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 Racial Diff erence in Sarcoidosis Mortality in the   
United States   

  Mehdi   Mirsaeidi ,  MD ,  MPH ;  Roberto F.   Machado ,  MD ;  Dean   Schraufnagel ,  MD ,  FCCP ;  Nadera J.   Sweiss ,  MD ; 

and  Robert P.   Baughman ,  MD ,  FCCP  

  BACKGROUND:    Th e clinical presentation and outcome of sarcoidosis varies by race. However, 

the race diff erence in mortality outcome remains largely unknown. 

  METHODS:    We studied mortality related to sarcoidosis from 1999 through 2010 by examining 

data on multiple causes of death from the National Center for Health Statistics. We compared 

the comorbid conditions between sarcoidosis-related deaths with deaths caused by car acci-

dents (previously healthy control subjects) and rheumatoid arthritis (chronic disease control 

subjects) in both African Americans   and Caucasians. 

  RESULTS:    From 1999 through 2010, sarcoidosis was reported as an immediate cause of death in 

10,348 people in the United States with a combined overall mean age-adjusted mortality rate of 

2.8 per 1 million person-years. Of these, 6,285 were African American and 3,984 Caucasian. 

The age-adjusted mortality rate for African Americans was 12 times higher than for 

Caucasians. African Americans died at an earlier age than Caucasians. African Americans 

living in the District of Columbia and North Carolina and Caucasians living in Vermont had 

higher mortality rates. Although the total sarcoidosis age-adjusted mortality rate had not 

changed over the 12 year period studied, this rate increased for Caucasians ( R   5  0.747, 

 P   5  .005) but not for African Americans. Compared with the control groups, pulmonary 

hypertension was signifi cantly more common in individuals with sarcoidosis. 

  CONCLUSIONS:    Th is nationwide population-based study exposes a signifi cant diff erence in 

ethnicity   and sex among people dying of sarcoidosis in the United States. Pulmonary hyper-

tension investigation should be considered in all patients with sarcoidosis, especially African 

Americans.      CHEST  2015; 147(2): 438 - 449  

 [     Original Research   Diff use Lung Disease     ] 

 Manuscript received May 9, 2014; revision accepted August 13, 2014; 
originally published Online First September 4, 2014. 

  ABBREVIATIONS:  ICD-10  5   International Classification of Diseases, 
10th Revision  

  AFFILIATIONS:  From   the Division of Pulmonary, Critical Care, Sleep 
and Allergy (Drs Mirsaeidi, Machado, and Schraufnagel), Department 
of Medicine, University of Illinois at Chicago, Chicago, IL; University of 
Illinois Hospital and Health Sciences System (Dr Sweiss), Chicago, IL; 
and Interstitial Lung Disease and Sarcoidosis Clinic (Dr Baughman), 
Department of Internal Medicine, University of Cincinnati Medical 
Center, Cincinnati, OH. 

  FUNDING/SUPPORT:  Th is study is supported by a National Institutes of 
Health grant [5 T32 HL 82547-7  ]. 

  CORRESPONDENCE TO:  Mehdi Mirsaeidi, MD, MPH, Division of 
Pulmonary, Critical Care, Sleep and Allergy, Department of Medicine, 
University of Illinois at Chicago, 840 S Wood St (MC 719), Room 920-N 
CSB, Chicago, IL 60612-7323; e-mail: mmirsae@uic.edu   

  © 2015 AMERICAN COLLEGE OF CHEST PHYSICIANS.  Reproduction of 
this article is prohibited without written permission from the American 
College of Chest Physicians. See online for more details. 

  DOI:  10.1378/chest.14-1120 

mailto:mmirsae@uic.edu


 journal.publications.chestnet.org     439 

  Sarcoidosis is a granulomatous disease with an unknown 

etiology.  1   Ethnicity plays an important role in sarcoid-

osis epidemiology, disease presentation, and clinical 

outcomes.  2   Th e reported disease incidence is fi ve in 

100,000 for Caucasians and 39 in 100,000 for African 

Americans.  3   Th e lifelong risk for the development of 

sarcoidosis is estimated to be 2.7% for African American 

women and 2.1% in African American men but only 

1% for Caucasian women and 0.7% for Caucasian men.  4   

Sarcoidosis aff ects African Americans at a younger age 

than Caucasians, with a reported peak incidence one 

decade earlier than in Caucasians.  4   

 African Americans with sarcoidosis have a higher rate 

of hospital admission than Caucasians.  5,6   Additionally, 

remarkable diff erences exist in the clinical presentation of 

sarcoidosis between African Americans and Caucasians. 

Sarcoidosis is more often symptomatic in African 

Americans.  7   African Americans experience more extra-

pulmonary sarcoidosis, more oft en aff ecting the skin, 

bone marrow, and eyes,  8,9   and have a higher likelihood of 

decreasing FVC in the course of pulmonary sarcoidosis.  10   

As such, African Americans experience worse prognosis, 

more multiorgan involvement, and a higher rate of 

hospitalization.  11-13   Despite several health disparities 

analyses focusing on the epidemiology and prognosis 

of sarcoidosis, few studies have evaluated the role of this 

diff erence plays in mortality.  12,14   

 In this study, we hypothesized that African Americans 

with sarcoidosis have a higher mortality rate, which 

increased in the past decade. We examined the trend 

of the sarcoidosis-related mortality rate in African 

Americans and Caucasians over 12 years and compared 

comorbidities with representative control groups of pre-

viously healthy people defi ned as those who died as a 

result of car accidents and chronically ill people defi ned 

as those who died of rheumatoid arthritis. 

 Materials and Methods 
 Study Design and Data Collection 

 Th e Institutional Review Board of the University of Illinois at Chicago 

approved a waiver for this study (IRB number 2014-0418). Th is retro-

spective, population-based study compared data on immediate cause of 

death based on US death certifi cates from 1999 to 2010. Th e data were 

obtained from the WONDER (Wide-ranging Online Data for Epidemi-

ologic Research) online databases prepared by the Centers for Disease 

Control and Prevention.  15   Death certifi cates list a single underlying 

cause of death (the immediate cause of death), up to 20 comorbidities, 

and demographic information.  16   Diseases and related conditions reported 

on the death certifi cate are coded in accordance with the  International 

Classifi cation of Diseases, 10th Revision  (ICD-10), since 1999.  17   

 Study Variables 

 Variables included in the analysis were age, sex, race/ethnicity, year of 

death, cause of death, and comorbid conditions. Race/ethnicity was 

categorized according to US Census standards as non-Hispanic white, 

Asian-Pacifi c Islander, non-Hispanic black (black), and American Indian-

Alaska Native (Native American). Th e study population was defi ned as 

non-Hispanic African American and non-Hispanic Caucasian. Age at 

death was classifi ed into the clustered age-groups. 

 Study Defi nitions 

 Sarcoidosis-related mortality was defi ned as the immediate cause of 

death from pulmonary or extrapulmonary sarcoidosis. Th is included 

all observations that assigned any of the ICD-10 D86 codes as the imme-

diate cause of death. 

 Two control groups were selected: pedestrians who died in traffi  c acci-

dents, representing a healthy population, and people who died of rheu-

matoid arthritis. Rheumatoid arthritis, like sarcoidosis, is a chronic 

infl ammatory disease with a higher prevalence in African Americans and 

women. In addition, both diseases are usually treated with similar medica-

tions. Traffi  c accident-related deaths were defi ned by an immediate cause 

of death with ICD-10 codes of V01 to V09. Seropositive and seronegative 

rheumatoid arthritis-related deaths were defi ned by an immediate cause 

of death with ICD-10 codes M05 and M06.0. Comorbidities were defi ned 

with the following ICD-10 codes: pneumonia, J09-J18; acute respiratory 

failure, J96.0; nontuberculous mycobacterial infection, A31; TB, A16 to 

A19; COPD, J44; pulmonary hypertension, I27.0 and I27.2; diabetes, E10 

to E14; heart failure, I50; chronic renal failure, N18; dementia (vascular, 

F01; Alzheimer, G30); asthma, J45; HIV infection, B20 to B24; neoplasm, 

C00-D48; hepatic failure, K70.4 and K72.0; and pulmonary fi brosis, J84. 

 Statistical Analysis 

 Counts and percentages were examined as predictors using crude ORs 

and  x  2  test or, as appropriate, Mantel-Haenszel, exact, or two-sided 

analysis of variance tests. Th e crude mortality rate was not primarily used 

in this study because of the potential misleading information resulting 

from comparing rates over time in various age-groups. Age-adjusted 

mortality rates were used to calculate relative mortality risk among 

groups and over time. Age-adjusted death rates were calculated by 

weighting averages of the age-specifi c rates and comparing with relative 

mortality risk among 2,000 US standard populations. Th e equation for 

the age-adjusted death rate calculation was  R 9   5   S i(Psi/Ps)Ri , where  Psi  

is the standard population for age-group, and  i  and  Ps  are the total stan-

dard population (all ages combined).  15   Linear regression and exponential 

growth regression model analysis were performed to evaluate the trend 

of age-adjusted rates of sarcoidosis-related mortality from 1999 to 2010. 

 To examine comorbid conditions, we compared decedents aged  .  35 years 

with sarcoidosis with traffi  c accident- and rheumatoid arthritis dece-

dents in the same age-group from 1999 to 2010 and calculated crude 

OR and CI comparisons of selected comorbidities. For all statistical 

analyses, a two-tailed  P   ,  .05 was considered signifi cant. 

 A total of 70,494 pedestrians died in traffi  c-related accidents during 

the study period. Th ere were 7,723 non-Hispanic African American 

(women, 2,066; men, 5,657) and 28,295 non-Hispanic Caucasian (women, 

9,240; men, 19,055) decedents aged  .  35 years used as control subjects. 

 Rheumatoid arthritis was reported as the immediate cause of death in 

29,997 (women, 22,935; men, 7,062) individuals. Th ere were 1,881 non-

Hispanic African American (women, 1,469; men, 412) and 2,860 non-

Hispanic Caucasian (women, 1,941; men, 919) decedents aged  .  35 years 

used as control subjects. 

 Data are suppressed by the National Center for Health Statistics when 

a category has  ,  10 people for confi dentiality reasons. Death rates are 

labeled as unreliable when the numerator is  ,  21. All analyses were per-

formed using the statistical soft ware packages SPSS, version 21 (IBM 

Corporation) and GraphPad Prism, version 6 (GraphPad Soft ware, Inc). 

http://journal.publications.chestnet.org
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 Results 

 From the 29,176,040 deaths occurring from 1999 to 

2010, sarcoidosis was recorded as immediate cause of 

death in 10,348 decedents. From those, 6,264 were non-

Hispanic African Americans, 3,761 non-Hispanic 

Caucasians, 246 Hispanic, 23 American Indian or Alaska 

Native, and 54 Asian or Pacifi c Islander. Th e total age-

adjusted rate of sarcoidosis-related deaths was 2.8 per 

1 million population, which did not change during the 

12-year study period ( R   5  0.424,  P   5  .169) ( Fig 1 ).   How-

ever, the age-adjusted rate of sarcoidosis-related deaths 

in Caucasians signifi cantly increased over the same 

period ( R   5  0.747,  P   5  .005). Th is increasing rate was 

not observed in African Americans ( P   .  .05). 

 Th ere was a remarkable diff erence in age frequency in 

mortality rates per race. In patients aged  .  55 years, 

5,527 died of sarcoidosis (crude rate, 7.7 per 1 million pop-

ulation). From those, 2,672 were African American (crude 

rate, 37 per 1 million population) and 2,855 Caucasian 

(crude rate, four per 1 million population). The crude 

mortality rates for non-Hispanic African Americans in 

the age-groups 55 to 64, 65 to 74, 75 to 84, and  .  85 years 

were 42, 38, 24, and 17 per 1 million population, respec-

tively. Crude mortality rates for non-Hispanic Caucasians 

in those age-groups were three, fi ve, seven, and six per 

1 million population, respectively ( P   5  .0003 comparing 

African Americans with Caucasians).  Figures 2 and 3        show 

the crude mortality rate per 1 million population stratifi ed 

by age-group and ethnicity. Sex-adjusted mortality rates 

were higher in women (6,457 women died; age-adjusted 

mortality rate, 3.3) than in men (3,891 men died; age-

adjusted mortality rate, 2.3) (OR, 1.11; 95% CI, 1.02-1.20; 

 P   5  .0136) ( Table 1 ).   

  

  Figure 1  – Total age-adjusted rate of sarcoidosis-related deaths in the 
United States, 1999 to 2010  .   

  Figure 2  – Age-adjusted rate per 1 million stratifi ed per race and age-
group in the United States, 1999 to 2010.   

  Figure 3  – Age-adjusted rate of sarcoidosis-related deaths in Caucasians 
in the United States, 1999 to 2010.   

  Figures 4 and 5      show age-adjusted mortality rates per 

1 million person-years in non-Hispanic African American 

and Caucasian decedents with sarcoidosis by state 

from 1999 to 2010. Th e highest age-adjusted mortality 

rate for Caucasians with sarcoidosis was reported in 

Vermont (three per 1 million person-years) and the 

lowest in Arizona (one per 1 million person-years). 

However, this distribution was diff erent for African 

Americans. Th e highest age-adjusted rate for African 

Americans was recorded in the District of Columbia 

(26 per 1 million person-years) and lowest in Arizona 

(12 per 1 million person-years). 

 Respiratory failure was reported as the most common 

underlying cause of death among those with sarcoidosis 

during the study period, aft er excluding unclassifi ed 

individuals.  Figure 6    shows the causes of death per race. 

Comorbidities in sarcoidosis were compared with that of 

pedestrian ( Table 2 )   and rheumatoid arthritis ( Table 3 )   

decedents. 



 journal.publications.chestnet.org     441 

  TABLE 1   ]     Sarcoidosis-Related Death Stratifi ed per Sex and Race 

Sex  No. Patients Crude Rate Age-Adjusted Rate  a  

Total sarcoidosis-related death

 Female 6,457 0.359 3.3 (3.3-3.4)

 Male 3,891 0.224 2.3 (2.2-2.4)

 Total 10,348 0.293 2.8 (2.8-2.9)

Sarcoidosis-related death in African Americans

 Female 3,962 17 18.5 (17.9-19)

 Male 2,285 10.8 12.7 (12.1-13.2)

 Total 6,247 14 16 (15.6-16.4)

Sarcoidosis-related death in Caucasians

 Female 2,300 1.9 1.5 (1.4-1.5)

 Male 1,451 1.2 1.1 (1.1-1.2)

 Total 3,984 1.6 1.3 (1.3-1.3)

  a Per 1 million population (95% CI). 

 Comparison of Sarcoidosis and Pedestrian Traffi  c 

Accident Groups 

 Although the mean age of the sarcoidosis group was 

older than the pedestrian traffi  c-accident group, all 

aged  .  35 years, no signifi cant diff erence was observed 

between the two groups ( R   5  0.173,  P   5  .57). As shown 

in  Table 2 , acute respiratory failure, asthma, neoplasm, 

and pulmonary fi brosis were signifi cantly higher in both 

African American and Caucasian sarcoidosis decedents. 

Dementia and HIV infection frequencies in African 

American individuals were the only comorbidities in 

which no signifi cant diff erence between the sarcoidosis 

and pedestrian traffi  c accident groups was observed. 

 Twenty-four malignant neoplasms of bronchus and 

lung were reported in African American and Caucasian 

decedents with sarcoidosis (four and eight African 

American men and women, respectively, and eight 

and four Caucasian men and women, respectively). 

Among the pedestrian traffi  c accident group, 17 indi-

viduals had lung cancer (one African American man 

and 11 and fi ve Caucasian men and women, respectively). 

Signifi cant diff erences were found in the frequency 

of lung cancer between pedestrian traffi  c accident 

and sarcoidosis decedents (OR, 16 [ P   5  .0004] and 

6 [ P   ,  .0001] for African Americans and Caucasians, 

respectively). 

 Comparison of Sarcoidosis and 

Rheumatoid Arthritis Groups 

 Compared with rheumatoid arthritis decedents, condi-

tions such as pulmonary hypertension, asthma, and 

hepatic failure were signifi cantly more common in 

both African American and Caucasian decedents with 

  Figure 4  – Age-adjusted mortality rates per 1 million person-years in 
non-Hispanic Caucasian decedents with sarcoidosis by state, United 
States, 1999 to 2010.   

  Figure 5  – Age-adjusted mortality rates per 1 million person-years in 
non-Hispanic African American decedents with sarcoidosis by state, 
United States, 1999 to 2010.   

http://journal.publications.chestnet.org
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sarcoidosis ( Table 3 ). However, Caucasians in the sar-

coidosis group were less likely to have diabetes and 

neoplasm but more likely to have heart failure than 

Caucasians in the rheumatoid arthritis group. African 

Americans in the sarcoidosis group were less likely to 

have dementia and pulmonary fi brosis than African 

Americans in the rheumatoid arthritis group. Th e 

comorbid conditions were compared between African 

American and Caucasian decedents aged  .  35 years 

with sarcoidosis ( Table 4 ).   Pulmonary fi brosis was 

reported to be signifi cantly more common in Caucasian 

decedents; however, pulmonary hypertension was 

significantly more common in African American 

decedents. 

 Discussion 

 We found a remarkable race diff erence in sarcoidosis-

related mortality in the United States and demonstrate 

that age-adjusted mortality rates remained fl at during 

the 12-year study period. Although age-adjusted mor-

tality does not seem to be increasing in the African 

American population, this trend was observed in the 

Caucasian population. 

 Pulmonary hypertension and airway diseases were more 

common in sarcoidosis decedents than in a representa-

tive group of the healthy population and that with rheu-

matoid arthritis. Furthermore, African Americans with 

sarcoidosis had a higher risk for pulmonary hyperten-

sion than Caucasians with sarcoidosis. 

 Swigris et al  12   found that the age-adjusted sarcoidosis 

mortality rate increased by 50% from 1988 to 2007 in 

the United States. Th e current study supports these 

fi ndings only for Caucasians. 

 In the current study, the total age-adjusted mortality 

rate was 2.8 per 1 million population from 1999 to 

2010, which has not signifi cantly changed. However, 

this figure has increased from one per million of the 

population in 1958 to 1.6 in 1979, 2.1 in 1991, and 2.8 

in 2010.  14,18   

 Th e increasing trend of Caucasian age-adjusted mortality 

needs further investigation. Several explanations exist 

for this alarming trend. One possibility is increasing 

awareness and improved diagnosis of sarcoidosis in 

Caucasians. Higher clinical suspicion coupled with the 

increasingly common use of advanced medical tech-

nology in Caucasians than in African Americans over 

the 12-year study period could explain why more cases 

were detected in whites. Sarcoidosis appears to be more 

common in Caucasians than in African Americans in 

older age-groups, which may have resulted in a relative 

increase in the exposure of sarcoidosis in Caucasians 

than in African Americans over the 12-year study period, 

especially in elderly individuals. 

 The overall rate of mortality due to sarcoidosis was 

eightfold higher in African Americans than in Caucasians. 

Gideon and Mannino  14   and Reich  19   reported a 14-fold 

increase  . Th is diff erence may be partly due to an increased 

proportion of the Caucasian mortality rate in the current 

study. Sarcoidosis is more common in African Americans 

than in Caucasians (3-4:1 incidence ratio).  20   Th is trend 

was shown in African ethnicity in other countries as 

well.  21,22   Th e reason for this racial susceptibility remains 

unclear. 

 Th e age-adjusted mortality rate is 66% higher among women 

than men. Gillum,  23   who studied sarcoidosis-related 

  Figure 6  – Multiple cause of death in 
Caucasians and African Americans 
with sarcoidosis in the United States, 
1999 to 2010.   
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  TABLE 2   ]     Comparison of Comorbid Conditions in Sarcoidosis-Related Deaths (Case Subjects) With Pedestrians 
Who Died in Traffi c Accidents (Control Subjects) in the United States From 1999 to 2010 

African American Caucasian

Comorbidity Case Subjects Control Subjects  P  Value, OR (95% CI) Case Subjects Control Subjects  P  Value, OR (95% CI)

Pneumonia

 Female 476 9 … 344 85 …

 Male 233 53 … 216 211 …

 Total 709 (11) 62 (0.8)  ,  .00001, 
   17 (13-22)

560 (15) 296 (1)  ,  .00001, 
   17 (15-20)

Acute respiratory 
   failure

 Female 118 1 … 73 6 …

 Male 45 1 … 44 6 …

 Total 163 (3) 2 (0.1)  ,  .00001, 
   109 (27-440)

117 (3) 12 (0.04)  ,  .00001, 
   77 (43-141)

NTM

 Female 9 0 … 9 0 …

 Male 6 0 … 3 0 …

 Total 15 (0.2) 0  ,  .00001 12 (0.3) 0  ,  .00001

TB

 Female 7 1 … 2 0 …

 Male 6 0 … 1 0 …

 Total 13 (0.2) 1 (0.01) .0002, 
   17 (2-130)

3 (0.1) 0  ,  .00001

COPD

 Female 242 1 … 282 34 …

 Male 160 11 … 160 87 …

 Total 402 (7) 12 (2)  ,  .00001, 
   47 (26-83)

442 (12) 121 (0.4)  ,  .00001, 
   32 (26-39)

Pulmonary 
   hypertension

 Female 589 0 … 159 0 …

 Male 205 0 … 73 2 …

 Total 794 (13) 0  ,  .00001 232 (6) 2  ,  .00001, 
   896 (238-3,847)

Diabetes mellitus

 Female 403 8 … 242 48 …

 Male 199 31 … 130 111 …

 Total 602 (10) 39 (0.5)  ,  .00001, 
   22 (16-31)

372 (10) 159 (0.6)  ,  .00001, 
   20 (17-24)

Heart failure

 Female 396 1 … 234 17 …

 Male 218 4 … 129 46 …

 Total 614 (10) 5 (0.6)  ,  .00001, 
   178 (74-430)

363 (10) 63 (0.2)  ,  .00001, 
   49 (38-65)

Chronic renal 
   failure

 Female 87 5 … 28 3 …

 Male 51 6 … 32 13 …

(Continued)
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hospitalization and mortality in the United States from 

1968 to 1984, demonstrated that African American 

women had a higher age-adjusted mortality rate than 

men. Swigris et al  12   reported a higher mortality rate for 

women aged 30 to 80 years. Rybicki et al  20   noted that 

women are 1.1 to 1.5 times more likely to receive a diag-

nosis of sarcoidosis, regardless of ethnicity, which may 

explain some but not all of the higher risk for mortality 

in women. 

 Overall, the distribution of sarcoidosis mortality was 

similar to its prevalence in terms of geography and race, 

although there were some exceptions. Th e highest age-

adjusted mortality rate for Caucasians with sarcoidosis 

was in New England states, including Vermont, Rhode 

Island, and Maine, as well as in Utah and Washington. 

Mortality rates were lowest in Arizona, Oklahoma, and 

Nevada. Th is distribution, however, was diff erent for 

African Americans. Th e highest age-adjusted rate for 

African Americans was seen in the District of Columbia, 

North Carolina, Pennsylvania, South Carolina, and New 

Jersey. Th e lowest rate was found in Florida, Texas, and 

Arizona. Th is diff erence in race-related mortality 

distribution could be partially explained by general 

racial population distribution in the United States.  24   

Other explanations include environment exposures, 

occupational exposures, and health-care disparities. It 

African American Caucasian

Comorbidity Case Subjects Control Subjects  P  Value, OR (95% CI) Case Subjects Control Subjects  P  Value, OR (95% CI)

 Total 138 (2) 11 (1)  ,  .00001, 
   17 (9-31)

60 (1.6) 16 (0.6)  ,  .00001, 
   29 (17-51)

Dementia

 Female 6 5 … 13 24 …

 Male 2 15 … 3 29 …

 Total 8 (0.1) 20 (0.3) .11 16 (0.4) 53 (0.2) .0022, 2 (1.3-4)

Asthma

 Female 96 1 … 48 5 …

 Male 38 0 … 12 2 …

 Total 134 (2) 1 (0.01)  ,  .00001, 
   179 (25-1,277)

60 (1.6) 7 (0.02)  ,  .00001, 
   67 (31-147)

HIV

 Female 8 3 … 1 0 …

 Male 6 7 … 3 3 …

 Total 14 (0.2) 10 (0.1) .14 4 (0.1) 3 (0.01) .0001, 10 (2-46)

Neoplasm

 Female 83 3 … 91 17 …

 Male 42 10 … 69 50 …

 Total 125 (2) 13 (0.2)  ,  .00001, 
   13 (7-23)

160 (4) 67 (0.2)  ,  .00001, 
   19 (14-26)

Hepatic failure

 Female 41 0 … 26 3 …

 Male 21 0 … 19 10 …

 Total 62 (1) 0  ,  .00001 45 (1.2) 13 (0.05)  ,  .000001, 
   27 (15-50)

Pulmonary fi brosis

 Female 391 0 … 285 5 …

 Male 185 0 … 151 4 …

 Total 576 (10) 0  ,  .00001 436 (12) 9 (0.03)  ,  .00001, 
   424 (219-822)

 Data are presented as No. and No. (%) unless otherwise indicated  . NTM  5  nontuberculous mycobacteria.  

TABLE 2 ] (continued)
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  TABLE 3   ]     Comparison of Comorbid Conditions in Sarcoidosis-Related Deaths (Case Subjects) With 
Rheumatoid Arthritis-Related Deaths (Control Subjects) in the United States From 1999 to 2010 

Comorbidity

African American Caucasian

Case Subjects Control Subjects  P  Value, OR (95% CI) Case Subjects Control Subjects  P  Value, OR (95% CI)

Pneumonia

 Female 476 321 … 344 371 …

 Male 233 93 … 216 195 …

 Total 709 (11) 414 (22)  ,  .00001, 
   0.5 (0.4-0.6)

560 (15) 566 (20)  ,  .00001, 
   0.73 (0.64-0.83)

Acute respiratory 
   failure

 Female 118 33 … 73 59 …

 Male 45 6 … 44 20 …

 Total 163 (3) 39 (2) .1 117 (3) 79 (2.7) .31

NTM

 Female 9 2 … 9 2 …

 Male 6 0 … 3 3 …

 Total 15 (0.2) 2 (0.1) .2 12 (0.3) 5 (0.2) .2

TB

 Female 7 0 … 2 2 …

 Male 6 2 … 1 1 …

 Total 13 (0.2) 2 (0.1) .3 3 (0.1) 3 (0.1) .7

COPD

 Female 242 79 … 282 178 …

 Male 160 37 … 160 123 …

 Total 402 (7) 116 (6) .4 442 (12) 301 (11) .052

Pulmonary 
   hypertension

 Female 589 42 … 159 28 …

 Male 205 4 … 73 16 …

 Total 794 (13) 46 (2)  ,  .00001, 
   6 (5-8)

232 (6) 44 (2)  ,  .00001, 5 (4-7)

Diabetes mellitus

 Female 403 115 … 242 125 …

 Male 199 51 … 130 76 …

 Total 602 (10) 166 (9) .09 372 (10) 201 (7)  ,  .00001, 
   1.5 (1.3-1.8)

Heart failure

 Female 396 142 … 234 242 …

 Male 218 25 … 129 109 …

 Total 614 (10) 167 (9) .06 363 (10) 351 (12) .0024, 
   0.8 (0.7-0.9)

Chronic renal 
   failure

 Female 87 32 … 28 20 …

 Male 51 17 … 32 8 …

 Total 138 (2) 49 (2.6) .5 60 (1.6) 28 …

(Continued)

http://journal.publications.chestnet.org


 446   Original Research      [    1 4 7  #  2    C H E S T    F E B RUA RY    2 0 1 5    ]  

may simply be a refl ection of the sarcoidosis prevalence 

in the various states. 

 Pulmonary complication was the most common comor-

bidity reported as a cause of death across all subjects 

with sarcoidosis. Respiratory failure was the most 

common single reported cause of death among patients 

with sarcoidosis. In their study, Gideon and Mannino  14   

found the same result that was in contrast with a report 

from Japan, which reported cardiac complications 

of sarcoidosis as the most common cause of death, 

accounting for 77% of sarcoidosis-related mortality  . 

 Common comorbidities, including diabetes and hyper-

tension, were reported in sarcoidosis decedents. Although 

it is not possible to assign an etiology from this study, 

sarcoidosis is a chronic inflammatory state that is 

treated with corticosteroids, which increases the risk 

for these comorbidities as well as many others. As com-

monly noted, the likelihood for comorbidities increases 

with age and is more frequently observed in African 

Americans.  25,26   

 Poor outcome in pulmonary sarcoidosis is associated 

with interstitial lung disease and pulmonary hyperten-

sion.  27   Pulmonary hypertension has been reported to 

occur in sarcoidosis in 5% to 6% of people while at rest 

and in 43% during exercise.  28,29   Th is may occur with or 

without left  ventricular dysfunction.  30   In the current 

study, we found that pulmonary hypertension was reported 

more commonly in African American decedents and 

Comorbidity

African American Caucasian

Case Subjects Control Subjects  P  Value, OR (95% CI) Case Subjects Control Subjects  P  Value, OR (95% CI)

Dementia

 Female 6 15 … 13 15 …

 Male 2 7 … 3 3 …

 Total 8 (0.1) 22 (1.2)  ,  .00001, 
   0.1 (0.05-0.3)

16 (0.4) 18 (1) .3

Asthma

 Female 96 17 … 48 18 …

 Male 38 1 … 12 2 …

 Total 134 (2) 18 (1) .0004, 2 (1-4) 60 (1.6) 20 (0.7) .0006, 
   2.4 (1.4-3.9)

HIV

 Female 8 1 … 1 0 …

 Male 6 0 … 3 0 …

 Total 14 (0.2) 1 (0.05) .1 4 (0.1) 0 .07

Neoplasm

 Female 83 21 … 91 51 …

 Male 42 21 … 69 44 …

 Total 125 (2) 42 (2) .7 160 (4) 95 (3) .03, 
   1.3 (1.03-1.72)

Hepatic failure

 Female 41 4 … 26 0 …

 Male 21 0 … 19 1 …

 Total 62 (1) 4 (0.2) .0006, 5 (2-14) 45 (1.2) 1 (0.03)  ,  .00001, 
   36 (5-258)

Pulmonary fi brosis

 Female 391 182 … 285 198 …

 Male 185 59 … 151 142 …

 Total 576 (10) 241 (13) .0001, 
   0.7 (0.6-0.9)

436 (12) 340 (12) .9

 Data are presented as No. or No. (%) unless otherwise indicated. See  Table 2  legend for expansion of abbreviation. 

TABLE 3 ] (continued)
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  TABLE 4   ]     Comparison of Comorbid Conditions in Sarcoidosis-Related Deaths Stratifi ed Based on Race in the 
United States From 1999 to 2010 

Comorbidity African American Caucasian  P  Value OR (95% CI)

Pneumonia

 Female 476 344 … …

 Male 233 216  ,  .00001 0.75 (0.85-0.67)

 Total 709 (11) 560 (15) … …

Acute respiratory failure

 Female 118 73 … …

 Male 45 44 .21 …

 Total 163 (3) 117 (3) … …

NTM

 Female 9 9 … …

 Male 6 3 .50 …

 Total 15 (0.2) 12 (0.3) … …

TB

 Female 7 2 … …

 Male 6 1 .1 …

 Total 13 (0.2) 3 (0.1) … …

COPD

 Female 242 282 … …

 Male 160 160  ,  .00001 0.53 (0.61-0.46)

 Total 402 (7) 442 (12) … …

Pulmonary hypertension

 Female 589 159 … …

 Male 205 73  ,  .00001 2 (2-3)

 Total 794 (13) 232 (6) … …

Diabetes mellitus

 Female 403 242 … …

 Male 199 130 .9 …

 Total 602 (10) 372 (10) … …

Heart failure

 Female 396 234 … …

 Male 218 129 .4 …

 Total 614 (10) 363 (10) … …

Chronic renal failure

 Female 87 28 … …

 Male 51 32 .02 1.43 (1.05-1.94)

 Total 138 (2) 60 (1.6) … …

Dementia

 Female 6 13 … …

 Male 2 3 .004 0.31 (0.13-0.72)

 Total 8 (0.1) 16 (0.4) … …

Asthma

 Female 96 48 … …

(Continued)
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Comorbidity African American Caucasian  P  Value OR (95% CI)

 Male 38 12 .03 1.3 (1.02-1.89)

 Total 134 (2) 60 (1.6) … …

HIV

 Female 8 1 … …

 Male 6 3 .16 …

 Total 14 (0.2) 4 (0.1) … …

Neoplasm

 Female 83 91 … …

 Male 42 69  ,  .00001 0.47 (0.37-0.60)

 Total 125 (2) 160 (4) … …

Hepatic failure

 Female 41 26 … …

 Male 21 19 .40 …

 Total 62 (1) 45 (1.2) … …

Pulmonary fi brosis

 Female 391 285 … …

 Male 185 151 .0007 0.8 (0.7-0.9)

 Total 576 (10) 436 (12) … …

 Data are presented as No. and No. (%) unless otherwise indicated. See  Table 2  legend for expansion of abbreviation. 

TABLE 4 ] (continued)

pulmonary fi brosis in Caucasian decedents with sarcoid-

osis. Pulmonary hypertension was twofold higher in 

African Americans. Th is fi nding raises the question of 

whether African Americans experience more extensive 

granulomatous infl ammation in the lung vasculature or 

whether their lung vasculature reacts more intensely to 

infl ammation. However, Caucasians with sarcoidosis 

had a 20% higher rate of pulmonary fibrosis than 

African Americans with sarcoidosis. Th e reason for this 

fi nding is unclear, although it could be only a duration 

eff ect. We showed that Caucasians survived longer with 

sarcoidosis than African Americans. Th erefore, fi brosis 

formation in the lungs had a longer time interval in the 

Caucasian population. Th is fi nding is consistent with the 

hypothesis of Swigris et al  12   that age is a risk factor for 

pulmonary fi brosis in sarcoidosis. Although pulmonary 

hypertension may be linked to pulmonary fi brosis, it has 

been shown that it also occurs with near-normal lung 

function tests.  31   Pulmonary hypertension has been shown 

to be responsive to medications used to treat pulmonary 

arterial hypertension.  32,33   

 Th e main limitation of the current study is the reliance 

on data from death certifi cates, which has been noted 

previously.  16   Clinicians may underreport or overreport 

causes of death as well as comorbidities. Additionally, 

incorrect coding may occur with primary and secondary 

diagnoses, and ethnicity may not be documented cor-

rectly. Th ese limitations notwithstanding, death certifi -

cate data from the National Center for Health Statistics 

are critical for the evaluation disease-related mortality 

on a population level.  34   Lead time bias is a potential 

confounder to the increased mortality rates in African 

Americans. Sarcoidosis was diagnosed 10 years earlier 

in African Americans than in Caucasians; thus, this 

longer period of exposure might explain the increased 

mortality rate  . Detection bias contributing to the apparent 

increase in the prevalence of sarcoidosis and related 

mortality is another concern in this study. Because many 

cases of sarcoidosis are misdiagnosed or are subclinical, 

it is likely that the actual rate of sarcoidosis-related mor-

tality is slightly higher than that reported in the National 

Center for Health Statistics registry  . 

 Th is population-based study shows the existence of a 

signifi cant diff erence in ethnicity and sex among sar-

coidosis decedents in the United States. African American 

women with sarcoidosis die at a higher rate and at a 

younger age than Caucasians. Pulmonary hypertension 

is a lethal complication in patients with sarcoidosis, 

especially among African Americans. Th ese fi ndings 

should infl uence research in the areas of health disparities 

and disease process among various racial groups and 

between the sexes. 
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