J Bras Pneumol. 2022;48(1):e20210366
https://dx.doi.org/10.36416/1806-3756/e20210366 ORIGINAL ARTICLE

Prognostic features of sarcoidosis course in
a Brazilian cohort

Marina Dornfeld Cunha Castro'®, Carlos Alberto de Castro Pereira'®,
Maria Raquel Soares'

1. Departamento de Pneumologia, ABSTRACT
gggvﬁgﬂ%aﬁfpf%ﬁ?ﬂde séoFalo Objective: To identify predictive features associated with the course of sarcoidosis at
initial evaluation and to develop a predictive score. Methods: This was a retrospective
Submitted: 3 September 2021. study involving pulmonary sarcoidosis patients, classified as having a self-limited or
Accepted: 3 November 2021. persistent course of disease, comparing data between the outcomes by univariate
Study carried out at Hospital Sao Paulo, analysis. Features related to persistent disease were selected by multivariate analysis

Hospital do Servidor Publico Estadual de and a prognostic score was designed. Results: The sample comprised 200 patients
izocz:'g';e”r‘;g'”é%z[;;U%r(‘g;)ﬁ?:srﬁo (mean age = 49 years). The median duration of symptoms to diagnosis was 12 months,
' ' and delayed diagnosis (> 12 months) was found in 43% of the cases. The most common
radiological stage was Il; 37% had reduced FVC. Relevant systemic involvement was
detected in 37% of the patients. Treatment for tuberculosis was prescribed in 44 patients
prior to sarcoidosis diagnosis. Treatment for sarcoidosis was required in 77% of the
sample, and the disease course was persistent in 115 cases. Excluding 40 patients with
fibrotic disease, prognostic factors to persistent disease were parenchymal involvement,
delayed diagnosis, dyspnea, relevant systemic involvement, and reduced FVC. On the
basis of the analysis, a 3-letter scoring system (A, B and C) was developed according
to the selected factors. The positive predictive values for persistent course for A (< 1
point) and C scores (= 4 points) were 12.5% and 81.8%, respectively. Conclusions: A
score can be derived by selected features at initial evaluation, allowing the prediction of
outcomes in a significant number of sarcoidosis patients.
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INTRODUCTION involving the development of a score by experts, a greater
time to diagnosis of sarcoidosis was associated to greater
disease severity in the univariate analysis, but not in the
multivariate analysis.*® In another study, subacute and
chronic course groups (i.e., if estimated disease duration
that can lead to death.- was less or more than 2 years, respectively) had a similar
) . . mean duration of symptoms to diagnosis (2 months

A_numbt_ar of studies derl\{ed mode!s for predlctm_g only).® In a North-American study,?" sarcoidosis was
a higher risk of death, respiratory failure, or chronic . diagnosed in more than one fourth of the subjects
disease.C9 Some have suggested complex classifications  yithin 6 months of initial symptoms. Those patients
after a long-term follow-up period.“=*” On anindividual 3 |ower FEV, (but not lower FVC) and more advanced
basis, it may be difficult to establish the prognosis of stages of disease.?") The median duration of symptoms
sarcoidosis, but it would be important to try to identify to diagnosis was 12 months in a study in Brazil.?? In the
possible outcomes at diagnosis. Several manifestations group of time to diagnosis > 12 months, both  FVC and

are strongly associated with a worse prognosis. These FEV, were lower, and tuberculosis was more commonly
include treatment-resistant pulmonary sarcoidosis misdiagnosed.

phenotypes (e.g., fibrosis and pulmonary hypertension)
and multiorgan sarcoidosis.(*®'? Other features are
associated with chronic or persistent sarcoidosis in some
studies, but not in others.7:810.12,16,17.20) These include older
age, male gender, smoking, respiratory/constitutional
symptoms, race, level of dyspnea, absence of erythema
nodosum, abnormal lung function, lung parenchymal
involvement in the absence of fibrosis, and systemic
involvement.(7.8,10,12,16,17,20) METHODS

Sarcoidosis is a multisystem granulomatous disease
with highly variable clinical expression, natural history,
and prognosis.*? It ranges from self-limited, often
asymptomatic disease to one with severe loss of function

The objectives of present study were to identify predictive
features at initial evaluation associated with the clinical
course of sarcoidosis and to develop a simple predictive
prognostic score of disease outcome in routine practice. In
particular, the role of delayed diagnosis and of treatment
for misdiagnosed tuberculosis was analyzed.

The influence of duration of symptoms to diagnosis in Patients with a diagnosis of pulmonary sarcoidosis were
sarcoidosis on outcomes is rarely reported. In a study retrospectively evaluated at three specialized centers (two
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tertiary hospitals and a private clinic) in interstitial lung
diseases (ILDs) in the city of Sao Paulo, Brazil, between
January of 1990 and December of 2015.

Diagnosis of sarcoidosis was based on a joint
statement of the American Thoracic Society, the
European Respiratory Society, and the World Association
of Sarcoidosis and Other Granulomatous Disorders.®
Patients with typical clinical features, patients unable to
undergo biopsy procedures, and those without definite
histological findings were diagnosed by a multidisciplinary
team involving pulmonology and radiology experts in
ILDs. Patients with complete initial evaluation within 3
months of initial treatment were included. Data were
recorded using a standardized assessment form and
included the following variables: age, sex, diagnostic
procedure, symptoms, pulmonary function and chest
radiological test results, systemic staging, treatment,
and outcome. A previous diagnosis of tuberculosis
was carefully reviewed. No bacteriological diagnosis
was confirmed in the cohort. Rare cases of patients
with presumed or confirmed sarcoidosis but having
a definitive diagnosis of tuberculosis that were seen
during the study period were excluded. Exclusion criteria
included absence of thoracic involvement (stage 0) or
missing data at diagnosis or regarding disease outcome.

Dyspnea was classified in accordance with Mahler
and Wells’ magnitude of task®® and was considered
relevant if present in moderate/light activities or at
rest. Thoracic images were classified in accordance
with the Scadding staging system,® based on
CT findings. FVC was classified as abnormal using
reference values for the Brazilian population.©> Organ
involvement was considered in the presence of definite or
probable involvement using criteria from two reference
studies.(*?%) Relevant systemic involvement was defined
by the presence of extrathoracic sarcoidosis, excluding
acute manifestations (facial palsy, peripheral adenopathy,
orbital/salivary gland involvement, erythema nodosum,
arthritis, or calcium metabolism disorders).

Physicians specialized in ILDs individually decided on
the therapy. The records included type of drugs and
time to initiation and duration of treatment, considered
when performed for at least 3 consecutive months.

The disease course was classified as follows: self-
limited—spontaneous involution within 2 years after
diagnosis or stability at least for 1 year after a course
of therapy; and persistent—treatment resistance,
relapse after stopping treatment, maintenance
treatment deemed necessary, or evidence of stable
chronic disease 2 years after diagnosis.?” In order to
classify the disease course, a 1-year-interval from the
latest outcome criteria was awaited. Some patients
experienced relapse or treatment resistance during
the last evaluation, and there was not enough time to
determine whether the disease was chronically stable
or whether it required permanent treatment.

Statistical analysis
The results were expressed as absolute and relative
frequencies, mean + standard deviation, or median
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and lower and upper quartiles (Q1 and Q3). The
normal distribution of the variables was tested using
the Kolmogorov-Smirnov test after visual inspection
of the curves.

Time from first symptom to diagnosis was considered
zero in asymptomatic patients (incidental diagnosis).
Clinical, radiological, and functional data were compared
between patients with self-limited and persistent courses
by using Fisher’s exact or Pearson’s chi-square tests
for categorical variables and by using Student’s t-test
and Mann-Whitney U test for continuous variables
with normal and non-normal distribution, respectively.

Variables initially selected by univariate analysis
with a p-value < 0.10 were entered in a multivariate
analysis using the Wald method (forward stepwise
technique) to calculate ORs and 95% ClIs for independent
features related to persistent course in the non-fibrotic
sarcoidosis group.

After logistic regression, relative weights were assigned
to significant OR values, and a prognosis score was
developed, assigning points for each variable identified.
Internal consistency of the final model was tested using
the bootstrapping method (1,000 samples).

The analyses were performed with the IBM SPSS
Statistics software package, version 21.0 (IBM
Corporation, Armonk, NY, USA). The study was
approved by the Research Ethics Committees of
Hospital Sdo Paulo/Universidade Federal de Sdo Paulo
(CAAE no. 55830016.0.1001.5505) and Hospital do
Servidor Publico Estadual de S&o Paulo (CAAE no.
55830016.0.2001.5463).

RESULTS

A total of 200 sarcoidosis patients with complete
initial evaluation and follow-up were included in the
study. Table 1 summarizes the baseline features and
the comparative data between subjects with non-
fibrotic and fibrotic sarcoidosis. Most of the subjects
were female (63%), and the mean age at diagnosis
was 49.4 years. The median duration of symptoms to
diagnosis was 12 months. Cough and dyspnea were
the most common pulmonary symptoms. Half of the
sample manifested systemic symptoms (fever and/
or weight loss).

Delayed diagnosis was characterized when diagnosis
was confirmed more than 12 months after the onset
of symptoms (in 43% of the cases). Delayed diagnosis
was more common in females than in males (75% vs.
54%; p < 0.01), in patients over than 50 years of age
(64% vs. 38%; p < 0.01), and in those presenting
with wheezing (38% vs. 23%; p = 0.02) in comparison
with non-delayed diagnosis (< 12 months).

The most common radiological staging was II,
followed by stages I and IV, the latter ones with similar
proportions. Mean FVC was below the lower limit of
normal in 37% of the cases.

Treatment for presumed tuberculosis was performed
prior to the diagnosis of sarcoidosis in 44 patients
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Table 1. General features in the cohort of patients with sarcoidosis (N = 200) and comparison between the non-fibrotic

and fibrotic disease groups.?
Features

(N = 200) (n = 160)

Whole
sample

Group
Non-fibrotic disease Fibrotic disease

(n = 40)

Gender, female 126 (63) 101 (63) 25 (62) 1.00
Age, years 49.4 £12.2 48.3 £ 11.5 53.6 + 14.1 0.02
Granulomas on biopsy 176 (88) 147 (92) 29 (72) <0.01
Duration of symptoms to diagnosis, months 12 [4, 25] 10 [4, 24] 24 [8, 68] 0.01
Follow-up, months 80 [42, 123] 88 [40, 132] 77 [44, 96] 0.22
Smoking (current or former smoker) 68 (34) 48 (30) 20 (50) 0.02
Dyspnea 78 (39) 56 (35) 22 (55) 0.02
Cough 111 (56) 84 (52) 27 (60) 0.09
Wheezing 59 (30) 43 (27) 16 (40) 0.10
Weight loss 83 (42) 69 (43) 14 (35) 0.35
Fever 40 (20) 30 (19) 10 (25) 0.38
Relevant systemic involvement® 76 (38) 60 (38) 16 (40) 0.77
Treatment for presumed tuberculosis 44 (22) 33 (21) 11 (28) 0.35
Radiological staging, n

| 38

Il 97

1] 25

\% 40
FVC, % predicted 84.9 + 18.8 88.5+16.8 70.7 + 19.9 <0.01
Reduced FVC 74 (37) 47 (29) 27 (68) <0.01
FEV, /FVC ratio 0.79 + 0.09 0.78 + 0.09 0.78 £ 0.10 0.56
Pharmacological treatment 153 (76) 113 (71) 40 (100) < 0.01

aValues expressed as n (%), mean = SD, or median [Q1, Q3]. "Excluding facial palsy, peripheral adenopathy, orbital
and salivary glands involvement, erythema nodosum, arthritis, and calcium metabolism disorder.

(22%). Patients treated for presumed tuberculosis, in
comparison with those who were not, were associated
with weight loss (61% vs. 35%; p < 0.001) and
parenchymal lung involvement (95% vs. 77%;
p = 0.01). In this group, a longer duration of disease
prior to sarcoidosis treatment was observed: median
[Q1-Q3] = 17.0[9.0-62.5] months vs. 9.0 [2.8-18.0]
months; p = 0.024.

Systemic involvement is shown in Figure 1. Relevant
systemic involvement (excluding acute manifestations)
was present in 74 cases (37%).

During the course of the disease, 77% of the cases
needed treatment, mainly corticosteroids (in 74%),
followed by methotrexate and/or leflunomide (in 39%).
Only 4% of the patients demanded TNF inhibitors. Two
or more drugs were prescribed to 51% of the patients.

The analysis of features associated with the proposed
outcomes was performed after excluding 40 patients
in stage 1V, since this stage is related to irreversible
pulmonary lesions. In comparison with non-fibrotic
sarcoidosis patients, those in stage IV (n = 40) were
older, more often had a delayed diagnosis, more
frequently had dyspnea, had lower FVC (in % of the
predicted value), and more frequently had a smoking
habit (p < 0.05 for all). All fibrotic patients needed
treatment (82% of those with two or more drugs),
and compared with those without fibrosis, also had a
higher death rate (28% vs. 9%).

The final sample of patients with non-fibrotic
pulmonary sarcoidosis was divided into self-limited
(n = 85) and persistent (n = 75) course subgroups
according to disease outcome (Figure 2). Prognostic
features of the two subgroups were compared (Table
2). The univariate analysis associated the persistent
course subgroup with parenchymal lung involvement
(stages II and III), delayed diagnosis, dyspnea, relevant
systemic involvement in two or more organs (but
not in only one organ), reduced FVC, and treatment
for presumed tuberculosis. Erythema nodosum was
observed in 16 patients (10% of the cases), mainly
in women (88%), but its presence was not associated
with a better outcome (10 in the self-limited disease
subgroup vs. 6 in the persistent disease subgroup).
Smoking history was similar in the two subgroups.
Other significant associations were as follows: 42/122
(34%) of the patients with parenchymal involvement
had reduced FVC, compared with 5/38 (13%) of
those without parenchymal involvement (p = 0,01);
and 24/56 (43%) of the patients with dyspnea had
reduced FVC, compared with 23/104 (22%) of those
without dyspnea (p = 0,01). There was no significant
association between parenchymal involvement and
dyspnea (p = 0.29). Although there were significant
associations among these variables, they were all
selected for the final multivariate analysis.

In the final logistic regression model, two patients
were excluded because they were considered discrepant
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by the selected statistical model. The results of the
multivariate analysis (OR and 95% CI) are shown
in Table 3. Treatment for tuberculosis did not reach
statistical significance. However, more patients treated
for tuberculosis developed pulmonary fibrosis during
follow-up. Evolution imaging was available in 154/158
of the non-fibrotic sarcoidosis patients; 15/32 (47%)
and 31/122 (25%) of those who had and had not
received tuberculosis treatment, respectively, developed
fibrosis (p = 0.018).

By using the relative ORs of significant variables, a
point score system was developed: reduced FVC, delayed
diagnosis, and dyspnea—1 point each—parenchymal
lung involvement and two or more relevant extrathoracic
involvements—2 points each. By grouping the most
relevant sum of points to distinct outcomes, three
cutoff points and a staging system were developed:
0-1 point = stage A (24 patients); 2-3 points = stage B
(90 patients); and = 4 points = stage C (44 patients).
Persistent course occurred in 12.5% (21/24) of the
patients in stage A, in 38.9% (35/90) of those in stage
B, and in 81.8% (36/44) of those in stage C (x* =
39.94; p < 0.001; Figure 3).
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Figure 1. Proportion of systemic manifestations in the
cohort (N = 200).

36 (22.5%)

30 (18.7%)

47 (29.4%)

According to the proposed score, adding 40 cases of
fibrotic disease (persistent course), the model would
make a correct prediction in 97 of 200 cases (48%).

Internal validation of the staging system (bootstrapping
resampling method) was performed, based in 1,000
samples, and statistically significant variables remained
in the multivariate analysis (p < 0.05), except again
for tuberculosis treatment (p = 0.16).

DISCUSSION

Predicting the course of sarcoidosis at initial evaluation
is a hard task in clinical practice.?®?% In the current
study, we were able to identify prognostic features at
presentation that were associated with self-limited
or persistent course in patients with non-fibrotic
pulmonary sarcoidosis in a significant, albeit limited
number of cases. These included delayed diagnosis (>
12 months), presence of dyspnea, parenchymal lung
involvement (stages II and III), reduced FVC, and
relevant extrathoracic disease in two or more organs.
Treatment for presumed tuberculosis in sarcoidosis
patients was associated with delayed diagnosis and
more persistent disease.

Patients with no thoracic involvement (stage 0) were
excluded from the present study. In comparison with
a large prospective North-American study, the present
study included a smaller number of stage I cases and
a larger number of stage IV cases, probably due to
selection bias.CG?

Several factors have been associated with the outcome
of sarcoidosis in different studies.“!% In the present
study, the course of sarcoidosis was classified as self-
limited or persistent.?” At presentation, all patients
with pulmonary fibrosis (stage IV) had persistent
disease and demanded treatment. These patients were
older, more often had a delayed diagnosis, more often
reported having significant dyspnea, more frequently

D Spontaneous involution

- Stability after first treatment
- Relapse/treatment resistance

- Stable chronic disease

D Permanent treatment

Figure 2. Outcomes in the non-fibrotic pulmonary sarcoidosis group (n = 160). Patients with spontaneous involution
or stability after first treatment were classified as having self-limited disease, the remaining being classified as having

persistent disease.
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Table 2. General features of 160 patients with non-fibrotic pulmonary sarcoidosis classified as having a self-limited or
persistent course.?

Feature Group
Self-limited course Persistent course
(n = 85) (n = 75)

Female/male 55 (65)/30 (35) 46 (61)/29 (39) 0.74
Age, years 48.2 +12.8 48.5+9.9 0.64
Time to diagnosis: early/delayed 60 (71)/25 (29) 38 (51)/37 (49) 0.01
Follow-up, months 76 [41, 114] 98 [40, 163] 0.20
Smoking (current or former smoker) 23 (27) 25 (33) 0.75
Dyspnea 23 (27) 33 (44) 0.03
Weight loss 37 (44) 32 (43) 1.00
Fever 15 (18) 15 (20) 0.84
Erythema nodosum 10 (12) 6 (8) 0.43
Tuberculosis treatment 10 (12) 23 (31) <0.01
Radiological staging

| 27 (32) 11 (15)

1l 46 (54) 51 (68) 0.04

1] 12 (14) 13 (17)
Reduced FVC 17 (20) 30 (40) <0.01
FEV,/FVC ratio 0.79 + 0.09 0.79 £ 0.10 0.72
Two or more relevant extrathoracic involvements 4 (5) 13 (17) 0.01
Pharmacological treatment 38 (45) 75 (100) <0.01

aValues expressed as n (%), mean £ SD, or median [Q1, Q3].

Table 3. Independent predictive factors for persistent course in the non-fibrotic pulmonary sarcoidosis group at initial
evaluation (n = 158 patients).?

Variable OR 95% ClI p
Reduced FVC 2.35 1.05-5.15 0.038
Delayed diagnosis 2.37 1.50-4.93 0.020
Dyspnea 2.55 1.18-5.49 0.017
Parenchymal lung involvement 3.94 1.54-10.1 0.004
Two or more relevant extrathoracic involvements 5.78 1.66-20.2 0.006

aAjusted for treatment for presumed tuberculosis. Two discrepant patients were excluded from the analysis.

90 1 were smokers or former smokers, and had lower FVC%.
I:' A1) 81.8% Weight loss was more common in those treated for
80 7 misdiagnosed tuberculosis, but the presence of fever
=EIE) o )
was not significantly different.
70 . C (24) Smoking seems to have a protective effect on
60 - sarcoidosis development, but this is not a universal
finding. In the present study, those subjects in
50 4 radiological stage IV were most commonly smokers
* or former smokers, suggesting a higher risk for the
40 - fibrotic phenotype in smokers, similar to that observed
in hypersensitivity pneumonitis.G?
30 No influence of gender on prognosis was found. Race
was not evaluated, due to the high interbreeding in
20 . the Brazilian population.
12.5% Spontaneous remission has been reported to occur in
107 90% of the patients in stage I, in 40-70% of those in
stage II, and in 10-20% of those in stage III.¢3? In the
0 neo4 ' n=90 ne 44 present study, patients in stage I more often presented

. . o . ) . with self-limited disease, but those in stages II and III
Figure 3. Positive predictive value in the non-fibrotic had similar frequencies of self-limited and persistent
pulmonary sarcoidosis group (n = 158) for persistent Imilar frequ ! imi persi

course according to stages A (0-1 point), B (2-3 points) ~ courses and, consequently, were merged. The same
and C (= 4 points). p < 0.01. was observed in the classic study by Neville et al.®
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Parenchymal involvement, dyspnea, and reduced FVC
remained significant predictors of disease outcome in
the multivariate analysis. There is a dissociation among
the level of dyspnea, pulmonary function results, and
chest imaging in sarcoidosis.****) We found that even
stage I cases can have reduced FVC and relevant
dyspnea, similarly to what has been reported in other
studies.®3?) Parenchymal lung disease can be present
when HRCT is performed, even in the absence of
radiographic abnormalities, demonstrating the higher
sensitivity of CT.3® We found that FVC below the
lower limit of normal was a predictor of a persistent
course of the disease. In one study, FVC < 80% of
the predicted value was also a predictor of chronic
disease.® The FEV,/FVC ratio was similar between
the two groups. Few studies have evaluated the role
of dyspnea for predicting the course of sarcoidosis. In
a study to determine features at initial presentation
that are associated with continued treatment (2 years
after onset), Baughman et al.® found that the level of
dyspnea and predicted VC were significant features.

Dyspnea is multifactorial and can be the result
of several aspects in sarcoidosis, not only due
to pulmonary abnormalities. Conditions such as
pulmonary hypertension, cardiac disease, anemia,
musculoskeletal/neurological involvement, joint
involvement, parasarcoidosis syndromes (chronic
fatigue, anxiety, and depression), and hyperventilation
can result in dyspnea.G”

The diagnosis of sarcoidosis from the onset of
symptoms is often delayed for several reasons,
including a great number of health care visits prior
to diagnosis. (212238 The presentation of sarcoidosis
is too diverse, the disease is uncommon, and very
few physicians have training in and experience with
the disease.

The influence of the delay in diagnosis on the outcomes
has been rarely reported. In the present sample, half
of the cases had the diagnosis delayed for more than
1 year, and most of these cases were associated with
chronic disease. Delayed diagnosis was more common in
females, older patients (> 50 years of age), those with
wheezing, and those misdiagnosed with tuberculosis.

Persistent sarcoidosis was more common when
relevant multiorgan, extrapulmonary involvement was
present, a well-known association.(7:10:19,29:39)

In developing countries, due to the high incidence of
tuberculosis, many patients who are diagnosed with
sarcoidosis will have received treatment for tuberculosis.
In our study, patients presenting with weight loss had
more frequently been treated for tuberculosis. To the
best of our knowledge, the impact of such decision on
the final outcome of sarcoidosis has not been studied.

Although Mycobacterium tuberculosis does not seem to
be the etiologic trigger for sarcoidosis, there is increasing
evidence for mycobacteria to be a cause of at least some
cases of sarcoidosis. In the present study, we found
that a great number of patients treated for tuberculosis
had a chronic course and developed imaging-confirmed
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fibrosis that was not present at initial evaluation. This
suggests that treatment for presumed tuberculosis can
worsen the course of the disease. A study postulated
that the antigen(s) from this mycobacterium could
be released during the death of the organism, with a
complex of host and mycobacterial proteins in response
to the infection leading to sarcoidosis.“® That study
also suggested that the failure to clear these antigen/
protein complexes could lead to chronic disease in
some patients.“” There seems to be a bidirectional
association between sarcoidosis and tuberculosis. Some
patients with sarcoidosis have confirmed tuberculosis,
before or after sarcoidosis. However, such cases were
excluded from the present cohort.

Several studies have developed complex classifications
for assessing the course of sarcoidosis after a long
period of follow-up. Drug categories used in treatment
were included in those classifications.(*>17)

A study carried out in Turkey evaluated the course
of 275 patients with sarcoidosis separated according
to disease course (subacute vs. chronic groups) and
developed a model to predict the course using simple
clinical and demographic variables.® Logistic regression
indicated that erythema nodosum, arthralgia and/or
arthritis, and stage I disease were more frequent in
the subacute group, whereas respiratory/constitutional
symptoms and stage II-III disease were more frequently
seen in the chronic disease group. In our study,
erythema nodosum was uncommon and did not have
predictive values. Constitutional symptoms were not
a predictor of outcome.

The major strengths of present study are the long-
term follow-up period of the patients and the simplicity
of the developed model. However, several limitations
are present in our study. Patients were retrospectively
evaluated and treated in referral centers, so they
might not be representative of sarcoidosis at large.
The derived model managed to estimate the prognosis
in only half of the cases and must be reviewed using
a validation cohort. Better markers of prognosis,
including biomarkers, are necessary in sarcoidosis.
DLCO measurements and investigation for pulmonary
hypertension were performed in a limited number of
cases and were not included in final analysis. Specific
parenchymal findings on CT, which might be helpful in
predicting the prognosis, were not evaluated. Finally,
this study did not include a protocol for therapy.

In conclusion, a predictive score for sarcoidosis
outcome can be derived by multiple variables at initial
evaluation in order to predict the clinical course of
the disease in a significant, albeit limited number of
cases. The results should be confirmed in future studies
involving a validation cohort.
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