
Introduction

Sarcoidosis is a multisystem granulomatous dis-
ease of unknown cause. It occurs worldwide al-
though the phenotypic expression of the disease ap-
pears to vary in different populations. Numerous re-

ports have been published describing the clinical
features of sarcoidosis in specific ethnic or racial
groups (1-4). Many of the reports are limited by the
short follow-up period. These limitations reduce the
level of external validity for consideration in other
clinical settings.

In this paper, we report the clinical characteris-
tics of sarcoidosis patients cared for at a US univer-
sity medical center. The clinic population was large,
age-race-sex diverse, and the cohort was followed for
an extended period of time. Such a comprehensive
report should provide clinical insights into the phe-
notypic expression of sarcoidosis in the United
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States and has implications concerning the diagno-
sis, treatment, and prognosis of the disease.

Methods

This study was a retrospective analysis of pa-
tients cared for at the Medical University of South
Carolina (MUSC) Sarcoidosis Clinic from January
1, 1999 through December 31, 2010. Patients were
identified from a MUSC approved clinical database
that captured clinical information from patients
cared for in this clinic. Patients were analyzed if they
met standard criteria for the diagnosis of sarcoidosis
(5, 6). This routinely included questioning concern-
ing potential alternate causes of granulomatous in-
flammation including a history of tuberculosis, fam-
ily history of tuberculosis, history of tuberculin skin
test results, occupational history of beryllium expo-
sure, and history of exposure to agents associated
with hypersensitivity pneumonitis.

The data concerning these patients was entered
into the database in real time by one of the study in-
vestigators (MAJ). The data collected included a)
dosing information concerning sarcoidosis medica-
tions; b) laboratory data that included the results of
pulmonary function tests; c) determination of sar-
coidosis organ involvement using either the sarcoido-
sis three-dimensional assessment instrument (SATI)
(7) which is a variation of a standard instrument
(ACCESS assessment instrument) (8) that incorpo-
rates newer diagnostic tests for sarcoidosis (e.g. mag-
netic resonance and positron emission tomography)
or, the investigators’ judgment in situations when the
investigator believed that an organ was involved but
the SATI did not incorporate recent technology in-
to sarcoidosis organ assessment; d) findings from the
last chest radiograph that was available for review; e)
demographic information, date of sarcoidosis symp-
tom onset; and f ) the date and site of a confirmato-
ry biopsy if one was performed as determined by one
investigator (MAJ). The organs that were specifical-
ly being treated for sarcoidosis involvement were al-
so described in the database. Resolution of organ in-
volvement was also documented. For the purposes of
this analysis, an organ was defined as being involved
with sarcoidosis if it met the criteria for “definite” or
“probable” involvement according to ACCESS or-
gan assessment instrument and the SATI (7, 8). Ra-

diographs were interpreted in terms of five
“Scadding stages” (Stage 0 to IV) as defined in the
Amercian thoracic Society/European Respiratory
Society/World Association of Sarcoidosis and other
Granulomoatous Disorders consensus statement (6).

This investigator made all treatment decision
concerning patients at each clinic visit. Treatment
was not standardized in terms of a protocol. Howev-
er, the general approach to treatment included that
a) asymptomatic patients were rarely treated (9); b)
corticosteroids were the initial drug of choice (9, 10);
c) pulmonary sarcoidosis was usually treated with 20
mg of daily prednisone equivalent (11) and tapered
to ≤10 mg/day within 3 months; d) methotrexate
was often used as a second line agent when a corti-
costeroid sparing drug was required (10, 12).

Measurements of the percent of predicted
forced vital capacity (FVC) and forced expiratory
volume in one second (FEV1) were race, age, and
gender adjusted according to the criteria of Hankin-
son and colleagues (13).

Statistical analysis

The data were analyzed using descriptive statis-
tics with stratification by age, race and sex. Categor-
ical variables were compared using Mantel-Haenszel
Chi-square’s test; and continuous variables were
compared using two-tailed t-test and Wilcoxon
Rank Sum non-parametric statistics. Odds ratios
and 95% confidence intervals were determined using
multivariate logistic regression for patients with or-
gan involvement. Cochran-Armitage trend test was
used to compare chest radiographic distribution of
the Scadding staging between strata. All statistical
tests were performed using SAS 9.3 (Cary, NC)
software at significance levels of 0.05. Patients with
missing data for specific parameters were excluded
only for those analyses. Thus the denominations var-
ied for different assessments.

This study was approved by the Medical Uni-
versity of South Carolina (MUSC) Institutional Re-
view Board.

Results

During the 12-year study period, data on 1774
sarcoidosis patients were identified. Table 1 shows
the basic demographics of the cohort. Approximate-
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ly two-thirds were black and two-thirds were female.
Three of the 1300 patients with racial information
were not black or white. The subjects were followed
for a mean of 42.2 months (±39.3, median = 28).
There were significantly more black females (44%)
compared to other race/gender combinations (p =
0.01). Males developed their first symptom related
to sarcoidosis (p < 0.03) and had a diagnostic biopsy
(p < 0.02) approximately two years earlier than fe-
males (Table 1). Blacks developed their first symp-
tom related to sarcoidosis (p < 0.0001) and had a di-
agnostic biopsy (p < 0.0001) approximately ten years
earlier than whites (Table 1).

Biopsy findings

Of the 1298 patients where biopsy information
was available, 1176 (91%) had biopsy proof of gran-
ulomatous inflammation in at least one organ. Of
these 1298 patients, 441 (39%) had a biopsy of the
lung parenchyma and 673 (60%) had a biopsy in an
extrapulmonary location (this total exceeds the 1176
that had a confirmatory biopsy as some patients had
confirmatory biopsies from multiple organs). Slight-
ly less than half (48%) of the cohort had a diagnos-
tic biopsy within 3 months of symptom onset. How-
ever, 25% of patients were not diagnosed with sar-
coidosis for at least 1 year after the onset of symp-
toms attributed to the disease.

Chest radiograph findings

The analysis of chest radiographs of this cohort
used the last chest radiograph that was available for

review. The chest radiographic distribution in terms
of the Scadding stage (N=947) showed a fairly even
distribution of all the stages except of an excess of
patients with stage 0 (normal) chest radiographs:
Stage 0: 313/947, 33%; Stage I: 186/947, 20%, Stage
II: 183/947, 19%; Stage III: 102/947 (11%), Stage
IV: 163/947, 17%. Blacks demonstrated more ad-
vanced Scadding radiographic stages than whites
(p < 0.0001, N = 947) and males demonstrated more
advanced radiographic stages than females (p <
0.0001, N = 947) (Figure 1). Thirty-six of 1332
(2.7%) patients who had chest radiographs had evi-
dence of a mycetoma.

Pulmonary function

Table 2 shows the mean percent predicted FVC
and FEV1 of the cohort analyzed in terms of the

The clinical course of sarcoidosis: presentation, diagnosis, and treatment in a large white and black cohort in the United States 121

Table 1. Baseline characteristics of study cohort

Characteristics Male Female Total

Cohort, n (%)
White 177 (13.6) 273 (21.0) 450 (34.6)
Black 269 (20.7) 578 (44.5) 847 (65.2)
Other 2 (0.2) 1 (0.1) 3 (0.2)
Total 448 (34.5) 852 (65.5) 1300

Age at onset, µ (sd)
White 43.1 (12.8) 46.3 (13.0) 45.0 (13.0)
Black 35.2 (10.6) 37.1 (11.1) 36.5 (11.0)
Other 34.5 (6.4) 54.0 41.0 (12.1)
Total 38.4 (12.1) 40.2 (12.6) 39.6 (12.4)

Age at biopsy, µ (sd)
White 44.4 (12.6) 47.4 (12.7) 46.2 (12.7)
Black 36.5 (10.5) 38.5 (11.0) 37.9 (10.9)
Other 34.5 (6.4) 55.0 41.3 (12.7)
Total 39.6 (12.0) 41.6 (12.3) 40.9 (12.2)

Fig. 1. (A) Proportion of patients per chest x-ray Scadding stage
by race. The ratio of black to white patients increases at higher
chest x-ray stages and decreases at lower x-ray stages: Cochran-
Armitage trend test p-value = <.0001. (B) Proportion of patients
per chest x-ray Scadding stage by gender. The ratio of male to fe-
male patients increases at higher chest x-ray stages and decreases
at lower x-ray stages: Cochran-Armitage trend test p-value
<.0001

A)

B)
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number of years of follow up. The percent predicted
FVC increased from 89% to 97% over 10 years of
follow up. The improvement in FVC was relatively
continuous over the entire period of follow up. The
improvement in FVC was not significantly different
in subgroups when examined by race, gender, the use
versus non-use of anti-sarcoidosis medication, or the
presence versus absence of pulmonary involvement
(data not shown). Changes in FEV1 percent predict-
ed showed a similar continuous improvement (Table
2) with no appreciable differences in the aforemen-
tioned subgroups (data not shown).

Organ involvement

Figure 2 shows the organs that were involved
with sarcoidosis in this cohort (N=1582). The lung
was the most common organ involved (89%,
1403/1582) followed by the skin (26%, 522/1582),
eye (23%, 363/1582), and liver (20%, 323/1582).
There were major differences between the frequency
of sarcoidosis organ involvement and the requirement
for treatment of specific organ involvement (Figure
3). Although involvement of the heart with sarcoido-

sis was relatively rare (5%, 74/1582), it was the organ
that was most often treated (62%, 46/74). Other or-
gans that were treated in more than half of the pa-
tients included muscle (58%, 11/18), neurologic
(56%, 78/139), and lung (51%, 712/1403). Specific
organ involvement was more common in blacks than
in whites (Table 3). Organ involvement of the lungs,
neurologic, skin, eye, and liver was significantly high-
er in blacks whereas splenic involvement and hyper-
calcemia was more likely in whites. Certain combina-
tions of organs were more frequently involved in spe-
cific races. In terms of examining racial differences
concerning the need for treatment, the lung was the
only organ in which treatment was required more fre-
quently in blacks than whites (Table 3).

Blacks tended to had more organs involved than
whites (Table 4). The number of organs involved per
patient increased over time from 2.19 organs/patient
at the first clinic visit to 2.99 organs/patient in those
followed for more than 6 years (Table 5A). Although
blacks had more new organs involved during follow-
up than whites (blacks: mean = 0.31 ± 0.86 versus
whites: mean 0.19 ± 0.77), this did not reach statis-
tical significance (Table 5B).

Table 2. Mean percent predicted FEV1 and FVC by number of years of follow-up

Time followed (years)
< 1 1 2 3 4 5 6 7 8 9 10+

Cumulative n 718 603 450 349 282 229 189 164 127 97 62
Percent Predicted FEV1 84.1 85.9 87.1 88.5 89.7 91.1 91.8 91.6 92.8 95.2 93.5
Percent Predicted FVC 88.6 89.9 90.9 92.7 93.2 94.2 95.2 95.3 95.6 97.3 96.5

Fig. 2. Percent of patients with organ involvement

Fig. 3. Percent of patient treatment of specific organ involvement
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In terms of organ involvement by gender, males
had more sarcoidosis involvement of the lungs and
heart than females whereas females had more sar-
coidosis involvement of peripheral lymph nodes, skin,
eye, and liver (Table 6). In terms of examining racial
differences concerning the need for treatment, lung
and neurologic involvement required treatment more
frequently in males and skin involvement required
treatment more frequently in females (Table 6).

Medications

Sixty-one percent (1083/1774) received some
anti-sarcoidosis medication at some time during the

Table 3. Organ involvement by race (n=1248)

White (n=429) Black (n=819) Organ involvement**
OR (95%CI)

Organs, n (%) Involved Treated* Involved Treated*

Lungs 363 (84.6) 129 (35.5) 749 (91.5) 442 (59.0) 2.05 (1.43, 2.94)†

Neurologic 28 (6.5) 15 (53.6) 85 (10.4) 48 (56.5) 1.67 (1.07, 2.61)ǂ
Lymph nodes 52 (12.1) 1 (1.9) 102 (12.5) 7 (6.9) 1.00 (0.70, 1.43)
Renal 3 (0.7) 2 (66.7) 8 (1.0) 3 (37.5) 1.46 (0.38, 5.53)
Cardiac 17 (4.0) 11 (64.7) 39 (4.8) 22 (56.4) 1.29 (0.72, 2.31)
Skin 97 (22.6) 41 (42.3) 305 (37.2) 150 (49.2) 1.97 (1.51, 2.58)†

Eye 62 (14.5) 25 (40.3) 225 (27.5) 74 (32.9) 2.19 (1.61, 2.99)†

Liver 68 (15.9) 7 (10.3) 182 (22.2) 23 (12.6) 1.48 (1.09, 2.01)ǂ
Bone marrow 29 (6.8) 0 66 (8.1) 0 1.22 (0.78, 1.92)
Spleen 41 (9.6) 5 (12.2) 52 (6.4) 5 (9.6) 0.63 (0.41, 0.97)ǂ
Bone/ Joint 30 (7.0) 9 (30.0) 53 (6.5) 17 (32.1) 0.91 (0.57, 1.44)
Ear, Nose, Throat 33 (7.7) 16 (48.5) 87 (10.6) 40 (46.0) 1.39 (0.91, 2.11)
Parotid/Salivary glands 13 (3.0) 1 (7.7) 21 (2.6) 3 (14.3) 0.85 (0.42, 1.72)
Muscle 5 (1.2) 3 (60.0) 7 (0.9) 5 (71.4) 0.75 (0.24, 2.38)
Hypercalcemia 42 (9.8) 16 (38.1) 47 (5.7) 17 (36.2) 0.58 (0.37, 0.89)ǂ
Multiple Organs

Spleen and Liver 27 (6.3) 0 29 (3.5) 3 (10.3) 0.53 (0.31, 0.91)ǂ
Eye and Neurologic 3 (0.7) 0 29 (3.5) 4 (13.8) 5.31 (1.60, 17.5)ǂ
Ear, Nose, Throat and Skin 11 (2.6) 7 (63.6) 55 (6.7) 21 (38.2) 2.65 (1.37, 5.12)ǂ

* The n (%) reported in the Treated columns represents the proportion of treated patients among those with each specific organ involved.
** Adjusted odds ratios (95% confidence intervals) for organ involvement in black patients (white = reference group) adjusted for gender.
Lung treatment was significant for black patients (OR 2.68 (2.06, 3.48; p <.0001)).
† p <.001
ǂ p <.05

Table 4. Average organs involved for population

n Mean (sd)

Total 1582* 2.33 (1.30)
White 429 2.06 (1.19)
Black 819 2.48 (1.36)**

* Total n was higher than the sum of the white and black patients
(1248) because organ data was available on 334 patients who did
not have racial data.
** Blacks have significantly higher number of organs involved as
compared to whites, difference of 0.42: T-test p-value <.0001.

Table 5A. Average number of organs involved per years followed
(n = 846)

Years followed n Mean (sd)*

0 143 2.19 (0.99)
1 182 2.40 (1.24)
2 124 2.62 (1.52)
3 81 2.48 (1.35)
4 67 2.84 (1.52)
5 57 2.88 (1.35)
6+ 192 2.99 (1.47)

* There is a significant increase in the number of organs involved
by the amount of time followed. For every 1 year increase in time
followed there was a 0.13 increase in the number of organs in-
volved (Trend analysis: std error 0.02; p <.0001). However, this re-
lationship is extremely weak, Adjusted R2 = 0.04. Wilcoxon esti-
mate <.0001.

Table 5B. Average number of new organs after initial visit

Cohort n Mean (sd)

Total 862 0.27 (0.84)
White 196 0.19 (0.77)
Black 552 0.31 (0.86)*

* The number of new organs involved since the first visit is not sta-
tistically different between blacks and whites (difference of 0.12):
T-test p-value = 0.11.
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study period, with 55.3% (981/1774) receiving cor-
ticosteroids. Five percent (91/1774) of the cohort re-
ceived at least one dose of a monoclonal antibody di-
rected against tumor necrosis factor alpha. More
black patients received anti-sarcoidosis medications
at some time than whites 631/847, 74.5% versus
248/450, 55.1%; p < 0.0001) and, specifically, more
blacks also received corticosteroids at some time
than whites 592/847, 69.9% versus 207/450, 46%;
p < 0.0001). Males received more corticosteroid
treatment at some time than females (293/449,
65.3% versus 510/857, 59.5%, p < 0.01) and females
received more anti-malarial treatment at some time
than males (123/857, 14.4% versus 37/449, 8.2%,
p < 0.05). Twelve percent (213/1774) of the cohort
received methotrexate at some time, and there were
no differences in terms of race or gender in terms of
the use of methotrexate. All the statistical analyses
concerning medications reported above were adjust-
ed for race, gender, and all organ involvement. The
median prednisone daily dose progressively de-
creased from 10 mg in patients followed for less than
1 year to 5 mg in those followed for 6 years. Those

followed for more than 6 years required daily pred-
nisone doses ranging from 5 to 10 mg.

Potential follow-up biases

We examined potential biases in terms of the
characteristics of the cohort in terms of the length of
follow-up. We did find some biases in that a higher
proportion of females than males were followed for
2 years and for 5 years (65.8% of females were fol-
lowed ≥ 2 years compared to 53.1% of males
p = 0.0008 Chi-square; 36.0% of females were fol-
lowed > 5 years, 21.0% of males followed > 5 years,
p < 0.0001 Chi-square). In addition, a higher pro-
portion of blacks than whites were followed for 2
and 5 years (65.5% of blacks followed > 2 years com-
pared to 50.3% of whites, p = 0.0002 Chi-square;
36.1% of blacks were followed > 5 years compared to
17.4% of whites followed > 5 years, p < 0.0001 Chi-
square). We also found that patients who were fol-
lowed ≤ 28 months (the median time of follow-up
for the cohort) were statisitically less likely to be re-
ceiving anti-sarcoidosis medications than those fol-

Table 6. Organ involvement by gender (n=1256)

Female (n=826) Male (n=430) Organ involvement**
OR (95%CI)

Organs, n (%) Involved Treated* Involved Treated*

Lungs 720 (87.2) 358 (49.7) 398 (92.6) 215 (54.0) 1.99 (1.31, 3.04)
Neurologic 73 (8.8) 34 (46.6) 40 (9.3) 29 (72.5) 1.10 (0.73, 1.65)
Lymph nodes 115 (13.9) 7 (6.1) 40 (9.3) 1 (2.5) 0.62 (0.42, 0.91)ǂ
Renal 6 (0.7) 3 (50.0) 5 (1.2) 2 (40.0) 1.65 (0.50, 5.46)
Cardiac 27 (3.3) 15 (55.6) 29 (6.7) 18 (62.1) 2.18 (1.27, 3.74)ǂ
Skin 300 (36.3) 152 (50.7) 104 (24.2) 39 (37.5) 0.59 (0.45, 0.76)†

Eye 210 (25.4) 71 (33.8) 77 (17.9) 28 (36.4) 0.67 (0.50, 0.90)ǂ
Liver 183 (22.2) 25 (13.7) 69 (16.1) 5 (7.3) 0.68 (0.50, 0.93)ǂ
Bone marrow 60 (7.3) 0 35 (8.1) 0 1.15 (0.74, 1.78)
Spleen 66 (8.0) 8 (12.1) 27 (6.3) 2 (7.4) 0.75 (0.47, 1.19)
Bone/ Joint 58 (7.0) 16 (27.6) 25 (5.8) 10 (40.0) 0.81 (0.50, 1.32)
Ear, Nose, Throat 90 (10.9) 44 (48.9) 31 (7.2) 13 (41.9) 0.66 (0.43, 1.01)
Parotid/Salivary glands 21 (2.5) 3 (14.3) 13 (3.0) 1 (7.7) 1.18 (0.56, 2.39)
Muscle 7 (0.9) 5 (71.4) 5 (1.2) 3 (60.0) 1.35 (0.42, 4.29)
Hypercalcemia 51 (6.2) 15 (29.4) 40 (9.3) 19 (47.5) 1.49 (0.96, 2.31)
Multiple Organs

Spleen and Liver 41 (5.0) 3 (7.3) 15 (3.5) 0 0.66 (0.36, 1.21)
Eye and Neurologic 20 (2.4) 2 (10.0) 12 (2.8) 2 (16.7) 1.26 (0.61, 2.62)
Ear, Nose, Throat and Skin 52 (6.3) 23 (44.2) 15 (3.5) 5 (33.3) 0.58 (0.32, 1.05)

* The n (%) reported in the Treated columns represents the proportion of treated patients among those with each specific organ involved.
** Adjusted odds ratios (95% confidence intervals) for organ involvement in male patients (female = reference group) adjusted for race. Lung
treatment (1.31 (1.01, 1.69), p <0.05) and Neurologic treatment (OR 3.03 (1.32, 6.97), p <0.05) were significant for males; Skin treatment
(OR 0.58 (0.37, 0.92); p < 0.05) was significant for females.
† p <.001
ǂ p <.05
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lowed for > 28 months (77% versus 90%, p < 0.0001,
Chi Square). This suggests that those followed for
more than the median follow-up time may have had
more severe disease than those followed for a short-
er period of time.

Discussion

We have described clinical characteristics of a
large cohort of sarcoidosis patients followed in a ma-
jor US university medical center. These data provide
insight into the phenotypic expression, approach to
treatment, and outcome of sarcoidosis patients. As
this data base included a large number of both black
and white patients, the results may be generalizable
to other populations. In addition, the database pro-
vides insight into racial differences concerning this
disease. The diagnosis of sarcoidosis was relatively
secure in this cohort as more than 90% of the pa-
tients had biopsy confirmed granulomatous disease
and the patients were routinely questioned concern-
ing a history for alternative causes of granulomatous
inflammation. We believe that these data may serve
clinicians and patients in terms of understanding
than manifestations of sarcoidosis and course of the
disease while undergoing standard treatment.

The lung was clearly the most common organ
involved with sarcoidosis followed by the skin, eye,
and liver. These results are similar to those reported
in the NIH-sponsored A Case Controlled Etiology
of Sarcoidosis Study (ACCESS) which included 736
patients (14) In ACCESS, only a small cohort of
these patients (215 patients) were followed for a 2-
year period (3). Therefore, ACCESS data is limited
compared to our analysis with regards to assessing
the clinical course of sarcoidosis in terms of length of
follow-up and numbers of patients.

Nearly 40 percent of our cohort did not receive
anti-sarcoidosis treatment. Blacks were treated more
often with anti-sarcoidosis therapies than whites.
This finding is consistent with previous reports (15,
16) The average corticosteroid dose was relatively
low (<15 mg/day of prednisone equivalent) and was
able to be almost halved over the first five years of
follow up. These data suggest that sarcoidosis does
not require high doses of prednisone and that the
doses can typically be successfully lowered over time.
These results confirm previous studies using this ap-

proach (15, 17). We acknowledge that it is possible
that corticosteroids dose was lowered because of the
addition of corticosteroid sparing medications and
not an improvement in the disease. Although cardiac
sarcoidosis and neurosarcoidosis were found in only
5 and 9 percent of our patients respectively, these
two organs were treated in the highest percentage of
cases when they were involved. This reflects the con-
cern for potential life threatening complications of
sarcoidosis involvement in these organs (18-21).
Conversely, although the liver and peripheral lymph
nodes were organs commonly involved with sar-
coidosis, they required treatment in less than 12 per-
cent of cases.

Although the four most common extrapul-
monary organs involved with sarcoidosis were iden-
tical in our cohort and the ACCESS patients, the
percentages were significantly different (skin –
MUSC 26%, ACCESS 16%; eye - MUSC 23%,
ACCESS 12%; liver – MUSC 20%, ACCESS 12%;
peripheral lymph node – MUSC: 12%, ACCESS
15%. The greater frequency of involvement of extra-
pulmonary organ involvement might be attributable
to differences in the patient populations but also to
the fact that our cohort was followed for a longer pe-
riod of time. The average number of organs involved
with sarcoidosis was two and one-third. In patients
followed for more than 6 years, the average number
of organs involved with sarcoidosis increased by 0.8.
ACCESS found that patients developed an average
of 0.3 new organs/patient (67 organs/215 patients)
over a 2-year period of follow-up3. Similarly to our
data, ACCESS determined that the development of
new organ involvement was more likely in blacks
(45/98 = 0.48 new organs/patient over 2 years) than
in whites (20/117 = 0.17 new organs/patient over 2
years).

Slightly more than half of the cohort had a di-
agnostic biopsy within 3 months of symptom onset.
However, more than 20% of patients were not diag-
nosed with sarcoidosis for at least 1 year after the on-
set of symptoms attributed to the disease. These re-
sults are very similar to those previously reported in
ACCESS, although our analysis of this issue includ-
ed 1140 patients whereas ACCESS analyzed 189
(22).

Spirometric values improved in our cohort over
the follow up period. This improvement was similar
in those patients who were treated with anti-sar-
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coidosis medication at some time compared to those
who never received treatment. Also, the presence or
absence of sarcoid pulmonary involvement did not
affect these results. These data suggest that general
prognosis of pulmonary sarcoidosis is one of slow
improvement. Furthermore, these data support the
contention that treatment may not affect the natural
course of the disease (23).

We also performed several novel analyses in this
sarcoidosis cohort. Although there have been de-
tailed analyses of chest radiographic findings in sar-
coidosis including comparing a Scandinavians to a
Japanese population (1, 24), to our knowledge, there
has been no previous examination of chest radi-
ographic findings in blacks compared to whites. The
frequency of mycetoma in sarcoidosis has not been
previously reported. The need for anti-sarcoidosis
therapy has been described over two years of obser-
vation (15) but never over an extended period of
time. In addition, several other analyses involving
sarcoidosis organ involvement and pulmonary func-
tion have not involved a large number of patients
followed continuously over many years.

This study has several limitations. First, numer-
ous patients had missing data. Although data were
collected in real time during each patient clinic visit,
not all tests were obtained on all patients at every
visit. Thus our analyses may be subject to potential
bias in the results, as the pre-test probability of an
abnormal result may be higher in those patients who
had a test ordered compared to a patient who did
not. We did also identify some biases in terms of race
and gender in terms of follow-up. We acknowledge
that this might skew the long term follow-up of the
cohort in terms of spirometric change. Second, al-
though most of these data were objective, the treat-
ment data was based upon the subjective approach of
one clinician (MAJ). Therefore, the decision to use
anti-sarcoidosis medication and the dose used was
determined by one individual and may not represent
ideal nor typical sarcoidosis care. Third, although the
number of subjects in this cohort was large, the
number followed for more than 6 years was less than
200 so that the analyses concerning more than 6
years of follow-up are circumspect. Fourth, although
we collected pulmonary function data and informa-
tion on new organ involvement, we did not specifi-
cally assess the rate of relapse in this cohort. There-
fore, we are unable to determine the rate of relapse

over time. Fifth, we did not have the capacity to de-
termine each patient’s status (e.g., remission, active
disease, death) at or after their last follow-up visit.
This fact may have particularly affected the data of
patients followed for long periods of time as we sus-
pect that those with remission may have been pref-
erentially lost to follow up. Sixth, the evaluation of
organ involvement was not standardized and was of-
ten generated by the development of symptoms.
This may bias the rates of organ involvement, al-
though it could be argued that clinically insignificant
organ involvement is unlikely to affect therapeutic
decisions or outcome. Finally, this analysis suffers
from not being a prospective, randomized trial so
that it is unclear whether the results described could
have been manipulated by alternative treatment ap-
proaches.

Nonetheless, we believe these data provide a
framework concerning the clinical characteristics of
American sarcoidosis patients as well as their out-
come when monitored and treated using the clinical
approach of an individual with extensive clinical ex-
perience in the field. Furthermore, we propose that
these data could be viewed as a metric against which
other sarcoidosis patient populations and specific
treatment approaches could be measured. Likewise,
the size of the cohort may reduce the effects of the
potential bias.

In summary, this report describes the clinical
findings of a large US cohort of sarcoidosis patients
followed for many years in a university medical
center. A disproportionate number of patients were
female and African American. The disease was
more severe in African Americans. Treatment was
not required in a large portion of the cohort. The
need for treatment was dependent on race as well as
the specific organs involved. The diagnosis of sar-
coidosis is often delayed for months to years after
the development of the initial symptoms attributed
to sarcoidosis. There is a small increase in the total
number of organs involved with sarcoidosis over
time. Pulmonary function slowly improves over
time, and this improvement is not related to race,
gender, pulmonary involvement with sarcoidosis, or
the need for therapy. While these results cannot be
generalized to all settings and populations, the de-
scriptive results can be considered a model of the
course and treatment of sarcoidosis in the clinical
setting.
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