seven case series and
one clinical trial [20–27] using therapy specific for pulmonary
arterial hypertension collectively suggest a possible benefit of
these agents in specific patients with sarcoidosis-associated
pulmonary hypertension, although this requires further study.
SCHLOBIN and NATHAN [19] also discussed the specificities of lung
transplantation in the setting of sarcoidosis, with the main
particularities being the multi-organ involvement, the risk of
infection (fungal infections developing in cavities) and surgical
difficulties due to bulky hilar adenopathy and perihilar fibrosis,
pleural thickening or pulmonary hypertension.

More fundamental issues are addressed in the final three
articles of the series, namely genetics, immunopathogenesis

and biomarker development; topics that are immediately
relevant for clinicians. Familial clustering of sarcoidosis may
be found in 5–10% of patients, and represents, together with
genome-wide scanning for susceptibility genes [28], one of the
best ways to progress in the understanding of this disease of
elusive aetiology. In 2005, dentification of butyrophilin-like-2
as a main genetic determinant of sarcoidosis was reported [29].
This was a landmark discovery that has stimulated further
research in sarcoidosis genetics, yielding new susceptibility
gene variants [28, 30] and even susceptibility loci shared by
sarcoidosis and another granulomatous disorder [31]. Recent
progress in the immunopathogenesis of this condition notably
includes the probable role of regulatory T-cell lymphocytes
and natural killer T-cells in granuloma formation, and the role
of the shift from T-helper 1 to T-helper 2 lymphocytes in
fibrogenesis. Finally, P. Rottoli will review the state-of-the-art
regarding biomarker development in sarcoidosis and the
search for simple tests that are useful for diagnosis and
assessing disease activity.

We hope readers of the ERJ will enjoy reading these out-
standing series articles, which will enhance our clinical skills
and our comprehension of disease pathogenesis.
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