
Introduction

Sarcoidosis is a multi organ disease associated
with a variable clinical outcome (1). Some patients
resolve their disease within two years of presenta-
tion, while others have chronic disease lasting for
more than five years (2). Several factors have been
associated with chronic disease. These include neu-

rologic, cardiac, and bone disease (2). Also, patients
with posterior uveitis (3), nephrocalcinosis (4), lupus
pernio (5, 6), and requiring systemic therapy (7, 8)
usually have chronic disease. On the other hand,
Caucasian patients who present with hilar adenopa-
thy and erythema nodosum (Lofgren’s syndrome)
often resolve within two years (9).

A clinical outcome status (COS) for sarcoidosis
was developed by a World Association of Sarcoido-
sis and Other Granulomatous disease (WASOG)
task force (10). Figure 1 summarizes the nine groups
for COS.We analyzed the effect of various parame-
ters versus COS for a cohort of newly diagnosed sar-
coidosis patients seen at out institution over a three
year period in whom a five year follow up was avail-
able.
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Methods

Patients seen at the University of Cincinnati In-
terstitial Lung Disease and Sarcoidosis clinic over a
three year period (2002 to 2005), seen within a year
of diagnosis, and followed for at least five years were
eligible for inclusion in the study. Clinical features
identified within the first year of diagnosis were
recorded in an electronic database. These included
age, race, and sex. Organ involvement was consid-
ered present if a patient had definite or probable in-
volvement using a standard definition (11). Patients
with neurologic involvement were divided into those
who had seventh cranial nerve involvement (with or
without other neurologic disease) versus those with
neurologic disease but no history of seventh cranial
nerve involvement. Patients were felt to have cardiac
involvement if they had either arrhythmias, reduced
ejection fraction, or both. Patients with chronic cu-
taneous facial lesions consistent with lupus pernio
were noted (12). Patients were classified as Lofgren’s
syndrome if they had hilar adenopathy on chest

imaging and either erythema nodosum or peri ankle
edema (13). Systemic treatment for the patients over
the five year period of observation was noted. The
study was approved by the University of Cincinnati
Institutional Review Board.

The clinical status of patients five years after
initial diagnosis was determined using previously de-
scribed criteria (14) (Figure 1). Patients were consid-
ered chronic if they were still requiring therapy at
years five (COS scores 7, 8, or 9). Patients were con-
sidered acute if they never required systemic therapy
(COS score 1, 3, or 5) or had been on therapy but
had not received systemic treatment in the previous
year (COS 2, 4, or 6). Subsequent comparisons were
made between acute patients, who had not been on
therapy within the past year (COS 1 through 6) ver-
sus chronic patients still on therapy in the prior year
(COS 7, 8, or 9).

We also noted spirometry and chest imaging
that was available within six months of initial evalu-
ation. Spirometry was performed to capture the
forced vital capacity (FVC) and the predicted values

Fig. 2.The clinical outcome status (COS) for patients with sarcoidosis. From Baughman et al (10), reprinted with permission.
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as per Hankinson (15). Chest x-rays were staged us-
ing the criteria proposed by Scadding et al (16).
Therapy for sarcoidosis was prescribed for patients
using general guidelines established by our clinic
(17).

Statistics: Comparison between acute and
chronic outcome was performed using Chi Square
analysis. A p value of less than 0.05 was considered
significant. In addition, sensitivity, specificity, nega-
tive and positive predictive value, and odds ratio
were calculated using standard formulas (18).

Results

A total of 335 new sarcoidosis patients were seen
over the three year period. Of these 213 (64%) were
seen at five years after the original diagnosis. There
was no difference in terms of race, gender, or age be-
tween those who were seen at five years and those
who were lost to follow up. However, of the 122 pa-
tients not seen at five years, only 72 (59%) had re-
ceived prednisone versus 169/213 (79%) who were
seen at five years (Chi square=7.915, P<0.005). Table
1 summarizes the clinical features of the 213 patients
seen at five years follow up. Results of spirometry
and/or chest roentgenogram available within six
months of initial evaluation are also noted in the table.

Patients were classified at five years based on
the COS (Figure 1). Table 2 shows the different
rates clinical features of patients comparing those
who never received systemic therapy (COS 1, 3, or
5), those who had received treatment but had been
off treatment for more than a year (COS 2, 4, or 6),
versus those still receiving therapy (COS 7, 8, 9).
The presence of neurologic sarcoidosis, excluding
seventh nerve paralysis, was the only feature that was
statistically different between the three groups.

Forty-five (21%) of the sarcoidosis were classi-
fied as acute disease with resolution within five years
(COS 1through 6). These were compared to those
with chronic disease (COS 7, 8, and 9) in Tables 3.
There was no significant difference between acute
and chronic patients in terms of race or gender. Of
the clinical features studied, only the presence of
neurologic disease excluding seventh nerve paralysis
was significantly more likely in chronic disease. It
should be noted that there were only four patients
with lupus pernio in this series. All had chronic dis-

ease. Spirometry at presentation was associated with
long term outcome, with a significant difference in
outcome between the three categories of FVC at
time of presentation (Chi square=8.104, p<0.02).
Only two of the forty patients (5%) with a FVC of
less than 80% at presentation had acute disease. This
was significantly different from 20 of 74 (27%) of
those with a normal FVC at presentation who had
acute disease (Chi Square=6.737, p<0.01). While
only one of fourteen (7%) patients who presented
with stage 4 pattern had acute disease, the chest x-
ray stage at presentation was not associated with a
significant difference in proportion of acute versus
chronic disease.

Table 4 reports the effect of treatment during
the five year course for those with acute versus
chronic disease. Nearly eighty percent of patients
were treated with prednisone and 86% of these de-
veloped chronic disease (Chi square=25.603,
p<0.0001). Nearly half of the patients were treated

Table 1.Features of Sarcoidosis Patients seen Five years after Ini-
tial Diagnosis

Number Percent

Total number 213
Age, years 50 (22-79)
Female 148 69.5%
Black 83 39.0%

Had Spirometry at initial evaluation 114 53.5%
FVC
>80% 74 64.9%
70-80% 17 14.9%
<70% 23 20.2%

Had chest roentgenogram at initial 195 91.5%
evaluation

stage 0-1 117 60.0%
stage 2-3 64 32.8%
stage 4 14 7.2%

Treated at any time with Prednisone 169 79.3%
Methotrexate 117 54.9%
Azathioprin 29 13.6%
Leflunomide 18 8.5%
Hydroxychloroquine 54 25.4%
Infliximab/adalimumab * 22 10.3%

Lofgren 12 5.6%
CNS (not including seventh cranial 29 13.6%
nerve paralysis)

Seventh cranial nerve paralysis 9 4.2%
Cardiac 9 4.2%
Lupus pernio 4 1.9%

*Only one patient treated exclusively with adlimumab
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Table 2.Comparison of features versus COS

Never No Therapy Current Total Percent of Chi Square p
Treated in prior year Therapy total

Status
Total Number 21 24 168 213
Female 11 16 121 148 69.5% 3.498 p>0.05
Black 4 9 70 83 39.0% 4.040 p>0.05

Number with
Lofgren 2 1 9 12 5.6% 0.719 p>0.05
Seventh cranial nerve paralysis 1 2 6 9 4.2% 1.193 p>0.05
Neurologic (not seventh cranial 0 0 29 29 13.6% 8.992 0.00112
nerve paralysis)

Cardiac 0 2 7 9 4.2% 1.929 p>0.05
Lupus pernio 0 0 4 4 1.9% 1.092 p>0.05
Neurologic (not seventh cranial nerve 0 2 36 38 17.8% 7.516 0.0233
paralysis), Cardiac, and/or lupus pernio
Eye 8 7 56 71 33.3% 0.402 p>0.05

FVC 8.665 p>0.05
>80% 9 11 54 74 64.9%
70-79% 0 1 16 81 79.8%
<70% 0 1 22 23 20.2%
<80% 9 2 54 8.642 * 0.0133

CXR 3.463 p>0.05
stage 0-1 14 16 87 117 60.0%
stage 2-3 5 7 52 64 32.8%
stage 4 0 1 13 14 7.2%

*Compared to >80%

Table 3.Acute versus chronic

Acute Chronic Total Percent of Chi p
total Square

Number of patients 45 168 213
Feature: Present Absent Present Absent
Female 27 18 121 47 148 69.50% 1.886 p>0.05
Black 13 32 70 98 83 39.00% 1.929 p>0.05

Lofgren 3 42 9 159 12 5.60% 0.001 p>0.05
Seventh cranial nerve paralysis 3 42 6 162 9 4.20% 0.249 p>0.05
Neurologic (not seventh cranial nerve paralysis) 0 45 29 139 29 13.60% 7.584 0.0059
Cardiac 2 43 7 161 9 4.20% 0.112 p>0.05
Lupus pernio 0 45 4 164 4 1.90% 0.182 p>0.05
Neurologic (not seventh cranial nerve paralysis), 2 43 36 132 38 17.80% 5.874 0.0154
Cardiac, and/or Lupus pernio
Eye 15 30 56 112 71 33.30% 0.032 p>0.05

FVC 8.104 0.0174
>80% 20 54 74 64.90%
70-80% 1 16 17 14.90%
<70% 1 22 23 20.20%

<80% * 2 38 40 35.1% 6.737 * 0.0094

CXR 3.093 p>0.05
stage 0-1 30 87 117 60.0%
stage 2-3 12 52 64 32.8%
stage 4 1 13 14 7.2%

*Compared to >80%
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with methotrexate, with 92% having chronic disease
(Chi Square=26.357, p<0.001). All patients treated
with azathioprine had chronic disease (Chi
square=7.584, p<0.01). There were 22 (10%) of all
patients treated with anti-TNF agents infliximab or
adalimumab. All of these patients had chronic dis-
ease (Chi square=5.234, p<0.05).

Table 5 summarizes the sensitivity and speci-
ficity of each of the six factors which were signifi-
cantly more likely to occur in patients with chronic
disease in Tables 3 and 4. We also note the preva-
lence of the feature as well as the positive and nega-
tive predictive value. We also calculated the odds ra-
tio associated with the individual features.

Discussion

Sarcoidosis is associated with a variable clinical
outcome. Over the years, several features have been
associated with either a good or bad prognosis (2, 14,

19, 20). Genetic markers have been associated with
chronic or severe disease (21, 22). In the current
study, we were able to confirm that some clinical fea-
tures at presentation were associated with a pro-
longed need for treatment. These included the pres-
ence of neurologic disease and a reduced FVC. Also,
the need for treatment with glucocorticoids, cytotox-
ic therapy, or anti-TNF antibodies was associated
with a need for prolonged therapy.

Several groups have reported that between
twenty to eighty percent of their patients require
chronic therapy (7, 23-25). In the current study, 168
(79%) of patients were still receiving therapy five
years after diagnosis. In a large survey of ten sar-
coidosis centers across the world, half of patients
were still on therapy five years after diagnosis (10). A
third of patients who were initially evaluated were
not seen five years after initial diagnosis. We do not
know what proportion of these patients would be
classified as acute. We do know that almost forty
percent of these patients were not treated for their

Table 4.Clinical outcome at five years versus therapy

Acute Acute Chronic Chronic Total Percent Chi Square P value
With Without With Without With

Prednisone 23 22 146 22 169 79.34% 25.603 <0.0001
Methotrexate 9 36 108 60 117 54.93% 26.357 <0.0001
Azathioprine 0 45 29 139 29 13.62% 7.584 0.0059
Leflunomide 2 43 16 152 18 8.45% 0.618 >0.05
Hydroxychloroquine 9 36 45 123 54 25.35% 0.542 >0.05
Anti-TNF therapy * 0 45 22 146 22 10.33% 5.234 0.0222

* Anti-tumor necrosis factor (TNF) therapy: only one patient treated with only adalimumab, others treated with infliximab +/- adalimumab

Table 5.Sensitivity, specificity, positive and negative predictive value, and odds ratio of clinical features

Chronic Acute Total Percent Sensitivity Specificity Positive Negative Odds 95% CI p-value
of total Predictive Predictive Ratio

Value Value

Number 168 45 213
Feature
CNS * 29 0 29 13.6% 100.0% 82.7% 100.0% 75.5% 19.24 1.15-321.31 <0.05
CNS Cardiac, 36 2 38 17.8% 4.4% 78.6% 5.3% 75.4% 5.86 1.36-25.37 <0.02
and/or lupus
pernio

FVC<80% 20 2 22 10.3% 5.0% 73.0% 9.1% 58.7% 7.04 1.55 to 31.91 <0.02
Prednisone 146 23 169 79.3% 51.1% 13.1% 13.6% 50.0% 6.35 3.04 to 13.26 <0.0001
Methotrexate 108 9 117 54.9% 20.0% 35.7% 7.7% 62.5% 7.2 3.25 to 15.96 <0.0001
Azathioprine 29 0 29 13.6% 100.0% 82.7% 100.0% 75.5% 19.24 1.15 to 321.31 <0.05
Anti-TNF
therapy* 22 0 22 10.3% 100.0% 86.9% 100.0% 76.4% 13.98 0.83 to 234.98 >0.05

* CNS: Neurologic (not seventh cranial nerve paralysis)
§ Anti-tumor necrosis factor (TNF) therapy: only one patient treated with only adalimumab, others treated with infliximab +/- adalimumab
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sarcoidosis initially. That may explain why they were
no longer being seen in our clinic.

The presence of neurologic disease has often
been associated with chronic disease (2) and a need
for chronic therapy (26-28). An exception has been
patients who have seventh cranial nerve paralysis. In
these patients, the disease may respond to short term
treatment (27). The current study also found that
most patients who presented with neurologic disease
required prolonged therapy. There were three pa-
tients with neurosarcoidosis who were no longer re-
ceiving systemic therapy after five years. All three
had seventh cranial nerve paralysis. While patients
with seventh nerve cranial nerve paralysis may do
well, some patients may require chronic therapy (29).

Some features associated with chronic disease
were not found in the current study to be signifi-
cantly associated with chronic disease. Cardiac dis-
ease has been reported as predictive of chronic dis-
ease (2, 20, 21). Cardiac sarcoidosis patients usually
require prolonged therapy (30, 31). In our current
study, we did find that most patients with cardiac
disease at presentation were still on systemic therapy
after five years. However, there were two of nine pa-
tients who had been successfully weaned off systemic
therapy by year five. Sarcoidosis patients with lupus
pernio usually require chronic therapy (6, 12, 32). In
the current study, all four patients with lupus pernio
at presentation were still on chronic therapy. Because
of the low prevalence of both of these features, the
study was underpowered to determine if there was a
significant associated with chronic disease for either
of these individual features. All patients with neuro-
logic, cardiac, or lupus pernio were treated. The pres-
ence of any of these three features was significantly
more likely to be associated with chronic disease.
This supports the use of these manifestations as
markers for chronic disease.

Patients with fibrotic pulmonary sarcoidosis
have a worse prognosis (33). In the current study, we
found that patients with abnormal FVC were more
likely to require chronic therapy. In a prior study of
ten centers, the level of FVC was not associated with
the need for chronic therapy (8). However, that
study found that the severity of the dyspnea was an
independent predictor of chronic disease. In the cur-
rent study, we did not record systematically the level
of dyspnea of our patients. Only one of fourteen
(7.1%) of patients with stage 4 disease on initial

chest roentgenogram was no longer receiving sys-
temic therapy at five years. However, the proportion
of patients who presented with stage 4 disease on
chest roentgenogram was probably too low to detect
a significant difference in the outcome of this group
compared to other chest roentgenogram patterns.

In COS, one can differentiate patients with per-
sistent disease who are or are not receiving ongoing
therapy. It has been observed that patients who still
require therapy beyond five years have more severe
and advanced disease (23). It has also been observed
that patients who are begun on therapy within the
first six months of diagnosis usually require long
term therapy (7, 8). The current study confirmed
that patients who had received prednisone were
much more likely to require continued therapy. In
the current study, we were also able to demonstrate
that patients placed on either methotrexate or aza-
thioprine remained on treatment five years later.The
fact that most patients treated with either
methotrexate or azathioprine required chronic treat-
ment has been previously noted by ourselves (3) and
others (34). During the three year period of enroll-
ment into the study, twenty-two newly diagnosed
patients were treated with infliximab or adalimumab.
All of these patients were still requiring some form
of treatment five years after diagnosis. It has been
observed by others that most patients require long
term treatment with infliximab , since there is a high
rate of relapse when the drug is withdrawn (35, 36).

We did not find that race or gender were asso-
ciated with chronic disease and need for therapy.
This is similar to prior observations (8, 10). We also
did not find the presence of Lofgren’s syndrome was
always associated with a good prognosis. This may
be because erythema nodosum in blacks is not asso-
ciated with a high rate of resolution of disease (37).
Even in Caucasians, there are some patients with
Lofgren’s syndrome who have chronic disease (9).
We did not study the potential role of biomarkers to
predict COS. Bargagli et al found that lowest chi-
totripidase levels were found in patients with COS
score 1 (38).

In conclusion, we found that several features
predicted the need for chronic therapy. As summa-
rized in Table 5, none of the factors was associated
with a strong negative predictive value. However, the
presence of these individual features was associated
with a high odds ratio for chronic disease.
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