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The term "activity" is widely applied in research and
clinical practice when dealing with sarcoidosis.  There
are two major problems, however, associated with its
use.  Firstly, the term is not precisely defined; there is
no general consensus on its meaning.  Secondly, the tests
used to assess activity include a battery of new markers
for most of which the clinical relevance is not proven,
and the validation against a "gold standard" is lacking.

Definition of activity

Activity means that something is still acting or work-
ing, is causing motion or change, is still evolving, or has
not come to rest.  In sarcoidosis, the term activity implies
that the disease is undergoing clinical, roentgenograph-
ical or physiological change as a consequence of the per-
sistence of the inciting event, which of course is still
unknown.  In the light of recent advances in the under-
standing of the pathogenesis of sarcoidosis [1], it is imme-
diately clear that the three different phases in the evolution
of the disease may be considered separately, and that
different markers can be associated with the different
phases. Thus, "active" sarcoidosis may imply that: 1)
the T-lymphocyte/macrophage inflammation is still ongo-
ing; 2) the process of granuloma formation is still evolv-
ing; and 3) there is still progression to fibrosis occurring.

The extent of active disease needs to be distinguished
from the total extent of disease (i.e. number of organs
involved; number of granulomas within affected organs).
In addition, activity should not be mistaken for: 1) the
outcome of disease (e.g. Löfgren's syndrome, clinically
active, has the best prognosis); and 2) the necessity
to start corticosteroid treatment (active acute disease
may spontaneously resolve in a high percentage of
patients).

Taking the above into account, and in the knowledge
that various manifestations of disease activity are possi-
ble, the following definitions for active and inactive sar-
coidosis are proposed.  In active disease, patients may
present with clinical signs of activity, and/or with
biological/immunological markers of either active alveoli-
tis, and/or active granuloma formation, and/or active
progression to fibrosis.  In inactive disease, the clinical
signs show regression or remain stable, and biological/
immunological markers are within the normal range.

Ideally, when referring to a patient with sarcoidosis
and active disease, the sign(s) or marker(s) indicating
disease activity should be stated.

Markers of activity

A test or marker of a disease like sarcoidosis may
serve for different purposes: 1) as a diagnostic test it
predicts the presence or absence of the disease; 2) as a
marker of activity it predicts the presence or absence of
active disease; and 3) as a prognostic factor it predicts
disease progression and long-term outcome.

For tests of inflammation, granuloma formation or
fibrosis to be accepted as markers of active disease, they
must be associated with a changing clinical, roentgeno-
graphical or physiological condition that causes or can
cause symptoms or disability. An ideal test to measure
activity should be simple, easily repeatable, repro-
ducible, and should indicate whether the pathological or
immunological process is still ongoing or quiescent.  Some
markers of activity may have the additional benefit of
being prognostic factors indicating disease outcome.
Unfortunately, there is no single test available at present
which at the time of diagnosis would accurately predict
the likelihood of disease progression.

Individual activity markers

During the last 20 yrs, a wide range of clinical and
biological/immunological tests have been claimed to have
a potential as activity markers [1–5].  For practical pur-
poses,  they can be categorized into clinical indices
including imaging techniques, serum markers, and bron-
choalveolar lavage (BAL) parameters (table 1).

Clinical indices (including radiology and isotope stud-
ies)

Acute disease, with fever, erythema nodosum, and/or
polyarthralgia, is clearly clinically active, and, never-
theless, carries the best prognosis; >80% of patients will
spontaneously improve.  Splenomegaly and skin lesions
other than erythema nodosum are considered to be
manifestations of chronic and severe disease.
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Traditional indicators of activity are worsening respi-
ratory symptoms and deterioration of lung function or of
chest radiograph.  Stage I (bihilar lymphadenopathy (BHL)
alone) has a spontaneous remission rate of 60–80%, stage
II (BHL and parenchymal infiltrates) of about 60%, and
Stage III (parenchymal infiltrates only) of less than 30%.

Abnormal lung function tests, particularly vital capac-
ity, forced expiratory volume in one second (FEV1), and
diffusing capacity of the lungs for carbon monoxide
(DLCO), are traditionally used as indication for treatment.
Baseline function tests are not related to the probability
of disease progression.  Lung function studies cannot dis-
tinguish between fresh, reversible granulomatous lesions
and irreversible fibrotic changes. There is only a loose
correlation between lung function tests and chest radio-
graphy.

Computed tomography (CT), particularly in its high
resolution form (HRCT),  is superior to the radiograph
in demonstrating early fibrosis and distortion of the lung
parenchyma.  Ground-glass opacities on HRCT may rep-
resent areas of active alveolitis, as assessed by 67Ga
scanning.  Whether HRCT is also useful as a predictor
of disease progression remains to be elucidated [6].

Gallium-67 scanning is based on the uptake of 67Ga
by macrophages and granuloma cells.  A positive scan
reflects the macrophage inflammation and the presence
of granulomata.  67Ga scans have a high sensitivity
(>90%) but a poor specificity (30–60%) for detecting
clinically active disease [7, 8].  Most studies indicate that
67Ga scanning is not helpful for treatment decisions
[9–11].  Considering also the diasadvantages of costs,
radiation exposure and problems with standardization,
67Ga scan cannot be recommended for routine use in
staging of sarcoidosis.

99mTc-diethylenetriamine penta-acetate (DTPA) is an
isotope used to assess the permeability of the terminal
respiratory epithelium to solutes.  DTPA clearance is
increased in some patients with sarcoidosis, as in other
inflammatory lung diseases.  Whether DTPA clearance

can identify those patients who are likely to remain sta-
ble or deteriorate, as suggested by a recent study [12],
has to be further evaluated.

Serum markers

Serum angiotensin converting enzyme (SACE) is prob-
ably the most widely-used laboratory test in sarcoidosis,
with an estimated global sensitivity of 57% and a speci-
ficity of 90% [13].  SACE values are higher in clini-
cally active than in inactive disease, and correlate with
the extent of disease [7–9, 14].  SACE is often normal
during the first months of acute disease with erythema
nodosum [15].  ACE is produced by epithelioid cells of
the granulomas and alveolar macrophages.  The serum
levels probably reflect the total-body granuloma burden
and not just the degree of lung involvement.  A lack of
change in SACE, despite improvement in lung function,
and the lack of correlation with BAL lymphocytes or T-
cell subsets, could simply reflect a difference in disease
activity in various organs.  There is no correlation between
the initial SACE level and the response to treatment or
the final prognosis [9, 16].  The initial values are not dif-
ferent between patients who deteriorate and those who
improve [17–19].  Thus, an elevated SACE level alone
is no indication to start corticosteroid therapy.  Once
treatment has been initiated for other reasons, however,
SACE can be used to monitor the effect of treatment.
It falls to normal following steroid therapy, and a rising
level may herald a relapse [9, 20].

Hypercalcaemia has long been recognized as an impor-
tant complication of sarcoidosis, the prevalence ranging
between 5–10%.  It is caused by an overproduction of
calcitriol, the active form of vitamin D3, most probably
in granulomas by activated macrophages [21]. Hyper-
calcaemia may, thus, be considered as a marker of the
granuloma activity, but with a low sensitivity.

Several other serum markers of disease activity have
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Table 1.  –  Markers of activity investigated in sarcoidosis

Clinical                                                         Serum                                                    BAL

Fever Macrophage/granuloma associated Lymphocytes
Uveitis Calcitrol/hypercalcaemia CD4/CD8 ratio
Erythema nodosum ACE Collagenase
Lupus pernio Lysozyme PCP-III
Macopapular rash Carboxypeptidase Hyaluronan
Changing scars Thermolysin-like metallopeptidase Fibronectin
Polyarthralgia Neopterin Vitronectin
Splenomegaly Lymphocyte associated
Progressive symptoms β2-microglobulin

(dyspnoea, cough) Soluble interleukin-2 receptors
Deteriorating chest Adenosine deaminase

radiograph Interferon-gamma
Worsening lung function Immune complexes
Positive 67Ga scan Hypergammaglobulinaemia

Extracellular matrix associated
PCP-III
Hyaluronan
Fibronectin

BAL: bronchoalveolar lavage; ACE: angiotension converting enzyme; PCP-III: procollagen III peptide.



been proposed in sarcoidosis, but none has been estab-
lished as a clinical test in routine examination [4, 5].
Serum lysozyme, a product of macrophages and epithe-
lioid cells in granuloma, offers no additional advantage
to SACE, and is even less specific.  Other macrophage-
derived enzymes reported to be elevated in serum of sar-
coidosis patients include carboxypeptidase N, and
thermolysin-like metalloendopeptidase (TME).  None has
proved to be useful clinically [3–5].  Also beta2-microglob-
ulin and adenosine deaminase measurements, indicating
activation of lymphocytes, have never achieved a role
in clinical practice,  owing to low sensitivity and low
specificity [3–5].

More recently,  cytokines and lymphocyte-derived
receptors, such as interferon-gamma and soluble inter-
leukin-2 receptors, as well as the macrophage-derived
product neopterin, have been assayed as activity mark-
ers [22–26].  Whether these tests are superior to other
markers is at present unknown.

Extracellular matrix associated products are potential
markers of lung fibroblast activity, and may reflect the
early fibrosing activity of interstitial lung diseases, includ-
ing sarcoidosis.  In one study [27] serum procollagen-
III peptide (PCP-III) levels did not predict prognosis but
in another study [28] the levels were found to be sig-
nificantly higher in patients with progressive disease
although there was considerable overlap in individual
values between the stable and progressive groups, how-
ever. Confirmatory studies, in either direction, are need-
ed before routine measurements of serum PCP-III can
be recommended for the assessment of sarcoidosis.  This
is also true for other extracellular matrix products, includ-
ing hyaluronan, fibronectin, and vitronectin [5].

BAL parameters

Initially, it had been hoped that BAL parameters, par-
ticularly abnormalities in the cell populations, would
prove more useful in the assessment of activity and prog-
nosis than peripheral blood tests.   At present the con-
sensus reached is that the intensity of the alveolitis, as
assessed by either BAL lymphocyte counts or CD4/CD8
ratios, does not predict outcome in an individual patient,
and thus should not be used as sole criterion for treat-
ment decisions [9, 10, 16, 29–33].  The concept [34] that
patients with sarcoidosis should be grouped into those
with high intensity (>28% T-lymphocytes and a positive
67Ga scan) and low intensity alveolitis (≤28% T-lympho-
cytes and/or a negative 67Ga scan) is no longer valid.
Of special concern is the frequent misuse of the term
high intensity by using only one criterion, namely >28%
T-lymphocytes, and omitting the 67Ga scan in this clas-
sification.  Such disease classification is strongly dis-
couraged.

An important consideration is the influence of disease
duration on the BAL composition in sarcoidosis.  Patients
with early acute disease (erythema nodosum, acute uveitis)
almost invariably have high BAL lymphocyte counts and
CD4/CD8 ratios [35].  Any series which includes a high
proportion of patients with such presentation will not

find these BAL parameters to be predictive of poor prog-
nosis.

Most of the aforementioned serum markers have also
been tested in BAL fluid as activity markers and found
to be of disputable clinical value [36].  Another soluble
factor measured in BAL is collagenase activity.  This
enzyme was found to be predictive of short-term
outcome [37], but long-term follow-up studies and confir-
mation by other groups are needed before clinical recom-
mendations can be given.

Conclusions

For the clinical management of patients with sarcoidosis,
at present the routine tests to stage the activity of dis-
ease can be limited to the following: 1) clinical investi-
gation; 2) chest radiography; and 3) lung function testing.

Optionally, in a select clinical setting, the following
may also be useful: 1) serum ACE; 2) 67Ga scan; 3)
(high resolution) CT; and 4) BAL cell populations and
CD4/CD8 ratio.

All other aforementioned markers have,  so far, no
established clinical value and in order to validate their
use should be further  investigated in large,  prospective
studies with predetermined serial measurements.  Patients
with acute presentation and Stage I disease should be
evaluated separately,  since the majority will sponta-
neously recover despite showing a high initial inflam-
matory acti-vity.  The gold standard against which new
activity tests should be validated is conventional, and
includes clinical, radiological and physiological assess-
ment.
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