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Background: Sarcoidosis is a systemic granulomatous disorder of unknown cause that occurs among
men and women of all races. In the United States, black women are most frequently and most
severely affected. There have been few epidemiologic studies of sarcoidosis focusing on black
women.

Methods: In this article, we present data on incidence, prevalence, and clinical characteristics of
sarcoidosis among participants in the Black Women’s Health Study, a cohort study of 59,000 black
women from across the United States. Data on incident disease and potential risk factors are
obtained through biennial questionnaires. Follow-up has been >80% through six completed
cycles.

Ri]zsults: There were 685 prevalent cases of sarcoidosis at baseline in 1995 and 435 incident cases
reported during 611,585 person-years of follow-up through 2007, for an average annual inci-
dence rate of 71/100,000 and a current prevalence of 2.0%. The sarcoid diagnosis was confirmed
in 96% of self-reported cases for whom medical records or physician checklists were obtained.
The most frequently affected site was the lung. Most patients also had extrapulmonary involve-
ment, with the most common sites being lymph nodes, skin, and eyes. Prednisone had the highest
prevalence of use, followed by inhaled corticosteroids.

Conclusions: This study confirms previous reports of high incidence and prevalence of sarcoidosis
among black women, as well as the extent of extrapulmonary disease, frequent need for steroid
therapy, and comorbid conditions in this population. The prospective identification of sarcoidosis
cases from a defined population will enable a valid assessment of risk factors for incident disease

as follow-up continues.

Abbreviations: ACCESS = A Case Control Etiologic Study of Sarcoidosis; BWHS = Black Women’s Health Study
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Sarcoidosis is a chronic, systemic disorder that causes
a wide spectrum of symptoms and illnesses.!
The disease is characterized by its pathologic hall-
mark, the noncaseating granuloma, which is formed in
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response to an unknown antigen or stimulant.' Clinical
presentation of sarcoidosis is highly variable, with pul-
monary disease being the major source of morbidity
and mortality in affected patients.’¢ Nonpulmonary
organ systems affected by sarcoidosis can result in seri-
ous cardiac, skeletal, neurologic, ocular, or cutaneous
disease.1369 Genetic, autoimmune, environmental,
and social factors are believed to be related to the
onset and development of sarcoidosis, but the cause
and pathogenesis remain poorly understood.'+6510
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Sarcoidosis occurs worldwide and affects men and
women of all ages and races.'?9!! The disease shows
a consistent predilection for adults <40 years of
age.134911 Familial sarcoidosis has been well docu-
mented and reports of families with two or more
affected members is common.!2* In the United States,
patterns of sarcoidosis differ between men and women
and between whites and blacks.!01115 Population-
based incidence data from Minnesota have shown
higher age-adjusted rates for women,'> and health
maintenance organization and case-control study data
have demonstrated a threefold to fourfold higher risk
of disease in blacks compared with whites, as well as
a decade earlier age of onset among blacks.”10 In
addition, blacks are more likely to experience pro-
gressive or extrathoracic disease requiring corticos-
teroid therapy™'! and to die of the disease.!*16

Black women experience the highest incidence of
sarcoidosis in the United States.1%1! Previous research
has estimated the lifetime risk of sarcoidosis to be
2.7% for black women compared with 1.0% for
white women!®1! and the annual incidence to be
39.1 per 100,000 for black women compared with
12.1 per 100,000 for white women.'0.!!

Despite the high burden of morbidity and mortality,
few epidemiologic studies of sarcoidosis have focused
on disease etiology in black women. Rybicki et al!
conducted a retrospective cohort study of 254 incident
cases of sarcoidosis occurring among members of a
Detroit, Michigan health maintenance organization
between 1990 and 1994; 104 of the cases were black
women. In A Case Control Etiologic Study of Sarcoido-
sis (ACCESS), a multicenter study sponsored by the
National Heart, Lung, and Blood Institute, 736 inci-
dent cases of sarcoidosis from 10 clinical centers were
enrolled between November 1997 and May 1999.717
Of the 736 cases, 234 were black women.

The Black Women’s Health Study (BWHS), a
national prospective study of black women in the
United States, is following its 59,000 participants
for the occurrence of sarcoidosis, among other out-
comes. In the present report, we describe methods of
follow-up and identification of sarcoidosis cases in
the BWHS, validation of cases, and the frequency of
occurrence and characteristics of incident and preva-
lent cases.

MATERIALS AND METHODS

Establishment of the BWHS and Follow-up

The human subjects’ protocol for this study was approved by
the Boston University Medical Center Institutional Review Board.
The BWHS began in 1995 when 59,000 women aged 21 to 69 years
enrolled through postal health questionnaires, which were sent
to subscribers of Essence magazine, members of selected black
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women’s professional organizations, and friends and relatives of
early respondents. Participants indicated their informed consent
by completing the questionnaires. At baseline, subjects were 21 to
69 years of age (median, 38 years), and 97% had completed high
school (Table 1). More than 80% were from California, Georgia,
Illinois, Indiana, Louisiana, Maryland, Massachusetts, Michigan,
New Jersey, New York, South Carolina, Virginia, and the District
of Columbia. Participants are mailed biennial questionnaires to
obtain updated information on disease outcomes and potential risk
factors. They are asked to report on newly diagnosed disease and
to list medications currently taken at least 3 days a week. Over six
completed follow-up cycles, cohort retention has averaged >80%.

On the 1995 baseline questionnaire, BWHS participants pro-
vided demographic data and information on medical and repro-
ductive history, smoking and alcohol use, physical activity currently
and in the past, current weight, waist and hip circumference, adult
height, use of selected medications including oral contraceptives
and female hormone supplements, diet, and use of medical care.
Many of these topics are included in the follow-up questionnaires.
In particular, participants are asked to report on newly diagnosed
disease and to list medications currently taken at least 3 days
a week. Since 1995, the BWHS investigators have published
> 70 peer-reviewed manuscripts, including etiologic analyses of
breast cancer,'s2* hypertension,?2 type 2 diabetes,?”! and uter-
ine fibroids.32-35

Ascertainment and Validation of the Diagnosis of Sarcoidosis

On the 1995 baseline questionnaire, BWHS participants were
asked if a physician had ever told them that they had any of a list
of medical conditions. The list of diagnoses provided did not specify
sarcoidosis, but numerous women wrote it in under “other condi-
tions.” The 1997 and all subsequent follow-up questionnaires
asked specifically about sarcoidosis.

In 2005, we began validating all self-reports of sarcoidosis
reported since 1995. All women who reported an incident case of
sarcoidosis were asked for permission to contact their physicians
for information on diagnosis and treatment. The physicians were
asked to complete an assessment questionnaire (e-Appendix 1),
which asked detailed, specific questions about the study partici-
pant’s diagnosis and treatment. We relied on the clinical and diag-
nostic judgment of the physician and accepted their diagnosis
classification (definite, possible, or not sarcoidosis). Physicians who
were unwilling to complete the questionnaire were asked for a
copy of the patient’s medical records pertaining to sarcoidosis. Sim-
ilarly, for those subjects for whom medical records were obtained,
we classified the person as having sarcoidosis if the reporting phy-
sician had noted the diagnosis within the medical record. The
diagnosis of sarcoidosis was confirmed for 95% (113 definite,
9 possible or probable) of the 129 cases for whom physician ques-
tionnaires or medical records were obtained. Among the cases for
which a diagnosis of sarcoidosis was not confirmed, the reasons
given were that the current physician did not make the diagnosis
and was unable to find diagnostic evidence of sarcoidosis (n =4),
a different disease or condition was confirmed (asthma, keloids)
(n=2), or simply that the patient “does not have sarcoid” without
further detail provided (n = 1).

We also asked women who reported either an incident or prev-
alent case of sarcoidosis to complete a supplemental survey
(e-Appendix 2) regarding diagnosis and symptoms. To date, we
have received 691 supplemental surveys, 234 from incident cases
and 457 from prevalent cases. Based on the level of agreement
between self-reports and physician data, women who report sarcoi-
dosis on a BWHS questionnaire are included as cases of sarcoido-
sis unless the diagnosis has been disconfirmed by medical record
or the woman has responded to our request for a supplemental
questionnaire by notifying us that she did not have the diagnosis.
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Table 1—Baseline (1995) Characteristics of the Black
Women’s Health Study Cohort

BWHS Cohort (N =59,027)
\ 1

Characteristic No. %
Age,y
<30 12,814 22
30-39 19,598 33
40-49 16,459 28
50-59 7,241 12
=60 2915 5
Education, y
=12 11411 19
13-15 21,206 36
=16 26,294 45
Geographic region
Northeast 16,119 27
South 18,049 31
Midwest 13,800 23
West 10,994 19

BWHS = Black Women’s Health Study.

RESULTS

Prevalence, Incidence, and Demographics
Among BWHS and Sarcoidosis Cases

Among the 59,027 participants in the BWHS,
685 had sarcoidosis at the time they enrolled in the
study, for a prevalence of 1,160/100,000 or 1.2%.
In addition, 435 incident cases were reported dur-
ing 611,585 person-years of follow-up from 1995
through 2007, for an average annual incidence rate
of 71/100,000. Incidence was highest, 92/100,000,
among women in their 40s (Fig 1). The median age at
diagnosis was 32 years (range: 16-63 years) for preva-
lent cases and 44 years (range: 22-77 years) for inci-
dent cases. The current prevalence of sarcoidosis in the
BWHS is 2.0%.

As shown in Table 2, incident and prevalent cases
of sarcoidosis were similar in terms of educational
attainment, geographic area of current residence, and
the type of area in which they grew up (eg, rural).
Prevalent cases were more likely to be employed in
white-collar occupations.

Clinical Characteristics of Sarcoidosis
Cases Reported by Physicians

To date, physician assessment questionnaires or
medical records have been received for 129 cases of
sarcoidosis. Forty percent of reporting physicians were
pulmonologists and 26% were primary care, internal
medicine, or family medicine practitioners. Other
specialties represented include rheumatology, oph-
thalmology, and dermatology. Characteristics of the
122 confirmed cases are presented in Table 3.

As shown, the lung was the organ most commonly
involved in the disease process, with 61% of women
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FIGURE 1. Age-specific annual incidence rates of sarcoidosis in
the Black Women’s Health Study Cohort (1995-2007).

having lung involvement, followed by intrathoracic
lymph nodes (35%); 96% had intrathoracic involve-
ment. There was also substantial extrapulmonary dis-
ease; sites affected most often were the skin (including
erythema nodosum) (20%), and eyes (16%). Cardiac
sarcoidosis was reported for only one woman. Chest
radiograph was reported as the method of diagnosis
for 73% of women, followed by biopsy (54%), and
chest CT scan (31%). Sixty percent of women with a
diagnostic chest radiograph were classified by their
physicians as stage IT or higher. Comorbid illness was
noted for 56% of cases: conditions reported by physi-
cians included asthma, hypertension, type 2 diabetes,
cancer, scleroderma, lupus, obesity, hypercholester-
olemia, and depression. Of cases with a comorbid
illness, 16% reported a single condition, 19% reported
two conditions, and 60% reported three or more
conditions.

Corticosteroids were the most commonly prescribed
drugs for treatment of sarcoidosis, with prednisone

Table 2—BWHS Characteristics According
to Sarcoidosis Status

Incident Prevalent
Sarcoidosis,  Sarcoidosis,
Characteristic % (n=435) % (n=685) P Value
Education, y (1995) 1757
=12 20 18
13-15 38 35
=16 42 47
Geographic region (1995) 6589
Northeast 28 26
South 31 32
Midwest 28 27
West 13 16
Occupation (1995) .0302
White collar 54 61
Non-white collar 42 34
Not employed/other 2 3
Missing/unknown 2 2
Where lived up to age 18 .8680
(1997)
Urban setting 42 40
Suburban setting 13 15
Rural or small town 19 21
Combination of settings 14 14
Missing 12 11

See Table 1 legend for expansion of abbreviation.
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Table 3—Characteristics of Sarcoidosis Cases Based on
Data From Physician Reports/Medical Records

All With
Checklist/Medical
Records (N =122)
\ |
Clinical Characteristic No. %

Organ involvement

Lung 75 61
Intrathoracic lymph nodes 43 35
Extrathoracic lymph nodes 4 3
Skin (including erythema 25 20
nodosum)
Face (lupus pernio) 4 3
Eye 20 16
Liver 9 7
Joint 8 6
Other® 11 9
Diagnostic tests
Radiograph 89 73
Chest CT scan 38 31
Biopsy 66 54
Chest radiograph stage?
0 10 13
1 22 27
11 26 33
IIT or IV 22 27
Clinical course¢
Acute (with resolution) 11 12
Chronic progressive 4 5
Chronic stable 45 51
Never with symptoms 7 8
Information not provided 22 24
Comorbid illnessd 68 56
Medications
Prednisone 63 52
Methotrexate 5 4
Plaquenil 12 10
Inhaled corticosteroids 20 16
Nasal corticosteroids 10 8
Physician specialty
Pulmonary 52 40
Primary care/internal/family 33 26
medicine
Rheumatology 5 4
Ophthalmology 4 3
Dermatology 2 2
Otherf 10 8

sOther organs include: CNS, sinuses, throat, heart, kidney, and spleen.

PData are from the women for whom staging of chest radiograph was
reported (n=80).

Data are restricted to the women with a date of diagnosis of 2003 or
earlier (n = 89).

dComorbid illnesses include asthma, hypertension, type 2 diabetes,
cancer, obesity, depression, scleroderma, and lupus.

Percentages are based on the 129 physicians who completed ques-
tionnaires or provided medical records.

fOther physician specialties include gastroenterology, general surgery,
gynecology, hepatology, infectious disease, neurology, and oncology.

prescribed for 52% of the women, followed by inhaled
corticosteroids (16%) and nasal corticosteroids (8%)
(Table 3). Methotrexate and hydroxychloroquine sul-
fate (Plaquenil) were prescribed for 4% and 10% of
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women, respectively. We restricted the analysis of
clinical prognosis to cases whose date of diagnosis
preceded the start of our validation by 2 or more
years (n =89). Fifty-one percent of cases were classi-
fied as chronic stable and only 5% were classified as
chronic progressive; 24% of physicians did not provide
information on the clinical course of disease.

Self-Reported Characteristics of Sarcoidosis Cases

Table 4 presents data collected on supplemental
questionnaires completed by 691 cases. The most
common presenting symptoms reported were short-
ness of breath (45%), fatigue (41%), and cough (40%).
Other symptoms included muscle pain (29%), nasal/
sinus congestion (25%), chest pain (22%), and palpi-
tations (14%). Prednisone was the most commonly
reported therapy (70%), followed by nasal (30%) and
inhaled corticosteroids (29%). Nine percent reported
use of methotrexate and 8% use of Plaquenil. Twenty-
eight percent of women reported having a relative
with a history of sarcoidosis, with half of those noting
that the affected family member was a first-degree
relative (mother, father, sister, or brother).

DI1sCcUSSION

Our study reports on the largest sample to date of
sarcoidosis in black women in the United States. We
estimated an annual incidence rate of sarcoidosis of
71/100,000 over a 12-year period based on 435 inci-
dent cases, with a peak age-specific rate of 92/100,000
at ages 40 to 49. The current prevalence is 2.0%.
Rybicki et al'! observed an average annual incidence
rate of 39/100,000 during a 5-year period of observa-
tion, and a peak age-specific incidence of 107/100,000
for black women aged 30 to 39 years, based on a sam-
ple of incident cases that included 105 black women.
Our overall estimate, based on data from 12 years of
observation, was higher. We also observed a later age-
specific peak incidence, which may represent the
age distribution of the participants in the BWHS. At
enrollment in 1995, only 22% of BWHS participants
were <30 years of age. Indeed, the median age of
diagnosis of prevalent cases in the BWHS was 32 years
compared with 44 years for incident cases.

Clinical presentation of sarcoidosis is highly vari-
able.'347 Although the lung is typically involved in
>90% of cases,* the disease can affect any organ, and
extrapulmonary disease is not uncommon.'369 Our data
are consistent with previous reports.” Baughman et al”
reported involvement of the lungs in 95% of ACCESS
participants followed by skin (excluding erythema
nodosum) (16%), lymph nodes (15%), eye (12%),
liver (12%), and bone/joint (0.5%). In the BWHS, the
most common organs were the lungs (61%) followed
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Table 4—Characteristics of Sarcoidosis Cases Based on
Data From Participant Supplemental Surveys

All With
Supplemental
Survey (N =691)
—
Survey Item No. %o
Symptoms at diagnosis
Shortness of breath 309 45
Cough 275 40
Nasal/sinus congestion 173 25
Chest pain 152 22
Numbness/tingling (arms, legs, face) 99 14
Muscle pain 200 29
Fatigue 281 41
Palpitations 99 14
Headaches 114 17
Other? 87 13
Medications
Prednisone 485 70
Methotrexate 61 9
Plaquenil 54 8
Inhaled corticosteroids 202 29
Nasal corticosteroids 209 30
Other® 108 16
Family history of sarcoidosis
Primary relative 93 14
Any relative 195 28

s0ther symptoms reported: skin rash (including erythema nodosum),
unintentional weight loss, eye problems.

"Other reported medications include topical corticosteroid creams,
corticosteroid eye drops.

by intrathoracic lymph nodes (35%), skin (includ-
ing erythema nodosum) (20%), and eye (16%). We
reported data on the lungs and intrathoracic lymph
nodes separately, whereas the ACCESS investigators
report intrathoracic lymph nodes as lung involve-
ment.” Were we to do the same, the proportion of
lung involvement in our study would be 96%.

In the present study, 14% of sarcoidosis cases
reported palpitations. A recent article by Mehta et al*
suggested that palpitations were a highly predic-
tive symptom for cardiac involvement in sarcoidosis.
In that study, 13 of 62 sarcoidosis patients had pal-
pitations, and 11 of these 13 patients (86%) had
evidence of cardiac sarcoidosis. We had only one
physician report of cardiac involvement, possibly
because of underrecognition of cardiac sarcoidosis. It
is also possible the women with severe cardiac dis-
ease may have been less likely, or unable, to partici-
pate in the BWHS.

Comorbid illness is believed to occur in the major-
ity of patients with sarcoidosis.’” Westney et al,?” in a
retrospective cross-sectional study among predom-
inantly African American women in Atlanta, observed
that 56% of their study sample had one or more
chronic conditions and that the most frequent chronic
comorbid illnesses were hypertension (39%), diabetes
mellitus (19%), anemia (19%), asthma (15%), gastro-
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esophageal reflux disease (15%), depression (13%), and
heart failure (10%). Among BWHS cases for which
physician questionnaires or medical records were
received, more than half were reported by their
physicians to have comorbid illness. Self-reports
of other medical conditions by the 1,120 sarcoidosis
cases support this finding. Specifically, cases reported
the following comorbid conditions: hypertension
(57%), hypercholesterolemia (47%), arthritis (rheu-
matoid and/or osteoarthritis) (27%), asthma (26%),
depression (24%), type 2 diabetes (21%), cardiovas-
cular disease (20%), cancer (13%), and autoimmune dis-
eases (lupus, scleroderma, or Sjogren) (4%). Sixty
percent of women with a comorbid condition reported
experiencing three or more comorbid conditions. As
expected,®* corticosteroids were the most common
treatment of symptomatic, systemic sarcoidosis, fol-
lowed by noncorticosteroid therapies, such as meth-
otrexate and Plaquenil.

Familial sarcoidosis has been commonly
reported.!02-1435 Harrington et al'? observed a 13.5%
prevalence of familial disease, defined as occurring
among any related family member, among 673 patients
diagnosed at the Henry Ford Health Sciences Center
between 1965 and 1992. Other studies have reported a
lower proportion of familial cases. Headings et al®
reported an estimated prevalence of sarcoidosis of
1.5% among first-degree relatives of 80 sarcoidosis
cases in New York City compared with a population
prevalence of 0.07%. Buck and McKusick® reported a
2% prevalence of sarcoidosis among first-degree rela-
tives of cases. In an analysis of 179 African American
families of cases diagnosed within the Henry Ford
Health System, Rybicki et al'* found that 3.7% of sib-
lings and 6.8% of parents reported a history of sarcoi-
dosis. In the present study, 14% of sarcoidosis cases
who completed a supplemental survey reported a
first-degree relative with sarcoidosis. The report of
any relative (first or second degree) in this group was
28%. The variability in reports of familial sarcoidosis
is not surprising. The diagnosis is not always clear
and has become more common in recent years as
physicians have become more aware of the dis-
ease.* In addition, reports of familial disease depend
on awareness by the index cases of the illness among
their relatives and access to medical care among the
relatives.38

It is not feasible in large observational studies to
examine all participants for the presence of the disease
of interest. Thus, in contrast to smaller studies that
used clinical reports of sarcoidosis,'1>!7 the BWHS
relies on self-report of sarcoidosis. Our validation
effort in a subset of women showed a satisfactory
degree of accuracy of self-report.

The goal of the present study within the BWHS is
to accrue a large enough sample of incident cases for
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informative assessment of potential risk factors for
the disease. Because of the higher incidence in
women, hormone-related factors, such as pregnancy*
or menopausal status, will be assessed. Most studies
of sarcoidosis in the United States have focused on
patients from limited geographic regions.!>!7 For
example, the ACCESS study recruited patients exclu-
sively from 10 clinical centers located on the East
Coast and in the Midwest; no centers were located on
the West Coast.!” Therefore, whether sarcoidosis
incidence varies by geographic area is undetermined.
Because the BWHS is a national cohort with partici-
pants from across the United States, this can be
assessed. We will also explore the “rural hypothesis™
of an increased risk of disease in the southeast and
rural areas of the United States.®3 Evidence that self-
report of sarcoidosis is accurate, together with the
prospective enrollment of sarcoidosis cases from a
defined population, will enable the valid assessment
of risk factors for incident disease.

The BWHS participants are not a random sample
of black women in the United States. Participants need
to be literate to fill out mailed questionnaires, and
BWHS participants underrepresent the 15% of black
women nationally of the same ages who did not grad-
uate from high school.# On the other hand, the par-
ticipants represent the 85% of black women nationally
who have completed 12 or more years of education,
and the women represent all areas of the country.

In summary, the present study indicates accurate
reporting of sarcoidosis in the BWHS. We also con-
firm previous reports of high incidence and preva-
lence of sarcoidosis among black women, as well as
the extent of extrapulmonary disease, frequent need
for steroid therapy, and comorbid conditions in this
population. In the future, based on continued identi-
fication of incident cases in this large cohort, we will
assess risk factors for the occurrence of the disease.
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