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Abstract

Sarcoidosis is a systemic inflammatory disease with substantial
morbidity and increasing mortality. As part of the National Heart,
Lung, and Blood Institute’s workshop to better understand this
disease and improve the outcomes of patients with sarcoidosis, we
reviewed the available data on health care burden and outcomes of
this disease in theUnited States. Disparities in outcomes exist by race,
ethnicity, sex, and socioeconomic groups, with African Americans
having disproportionately more severe disease. Mortality rates are
highest in African Americans, but may be increasing in white
individuals. The health care burden of sarcoidosis is defined not only

by its somatic manifestations, but is also greatly impacted by
psychosocial, economic, and comorbid conditions associated with
this disease. Fatigue, depression, cognitive dysfunction, treatment
side effects, and pain syndromes are highly prevalent in this
population and contribute to poor outcomes. The direct and indirect
economic costs to patients and society are likely also substantial,
although not well defined. We recommend leveraging existing and
future technology and infrastructure to more accurately define and
monitor the overall total sarcoidosis-attributable health care burden
and patient outcomes in the United States.

Keywords: sarcoidosis; disease burden; variability

(Received in original form July 18, 2017; accepted in final form September 21, 2017 )

Supported, in part, by National Institutes of Health/National Heart, Lung, and Blood Institute grants K23HL114640-01 (A.K.G.), U01HL112696 (L.L.K.), and
K01HL088709 (Y.C.C.), and by National Cancer Institute grants R01 CA058420 and UM1 CA164974 (Y.C.C.).

Author Contributions: All authors participated in concept, design, drafting of the manuscript, and critical review of the manuscript. All authors read and
approved the manuscript.

Correspondence and requests for reprints should be addressed to Alicia K. Gerke, M.D., Department of Medicine, Division of Pulmonary and Critical Care
Medicine, University of Iowa, 200 Hawkins Drive, C33GH, Iowa City, IA 52242. E-mail: alicia-gerke@uiowa.edu

This article has an online supplement, which is accessible from this issue’s table of contents at www.atsjournals.org

Ann Am Thorac Soc Vol 14, Supplement 6, pp S421–S428, Dec 2017
Copyright © 2017 by the American Thoracic Society
DOI: 10.1513/AnnalsATS.201707-564OT
Internet address: www.atsjournals.org

The health care burden of sarcoidosis is
multifactorial, although the exactmagnitude has
not been well quantified. It includes the somatic
manifestations of the disease itself, as well as
psychosocial and economic contributors
(Figure 1), and affects a sizeable portion of the
U.S. population. The disease causes significant
morbidity, not only directly but also from its
treatment. Sarcoidosis-related mortality appears
to be increasing over time; it is likely that the
overall health impact is also increasing (1).

It is problematic to reliably assess the
influence sarcoidosis has on health and health
care for several reasons. First, there is no single

diagnostic test for sarcoidosis. Diagnosis relies
on specific pathologic and radiographic features
in the setting of a compatible clinical
presentation and exclusion of alternative
diagnoses. Because it can be challenging to
establish a definitive diagnosis, estimations of
incidence and prevalence of sarcoidosis are
difficult (2). This problem is further
confounded by frequent, prolonged delay from
symptom onset until secure diagnosis (3).
Second, the manifestations of sarcoidosis
extend to all organs, resulting in difficulties in
extracting sarcoidosis health care data from a
variety of medical subspecialty sources. Third,

several manifestations of sarcoidosis are not
organ-specific; these include sarcoidosis-
related fatigue and pain syndromes (4, 5),
manifestations that are often disabling yet
problematic to document (6). Fourth,
corticosteroids are widely used for the
treatment of sarcoidosis, but are associated
with morbidity that significantly impacts
health care utilization and quality of life (7, 8).
Finally, the concentration of sarcoidosis in
economically disadvantaged populations in the
United States, for which reliable data are
extremely limited, may create issues of
inadequate access to medical care. Thus, it is
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difficult to establish the full impact of
sarcoidosis in terms of health care expenses
and patient well-being.

As part of a larger National Heart, Lung,
and Blood Institute (Bethesda, MD) workshop
in August 2015, we reviewed available data on
the health care burden of sarcoidosis in detail.
We acknowledge that major knowledge and
data gaps exist concerning this topic. Therefore,
we not only describe the current, limited data
and gaps in knowledge, but propose solutions
to obtain this information in the future
(Table 1). In the present era of acquisition and
analysis of “big data,” health care systems have
been offered new tools to assess the human
and economic costs of disease, improve
efficiency, and optimize management. It is
imperative that we leverage existing and future
technologies and infrastructure to more
accurately quantify and monitor the adverse
health quality and cost implications of
sarcoidosis, such that these data can be used to
prioritize a research agenda and guide
implementation of health care policies.

Epidemiology

Age, Sex, Race
Sarcoidosis occurs worldwide and affects men
and women of all ages and races (9–13). The
incidence of sarcoidosis varies by ethnicity
and geography, with African American and
Northern European white individuals having
the highest rates (Table 2). Historically,
sarcoidosis was thought to have a predilection

for young adults, ranging from 30 to 50
years of age, with higher disease rates in both
African American and white women
(9, 12, 14). However, NHLBI-sponsored
trials (ACCESS [A Case Control Etiologic
Study of Sarcoidosis] and Nurses’ Health
Study) have demonstrated that a significant
number of patients develop sarcoidosis after
50 years of age, consistent with previous
observations that the incidence may be
biphasic (10, 15–19). Similarly, a study
within the Optum health care database in
the United States reported that more than
one-half of incident diagnoses were in
patients over 55 years of age (9). Little is
known about the phenotypic characteristics
of older age groups; however, after accounting
for comorbid conditions, the Black Women’s
Health Study indicated that sarcoidosis
diagnosis was associated with a significantly
higher mortality rate ratio for all age groups
in U.S. African American women (20).

Disease patterns of sarcoidosis differ
between white individuals and African
Americans, with African Americans having
a higher incidence than white individuals,
presenting earlier in age, and being three
times more likely to have familial disease
(10, 11, 21, 22). Lifetime risk of sarcoidosis
for the United States is estimated to be 2.4%
for African Americans and 0.85% for white
individuals (14). In addition, African
Americans have more frequent treatment of
lung disease, more organ involvement, and
higher mortality rates than white
individuals (23–25).

Mortality
Sarcoidosis can be a chronic, debilitating, and
life-threatening disease (2, 25, 26). The age-
adjusted (annual) rate of mortality due to
sarcoidosis in U.S. death certificate data is
2.8 per million population for an underlying
cause of sarcoidosis (27), and 4.32 per
million for all causes of death among
patients with sarcoidosis (1). Mortality is
consistently highest in non-Hispanic African
Americans, women, and those aged 55 years
and older. The mortality rate ratio in African
American women is estimated to be 2.44 for
women with sarcoidosis compared with
those without disease, with 25% of deaths
directly attributed to sarcoidosis (28). Thus,
the disease appears to be an important
determinant of premature mortality.

Mortality in patients with sarcoidosis
appears to be increasing over time, with the
greatest absolute increase in death occurring
among non-Hispanic African American
women (1). In a separate study of death
certificate data with sarcoidosis as the
underlying cause, there was a statistically
significant increase in the mortality rate in
white individuals over the past decade (27),
raising a question concerning whether the
disease is changing.

Unresolved Issues
The impact of sarcoidosis on health care is
likely underestimated. Large prospective
cohorts (population-based and clinical) and
disease registries that include environmental
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Figure 1. A conceptual framework of the health care burden of sarcoidosis and the integrated interaction of various components. Arrows with a plus sign

indicate that these specific parameters augment the other parameters and outcomes. EG = for example; SFN = small-fiber neuropathy.
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Table 1. Sarcoidosis outcome domains: knowledge gaps and future directions

Epidemiology

Knowledge gaps
d Prevalence, incidence, and mortality of sarcoidosis in the general population and by specific phenotypes are not well understood, due to limitations of current studies,

including varying case definitions, regional differences, and population sampling variability
d It is unclear whether mortality in sarcoidosis is changing over time
d Reasons contributing to racial and sex differences in sarcoidosis severity and outcomes are not well understood
d Emerging evidence indicates that sarcoidosis may be of higher prevalence and increasing morbidity in older patients, emphasizing the importance of the particular

needs of sarcoidosis in the aging population

Future directions
d Establish larger prospective cohorts of all phenotypes; this can be accomplished by collaborative epidemiologic cohorts and registries
d Integrate large networks of health care electronic medical records systems to study the epidemiology of sarcoidosis
d Leverage existing epidemiologic cohorts to study sarcoidosis, such as the Black Women’s Health Study (20), Nurses’ Health Studies (17), and others
d Assess the contribution of disease complications, treatments, aging, and comorbid conditions to long-term morbidity and mortality in sarcoidosis

Somatic Burden

Knowledge gaps
d The impact of sarcoidosis on physical impairment, loss of function, and lost productivity is unknown
d Current objective measurements of pulmonary function and organ involvement do not correlate with dyspnea; the field lacks current quantifiable outcome measures for

life impairment and symptoms
d Outcome measurements reflecting extrapulmonary organ-specific impairment are lacking
d Although becoming increasingly recognized, severe pain, cognitive dysfunction, and disabling fatigue syndromes (“parasarcoidosis”) are not well understood

mechanistically, and there are no current methods of quantifying these aspects
d Current outcome measures do not account for toxicity and comorbidity due to immunosuppressive therapy
d It is unclear whether treatment with immunosuppressives leads to improvements in how patients feel, function, or survive
d Frequency and types of testing (imaging, pulmonary function) used to quantify sarcoidosis severity and monitor the clinical care of patients with sarcoidosis are

established by convention and expert opinion, rather than clinical studies

Future directions
d Establish validated outcome measures that accurately reflect patient-centered outcomes and impact of sarcoidosis on health care
d Establish organ-specific measures of dysfunction that accurately measure health and life impairment in patients with sarcoidosis
d Establish care algorithms for types and frequency of diagnostic tests and treatment that best reflect improved health and outcomes
d Interrogate “big data” sources, such as payer databases or large health care systems, to establish the overall impact of being diagnosed with sarcoidosis on

“downstream” health care utilization

Economic Burden

Knowledge gaps
d The societal impact of sarcoidosis, due to lost productivity, stress, and disability, is likely high but not well documented
d The reasons for racial disparities in cost (both direct and indirect) are unclear
d Cost-effectiveness studies regarding diagnostic tests and treatments are sparse in sarcoidosis
d It is not known how monetary savings in direct costs will correlate with health and quality of life for patients with sarcoidosis

Future directions
d Establish systems to access new health care databases that will allow more accurate assessment of costs
d Consider integrating larger health care collaborations and e-health technologies that may set the stage for pragmatic clinical trials
d Assess patient-centered outcomes and how they relate to cost in order to define standards of care

Psychosocial Burden

Knowledge gaps
d Psychosocial well-being, including pain, depression, cognitive dysfunction, and fatigue, are not incorporated into current phenotyping
d There are few validated instruments to help quantify and assess change in psychosocial domains for patients with sarcoidosis

Future directions
d Study psychosocial disability within the phenotyping schema, including physical (deconditioning, disabilities) and neuropsychiatric health
d Develop and validate survey instruments that are relevant, short, easy to complete, and target appropriate components of psychosocial burden
d Analyze the effect of pain, fatigue, depression, and cognitive dysfunction on economic cost and health. Research that employs data extraction and analysis of

electronic medical records could be one strategy to collect data related to these symptoms
d Develop therapeutic interventions, such as exercise therapies, for psychosocial comorbidity

Health Care Systems

Knowledge gaps
d The impact of geography, nationality, and varied health care systems on outcomes in sarcoidosis is currently not known

Future directions
d Analyze effects of the emerging U.S. health care system, as well as other global health care systems, on sarcoidosis outcomes in order to standardize efficient care

practices
d Develop sound methodology to improve physician competence in the treatment of sarcoidosis

WORKSHOP REPORT

Gerke, Judson, Cozier, et al.: Disease Burden in Sarcoidosis S423



and behavioral risk factors are essential to
examine exposures and risks before
diagnosis, as well as phenotyping after
diagnosis. Leveraging existing
epidemiologic cohorts developed for other
diseases may also be useful.

It remains unknown whether racial
differences are due to genetics and/or
socioeconomic/environmental factors.
African Americans have higher granuloma
density compared with other races despite
similar stages of disease, suggesting that
differing outcomes in African Americans
may be reflective of increased predisposition
for severe disease (29). African Americans
are diagnosed approximately 10 years earlier
than white individuals, due to earlier onset
of symptoms, whereas race is not associated
with longer time to diagnosis from onset of
symptoms (24). Independently,
socioeconomic status has been strongly

associated with disease severity; therefore,
race may be a confounding variable in this
complex interaction: both must be taken
into account in future studies (30). The
question of whether treatment responses
differ by race is also unknown.

Another question is whether mortality
is truly increasing and why. Potentially,
improvements in diagnosis may result in
increased recognition of sarcoidosis,
accounting for the higher incidence and
increased attributed mortality (31).
Comorbid illness may be associated with
mortality in older age groups, and expanded
use of (off-label) treatments (e.g.,
antirheumatic agents, antimetabolite
immunosuppressants, biologics) in patients
with sarcoidosis may contribute to lethal
toxicities (26, 32, 33). Last, sarcoidosis has
been associated with other diseases, such as
cancer, pulmonary hypertension, and

pulmonary embolism, which can contribute
to mortality (27, 34–36). However, “cause
of death” studies in the United States are
limited to retrospective analyses, including
autopsy studies, death certificates, and small
cohorts. Larger prospective cohorts, studied
by standardized approaches, will be necessary
to establish the contribution of sarcoidosis to
mortality in a more granular manner.

Somatic Burden

Sarcoidosis affects many aspects of health,
including survival, daily function, and
quality of life. In addition to possible
increases in death rates from sarcoidosis, the
degree of morbidity and impairment of
quality of life is substantial (37). Another
important feature that impacts health
outcomes is that the age of affected
individuals is young—mainly adults during
their prime working and family years.
There are few data on the effects of
sarcoidosis on physical function,
productivity, or effects on life roles.

Organ impairment in sarcoidosis, a
possible surrogate for functional
impairment, is poorly characterized. In one
Japanese center, 9% of patients developed
organ impairment sufficiently severe that
assistance was required for activities of daily
living (38). Disabling organ impairment
tended to occur more quickly after
sarcoidosis onset in those with neurologic,
cardiac, or ocular disease than in those with
pulmonary or hepatic sarcoidosis (38).
Severe organ disease was more common
when multiple organs were involved.
Whether these data can be extrapolated to
U.S. populations remains to be determined.
The higher frequency of multiorgan
involvement in African Americans may
account for the clinical observation that
somatic disease burden is greater in African
Americans than in white individuals (39).

Dyspnea and low exercise tolerance are
common symptoms in sarcoidosis (40).
Causes include pulmonary restriction,
obstruction, pulmonary vascular disease,
myopathy, weight gain from steroids, and
cardiac disease (41). Static lung function
values, such as FVC, and chest radiographic
stage correlate poorly with symptoms such
as dyspnea (42, 43). Rather, markers of
exercise capacity, including 6-minute-walk
distance, have been shown to correlate with
reduced physical function and quality of life
(6). Six-minute-walk distance was reduced

Table 2. Global incidence and prevalence of sarcoidosis: per 100,000 per year

Country/Study Incidence
(per 100,000)

Prevalence
(per 100,000)

U.S. Optum Database (9) 7.6–8.4 59.0–60.1
African American 17.8 141.4
White 8.1 49.8
Hispanic 4.3 21.7
Asian 3.2 18.9

U.S. Black Women’s Health Study Cohort (20) 71 2,000
Detroit, Michigan: 1990–1994 (14) 10.9
White 35.5
African American

Franklin County, Ohio: 2010 (70) 48
Sweden (71) 24 64
Finland (72) 11.4 28.2
Norway (71) 14–15 27
U.S. Nurses’ Health Study II (17)
White 11 92
African American 43 519
Other 6 69
Hispanic 5

Denmark (16) 7.2
South Africa (73) 3.7 6
White 23.2 27
Black 11.6 17
Colored

United Kingdom (74) 5
London 1977–1978 (75) 19.8
Black 16.8
Asian 1.5
White

Rochester, Minnesota (76) 6.1
Australia (77) 4.4–6.3
Moravia and Silesia (78) 3.3–4.4 41.3–63.1
Greece (79) 1.07 5.89
Japan (18) 1.01
Hokkaido, Japan (72) 1 3.7
Singapore (15) 0.56
Spain (80) 0.42
Israel (19) 0.2–2
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in more than one-half of patients in one
prospective sarcoidosis cohort, suggesting a
high prevalence of functional limitation;
distance walked correlated poorly with FVC
(44). Furthermore, even in patients with
modest impairment of pulmonary function,
maximal oxygen consumption, a measure
of functional capacity, may be impaired
(39). The impact of pulmonary sarcoidosis
on quality of life is likely comparable to that
of other chronic diseases such as chronic
obstructive pulmonary disease, acquired
immune deficiency syndrome, and end-
stage renal disease (42, 44–47).

There are limited data regarding the
effect of sarcoidosis on other organ
impairment. Ocular involvement is seen in
15–20% of patients with sarcoidosis and is
associated with reduced long-term visual
acuity in approximately one-half of those
affected, and with bilateral legal blindness
in 5% (48, 49). Cardiac sarcoidosis may
lead to sudden cardiac death, heart failure,
and/or persistent dysrhythmias in up to
65% of affected patients (50). Neurologic
sarcoidosis (5–10% of sarcoidosis cases) is
often nonresolving, with death or
progressive neurologic impairment
occurring in more than one-third of
affected individuals (51). Other organ
involvement, including liver, skin, bone,
and muscle, may lead to bothersome
symptoms or impaired organ function (52).
However, other than mortality from cardiac
disease, there are few data linking organ
involvement to short- or long-term
outcomes. Thus, there is a need for disease-
specific outcome measures that closely
relate to or reflect function or quality of life
for each involved organ. The development
of novel disease severity tools, or the
adaptation of existing instruments to
sarcoidosis (such as the Multiple Sclerosis
Functional Composite Instrument for
neurosarcoidosis), would be a substantial
advance for sarcoidosis clinical research
and to understand disease impairment.

Historically unrecognized
consequences of sarcoidosis, termed
the “sarcoidosis penumbra” or
“parasarcoidosis,” occur in more than one-
half of patients if searched for carefully.
These include fatigue (70–80%), small-fiber
neuropathy (30%), and cognitive
impairment (35%) (53–56). Sarcoidosis-
associated fatigue may persist despite
apparent resolution of sarcoidosis (57); its
impact on quality of life is profound and is
not related to response to treatment (58).

Small-fiber neuropathy, characterized by
loss of unmyelinated nerve fibers, leads
to severe neuropathic pain and/or
dysautonomia that may be disabling (59).
Despite the high prevalence of these
parasarcoidosis syndromes, there has been
little research regarding their effect on
quality of life, employment, family
relationships, and avocations. A systematic
assessment of how parasarcoidosis
syndromes impact quality of life and
function, and the interventions that are
useful to treat these symptoms, is needed to
more accurately assess the impact in terms
of disability and medical costs.

Immunosuppressive therapy for
sarcoidosis may also affect disease outcomes
as a result of toxicities. Use of corticosteroids,
after adjusting for baseline demographic
variables and disease severity, has been
associated with impairment of quality of life,
regardless of sex, age, or ethnicity (42).
Specifically, fatigue, daily activities, and
satisfaction are lower in patients receiving
higher cumulative corticosteroid doses (7).
Although sarcoidosis therapy may improve
metrics of lung function, the patient may feel
worse, or in the extreme case, may die or
lose organ function(s) because of treatment-
related toxicities. Because current outcome
measures fail to account for toxicity of
therapy, future research should address
whether treatments lead to improvements in
how patients feel, function, and/or survive.

Going forward, the somatic burden of
sarcoidosis could be explored by using
claims data from large insurers, analyzing
patterns of postdiagnosis medication use,
comorbidity, and health care utilization.
With the advent of accountable care
organizations, such data may be captured
and analyzed as health systems attempt to
maximize efficiency. Using diagnostic
testing and referral patterns as a means to
“phenotype” patients could also help to
determine outcomes related to economic
and longer-term health concerns.

Economic Burden

Few published studies address the economic
implications of sarcoidosis. With the highest
prevalence reported in African American
women, the cost impact may be most severe
within this group (20). Furthermore, up to
25–40% of patients with sarcoidosis will
have a chronic, protracted course requiring
years of health care use, with highest costs

involving inpatient care, office visits, and
pharmacy (9).

Perceived economic effects of sarcoidosis
vary by stakeholder: patients, caregivers,
insurance companies, governmental
organizations, and employers. Advanced
imaging and steroid-sparing
immunosuppressives have likely driven up
direct costs. More than 80,000 patients were
hospitalized in 2011, twice the admissions
compared with 1998, although reasons for this
increase are unclear. The primary payers for
these hospitalizations were Medicare
(foremost), followed by private insurance and
Medicaid (60). Trends analyses confirm
increased hospitalization rates in all age
groups, both sexes, and all races, but the
highest rate increases are in African
Americans, elderly patients, and women (61).
Corticosteroid treatment is associated with
higher emergency department use, which
may reflect a selection bias for more severe
disease or side effects of corticosteroids (8).

Indirect costs include lost work
capacity, income, productivity, and
premature death. In the WISE (Worldwide
Sarcoidosis Research) study, an
international longitudinal registry of
patients with sarcoidosis, 27% of 898
respondents reported a delay in seeking care
due to cost, and 27% applied for disability
(62). In addition, delayed diagnosis may
contribute to increased health care costs.
One-third of patients in the ACCESS
(A Case Control Etiologic Study of
Sarcoidosis) study had more than 6 months
of symptoms before diagnosis, and 25%
waited more than 6 months from their first
physician visit before diagnosis (3). In a
Midwestern U.S. insurance cohort, patients
incurred more antibiotics, corticosteroids,
imaging tests, and doctor visits in the year
before diagnosis compared with patients
with asthma, chronic obstructive
pulmonary disease, or pneumonia (63).

Future cost-effectiveness studies will be
essential as diagnostic technologies and
treatments improve and become more
expensive. Cost-efficient care must correlate
with quality and improved outcomes, both
short and long term. “Optimal” outcomes
may vary by stakeholder. The advent
of larger, integrated health care systems
and databases will allow improved
quantification of economic costs, as well as
methods to sustain cost improvements over
time. Researchers must then bridge the gap
between cost and patient outcomes to
establish standardized care algorithms.

WORKSHOP REPORT

Gerke, Judson, Cozier, et al.: Disease Burden in Sarcoidosis S425



Psychosocial Burden

Psychologic/Psychiatric
Sarcoidosis is associated with psychological
and psychiatric disorders. This relationship
may be due to the fact that sarcoidosis, like
most chronic diseases, is associated with
long-term symptoms and disabilities. It is
also possible that specific inflammatory
mediators directly or indirectly induce
psychological or psychiatric effects in the
brain. Being diagnosed with sarcoidosis may
also lead to social isolation because of
physical limitations and lack of public
knowledge of the disease, further impacting
psychiatric and psychological domains.

Depression is frequently identified
among both African American and white
individuals with chronic sarcoidosis, with a
prevalence of 23–66% depending on the
cohort (42, 43, 64, 65). Predictors of
depression include female sex, decreased
access to medical care, and dyspnea (64).
Depression is less frequent in patients with
sarcoidosis with a new diagnosis (within 6
mo) than in patients with extended disease
manifestations, suggesting that longer
duration of illness increases the likelihood
of developing depression (43, 64).

The severity of disease, as reflected by
number of organs involved, has been
associated with higher levels of anxiety and
depression compared with disease involving
fewer organs (66). In addition, comorbid
diseases have a larger impact on depression
than does specific organ involvement, with
sleep apnea showing the largest consequence
on both anxiety and depression (66). In
other studies, dyspnea has the largest impact
on depression (accounting for age, sex,
organs, comorbidities), and reduced lung
function has also been correlated with
reduced quality of life (64, 67). Symptoms of
fatigue are present in depressed patients, and
depression is more common in patients with
“all day fatigue” compared with milder
forms (68). Depressed patients perceive
more serious consequences of sarcoidosis
than those who are not depressed (65).
Future research should focus on whether
targeted evaluation and treatment of
depression leads to improved health and
quality of life, including fatigue.

Cognitive Impairment
The impact of systemic sarcoidosis on
cognitive function is increasingly
documented, but not well understood.

Patients with sarcoidosis have a higher
frequency of cognitive failure than do control
subjects (35 vs. 14.3%), and treatment
with anti–tumor necrosis factor agents
may be beneficial in improving cognition
(an effect not observed for prednisone or
methotrexate) (55). These data suggest that
neurocognitive assessments and appropriate
referrals should be an integral part of initial
and follow-up sarcoidosis care. However,
routine neuropsychological testing is time-
consuming and expensive. Validated
instruments for assessment of cognition have
been utilized for multiple sclerosis and may
be useful in the evaluation of sarcoidosis.
The Multiple Sclerosis Neuropsychological
Screening tool (69) administered to a
University of California San Francisco
sarcoidosis cohort showed that 28% were
cognitively impaired compared with 7%
of healthy control subjects (personal
communication, L.L.K.). However, not all
aspects of currently available instruments
may be applicable for the evaluation of
patients with sarcoidosis (e.g., aphasia). The
future design of instruments should reflect
clinically relevant aspects of sarcoidosis.

Perceptions Regarding Health
Care Delivery and Burden of
Sarcoidosis around the World

Health care systems involve a complex
interplay of resources, organizations, and
regulations among local communities,
municipalities, provinces, states, and nations.
These systems vary widely throughout the
world, as does the effect they have on
sarcoidosis care, management, and related
costs. Defining the effect of varying global
health care systems on the management of
sarcoidosis may guide future implementation
of successful health care delivery strategies in
the United States. Smaller countries than the
United States may be able to more easily
establish sarcoidosis centers/institutes.
Strategically placed, experienced sarcoidosis
physicians could directly care for, or perform
consultation services for, a majority of
patients with sarcoidosis in a sizable portion
of the country. Payment models other than
fee-for-service may stimulate early referral of
patients to established sarcoidosis centers in
non-U.S. countries.

In contrast, although the United States
may incur higher rates of health care
utilization because of a comparatively higher
prevalence of patients with more severe,

chronic disease (9, 20), the United States
possesses several potential advantages in
providing outstanding care. First, because
of the high prevalence in the United States,
physicians may develop more familiarity
and expertise than in countries where
sarcoidosis is less common. Second, the
United States and other modern nations
also have economic advantages. Third, a
high density of subspecialists and
technologies in the United States allows
for potential easy access for effective
multidisciplinary care. Last, theoretically,
the United States has telemedicine systems
that may be able to overcome geographic
issues of access to centers in proximity to
patients.

A brief survey concerning sarcoidosis-
related health systems was administered to
sarcoidosis experts in the United States and
internationally (see the online supplement).
The survey was administered on the
WASOG (World Association of Sarcoidosis
and Other Granulomatous Disorders)
website, as well as to all invited participants
in this workshop. There were 86 responses,
30 from the United States and 56 from
other countries, demonstrating that
perceptions concerning several aspects of
health care delivery are similar between the
United States and other nations. Both U.S.
and international experts believe that (1)
less than one-half of patients with
sarcoidosis receive care or are consulted by
a sarcoidosis expert; (2) more than three-
quarters of patients can obtain
methotrexate, azathioprine, or an
antimalarial drug if required; (3) less than
one-half can obtain a biological drug such
as a tumor necrosis factor antagonist if
required; (4) one-half or less of the patients
receive adequate care of their disease; and
(5) most patients have access to an
ophthalmologist, cardiologist, or another
subspecialist for complex sarcoidosis issues.
Surprisingly, 87% of U.S. sarcoidosis
experts stated that there were established
sarcoidosis institutes, centers of excellence,
or specialty centers. Up until recently, there
was no official designation of such centers
in the United States. Thus, we interpreted
the U.S. responses to reflect that most
clinicians believe that they are functioning
as, or have access to, experts in sarcoidosis.
Of note, developing countries were
underrepresented in this survey. In
summary, the survey responses suggest that
access to sarcoidosis-specific care exists,
although there are no standardized
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definitions of centers of excellence.
However, a significant proportion of
patients may not be utilizing these services,
thereby impacting burden of disease.

Conclusion

The various components contributing to the
burden of sarcoidosis in the United States
would suggest the impact on patients and

society is substantial. There is an urgent
need for future studies to granularly
quantify each type of burden, identify at-risk
subgroups, and establish coordinated health
care systems that mitigate these issues. n
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