
Background

Sarcoidosis has been characterized by a pre-
dominate T-Helper 1 (Th1) granulomatous process 
based not only the pathology seen, but also on the 
cell cytokine profile (1). Even this statement now is 
debated. New data shows a Th2/M2 skewing in the 
granulomas found in neuromuscular sarcoidosis (2). 
Also, it has been demonstrated that Th2/M2 favors 
cell aggregation and giant cell formation in muscular 
sarcoidosis (3). These evolving observations highlight 
the many unknowns that remain about this disease. 
Some of the unknowns include the identification of 

agents that provoke the response, as well as specif-
ics of how genetics, interacting with these unknown 
causative agents, give rise to the diverse clinical phe-
notypes that are seen in this disease (4). To optimize 
research and its translation to the recognition and 
delivery of care to those affected with this disease, it 
is critical that we consider socioeconomic factors and 
their effects on vulnerable/minority populations (5). 

The Evolution of Sarcoidosis Research at 
the Cellular level

Based on previously published findings that 
blockade of the programmed death-1 pathway re-
stores sarcoidosis CD4+ T-Cell proliferative capac-
ity (6), Wonder Drake MD, Vanderbilt University, 
examined targeting TH17/Treg dysfunction to halt 
progression of pulmonary sarcoidosis. Specifically, 
she discussed her group’s research on PD-1 up-reg-
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ulation on CD4+ T cells and how this up-regulation 
may lead to increased TH17 cells that produce Il-17A 
and TGF-beta1 and ultimately may induce fibrosis. 
Andrew Fontenot MD, University of Colorado, out-
lined his group’s research identifying T cell epitopes 
in human disease and its application to defining 
the antigen in sarcoidosis. Larry Schlesinger MD, 
The Ohio State University, lectured on modeling of 
the granuloma using TB as the initial “model,” and 
compared the features of this model to a sarcoidosis 
granuloma model hoping a better granuloma model 
for sarcoidosis may be useful in the discovery and 
translation of disease mechanisms and treatment. 
This could address areas such as cell signaling, and 
polarization of macrophages into M1 or M2 phe-
notypes, and related disease implications. Ginger 
Spritzer, Director of the Foundation for Sarcoido-
sis Research (FSR) and Dan Culver MD, Cleveland 
Clinic, a member of the scientific advisory board for 
FSR, laid out the FSR’s recently awarded grants for 
sarcoidosis research. These included three $150,000 
grants for models in sarcoidosis: 1) Thomas Weichart 
PhD, University of Vienna, for characterization and 
improvement of a novel mouse model that sponta-
neously develops progressive sarcoidosis by chronic 
activation of mTORC1; 2) Elliot Crouser MD, The 
Ohio State University, to explore mechanisms of ear-
ly granuloma formation using a novel in vitro model 
of sarcoidosis; and 3) Simon Hart, MBChB, PhD, 
Hull York Medical School, UK, for development and 
application of a multi-scale computational model of 
sarcoidosis.

Sarcoidosis from a genetic perspective

Courtney Montgomery PhD, Oklahoma Medi-
cal Research Foundation, discussed how sarcoidosis 
associated genes are related to other inflammatory 
and autoimmune diseases and that different genetic 
variants affect the risk of specific sarcoidosis pheno-
types. Edward Chen MD, John Hopkins University, 
presented further information from the NIH-spon-
sored Genomic Research in Alpha-1 Antitrypsin 
deficiency and Sarcoidosis (GRADS) Study (7). He 
anticipates a new phenotypic classification based 
on integrative assessment of clinical, demographic, 
genomics, and microbiological data developed from 
GRADS. 

Focus on disadvantaged and at-risk 
populations

In the United States, sarcoidosis affects a dis-
proportionate number of African Americans. Nad-
era Sweiss, MD, of the University of Chicago, dis-
cussed that African Americans die at an earlier age 
than Caucasians with a 12 times higher age-adjusted 
mortality rate (8). Factors which may account for 
these differences are limited access to quality care, 
fragmented and episodic care, financial constraints, 
inability to adhere to medical treatment plans and 
gaps in health provider’s capacity to accurately pre-
dict disease progression and adverse outcomes. Ali-
cia Gerke, MD, MBA, University of Iowa, explained 
how “knowledge networks” may improve sarcoidosis 
care, especially in minority and disadvantaged pa-
tients. She described actual cases that have been ad-
dressed on the Sarcoidosis List Serve (sarcoid-list@
uiowa.edu), an e-mail-based forum for physicians, 
including sarcoidosis experts, to share information 
and to obtain useful advice without divulging pro-
prietary patient information. Rich Bernstein MD, 
Penn State Health, College of Medicine, examined 
the barriers to diagnosis and treatment of inner-city 
sarcoidosis patients in Central Pennsylvania, despite 
close proximity to a tertiary regional medical center. 
More research is needed to define and help overcome 
these barriers.

Fatigue and quality of life

Fatigue is the most common symptom de-
scribed in sarcoidosis patients, affecting upwards of 
2/3 of sarcoidosis patients altering quality of life in-
dependent of granulomatous activity (9). Marc Jud-
son MD, University of Albany, summarized clinical 
and research tools used to more accurately quantify 
sarcoidosis-induced fatigue. He also outlined the use 
of Item Response Theory PROs which may be faster, 
less cumbersome and more accurate than the tradi-
tional fatigue questionnaires. In an effort to gain in-
sight from other disciplines, Walter Royal III, MD, 
Professor of Neurology, University of Maryland, dis-
cussed cognitive failure and fatigue focusing on how 
lessons learned from multiple sclerosis can be applied 
to sarcoidosis. Eva Carmona MD, PhD, Mayo Clin-
ic, discussed the analysis of Quality of Life (QOL) 
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from the Registry for Sarcoidosis Associated Pulmo-
nary Hypertension (ReSAPH) database. 

Neuro, cardiac and other extreme clinical 
manifestations of sarcoidosis

The clinical area featured at this year’s AASOG 
meeting was neurosarcoidosis, including central 
nervous system and peripheral manifestations, par-
ticularly small fiber neuropathy (SFN) (10). Divpreet 
Kaur MD, Penn State Health, College of Medicine, 
reviewed the challenges confronted by providers 
seeking to establish the diagnosis of small fiber neu-
ropathy. Dan Culver MD, Cleveland Clinic discussed 
novel therapeutic approaches, including ARA290, an 
erythropoietin-like compound under investigation as 
a therapeutic agent for SFN in sarcoidosis (11). Car-
los Pardo-Villamizar MD, Johns Hopkins, reviewed 
how sarcoidosis mimics other neurologic conditions. 
Tao Ouyang, Penn State Health, College of Medi-
cine, gave examples of the wide range of neuroimag-
ing findings seen in sarcoidosis. Dr. Pardo-Villamizar 
presented a second session, describing potential bio-
markers that may find application in neurosarcoido-
sis. Elliot Crouser MD, the Ohio State University, 
discussed early detection and treatment of active 
cardiac sarcoidosis, focusing on cardiac FDG-PET 
and cardiac MRI. He reviewed new data on circu-
lating exosomes as potential bio-markers in cardiac 
sarcoidosis, which, if proven reliable, would reduce 
costs in diagnosing cardiac sarcoidosis. Laura Koth 
MD, University of San Francisco, gave an outline of 
the USF experience with sarcoidosis. 

Lessons learned from a historical and other 
research standpoint

Herbert Reynolds MD, Penn State Health, 
College of Medicine, one of the early pioneers in 
sarcoidosis research on a cellular level, gave the key-
note address on a historical perspective of sarcoido-
sis. Rebecca Bascom MD, Penn State Health, Col-
lege of Medicine, talked about how lessons learned 
from the IPF registry may be useful in the continued 
development of sarcoidosis registries. Lisa Maier 
MD, MSPH, National Jewish Health, outlined the 
possible associated occupational and environmental 

causes of sarcoidosis from a number of studies; in-
cluding increased risk associated with musty odors, 
use of insecticides, exposure to air conditioning, and 
exposure to birds. 

Poster presentations

As has become a traditional part of the AASOG 
annual meeting, five Speaker Awards were presented 
to the top abstracts from physicians and scientists in 
training. The winners are as follows: Brad Brasher, 
Medical University of South Carolina, “Preliminary 
Evaluation of a Fatigue Self-Efficacy Scale in Sar-
coidosis”; Efstratios Koutroumpakis, Department 
of Medicine, Albany Medical Center, “Assessment 
of Cough in Sarcoidosis and Correlation of the 
Leicester Cough Questionnaire with a Novel Visual 
Analog Scale” ; Landon W. Locke, The Ohio State 
University, “Alternatively Activated (M2) Mac-
rophage Polarization and the Sarcoidosis Immune 
Paradox”; Megan H. Noe, Department of Derma-
tology, Perelman School of Medicine, University of 
Pennsylvania, “High frequency ultrasound: a novel 
instrument to quantify granuloma burden in cutane-
ous sarcoidosis”; Ashley E. Pender, Department of 
Medicine, Feinberg School of Medicine, Northwest-
ern University “An FDG-PET/CT-guided Strategy 
for Adjustment of Immunosuppressive Therapy of 
Cardiac Sarcoidosis”.
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