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EDITORIAL

Trends and Disparities Around 
Cardiovascular Mortality in Sarcoidosis: 
Does Big Data Have the Answers?
Raheel Ahmed , MRCP; Rakesh Sharma , PhD; C. Anwar A. Chahal , PhD

Sarcoidosis is a multisystem inflammatory disorder 
of unknown cause characterized by the pres-
ence of nonnecrotizing granulomas. Sarcoidosis 

affecting the heart, termed cardiac sarcoidosis (CS), 
is challenging from a screening, diagnostic, and man-
agement perspective. A prevalence of 5% to 10% was 
reported in the largest case–control study among the 
general population with sarcoidosis but this is highly 
variable in different epidemiological studies.1–3 In re-
cent years, the increased awareness of the disease 
and the wider use of advanced imaging modalities 
such as cardiac magnetic resonance imaging and 
flurodeoxyglucose positron emission tomography have 
led to a significant increase in the reported prevalence 
of CS. The first presentation may be with high degree 
conduction abnormalities, ventricular arrhythmias, or 
heart failure. Not surprisingly, it is now reported to be 
the second most common cause of death among pa-
tients with sarcoidosis.1

See Article by Tan et al.

Given the rarity of CS, most of the literature on 
the incidence and prognosis has been derived from 
small, single-center retrospective studies with a likely 
selection bias. Indeed, there are few to no random-
ized controlled trials addressing CS or the use of heavy 

immunosuppressive treatments. To address this limita-
tion, big data studies lend well to rare diseases by pro-
viding much larger sample sizes (numerator) with very 
large denominators. These secondary analysis studies 
have their own inherent weaknesses, are increasingly 
being used to make epidemiological and prognostic 
conclusions about cardiovascular morbidity and mor-
tality in sarcoidosis and CS (Tables 1 and 2).

CURRENT STUDY
In this issue of the Journal of the American Heart 
Association (JAHA), Tan et al have taken up the chal-
lenge to describe the trends and disparities in cardio-
vascular mortality, excluding ischemic heart disease, 
among patients with sarcoidosis from 1999 to 2020 
using the Centers for Disease Control and Prevention’s 
Wide-Ranging Online Data for Epidemiologic Research 
database.4 The authors calculated age-adjusted mor-
tality rates (AAMR) per 1 000 000 individuals and de-
termined how demographic and geographic factors 
affected it. They should be commended for demon-
strating that AAMR (1) increased over the 22-year 
period, (2) was higher in women, (3) was higher in peo-
ple with Black ancestry, (4) was highest in the 55- to 
64-year-old cohort, (5) was highest in the South re-
gion, (6) was higher in urban regsions, specifically large 
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central metro regions, and (7) was highest in most so-
cioeconomic deprived populations (Table 1).4–23

This study seems to be an update on a similar large 
cohort study that analyzed the death certificates men-
tioning sarcoidosis in United States from 1988 to 2007 
using the National Center for Health Statistics.23 Given 
the first 3 conclusions are common in both adds valid-
ity to the methodology and results observed. Jamilloux 
et  al also found that AAMR increased in the French 
population with sarcoidosis from 2002 to 2011.22 With 
the advent of advanced imaging modalities and raised 
awareness, it is hardly surprising that patients with sar-
coidosis and CS are increasingly being diagnosed and 
therefore AAMR is increasing too.

Tan et  al give several hypotheses for the dispari-
ties observed in race on cardiovascular mortality in 
patients with sarcoidosis.4 They postulate genetic sus-
ceptibility and health care inequalities due to socioeco-
nomic status. Given their own study had highlighted 
the stark difference in mortality between highest so-
cial vulnerability group and lowest vulnerability group, 
had they also shown that the highest social vulnera-
bility group had many more individuals from Black an-
cestry, the conclusion could have been drawn more 
easily. However, this is again a limitation of secondary 
big data studies where information is not always avail-
able at the individual patient level (Table 2). Similarly, 
exact or possible reasons for gender and geographi-
cal disparities are not given. However, their result is in 
keeping with other observational secondary database 
studies16,22 (Table  1). One can safely conclude that 
though big data studies like this one benefit from large 
numbers in a rare condition, they lack the granularity 
to draw conclusions about cause (Table 2). Certainly, 

other studies have demonstrated an overlap of genetic 
cardiomyopathies and inflammation.24–26

Perhaps, another limitation of this specific study is 
that there is no comparison of cardiovascular deaths in 
a propensity-matched cohort without sarcoidosis. For 
example, secondary database studies from Sweden, 
Denmark, and Korea demonstrated that mortality 
was higher in patients with sarcoidosis when com-
pared with cohorts without sarcoidosiss13–15 (Table 1). 
However, Tan et al did demonstrate that cardiovascular 
mortality was highest in in 55- to 64-year-old patients 
with sarcoidosis, which is much younger than the 
>84-year-olds who had highest cardiovascular mortal-
ity in general population.4 Alternatively, whether 55- to 
64-year-old patients with sarcoidosis having highest 
cardiovascular mortality (22.33%) was statistically sig-
nificant or not is not explored. Indeed, one can note 
that cardiovascular mortality in 45- to 54-year-olds was 
19.60% and in 65- to 74-year-old was 20.45%. Overall, 
data support the conclusion that cardiovascular mor-
tality in patients with sarcoidosis happens earlier than 
in the general population.

FUTURE DIRECTIONS
Does big data have all the answers? Probably not 
on the pathogenesis and causality of sarcoidosis. 
However, this study adds to growing literature of 
big data work in sarcoidosis and cardiac sarcoido-
sis, demonstrating that female sex, Black ancestry, 
younger age, higher social vulnerability status, and liv-
ing in an urban area or the southern United States are 
associated with higher cardiovascular mortality in pa-
tients with sarcoidosis. Like other big data studies, this 

Table 2.  Strengths and Limitations of Secondary Database Studies

Strengths Limitations

They are not confined to a single specialist center. Rather, 
they are nationally representative samples, thus reducing 
tertiary (Berkson selection) referral bias.

Human error in data entry and coding: misclassification bias is common in these 
retrospective databases.

Selective inclusion and reporting of outcomes

Granular variables, for example, details on medications such as immunosuppressants, 
biopsy data to establish diagnosis or causal details are unavailable

Large number of patients in a relatively rare disease with 
otherwise sparse data

Imaging data, for example details on cardiac magnetic resonance imaging and 
flurodeoxyglucose positron emission tomography scans, are not available.

Robust data on mortality and concomitant comorbidities Diagnosis is not independently adjudicated, and there is no confirmation of sarcoidosis 
or cardiac sarcoidosis.

Many studies excluded patients with IHD, increasing 
chances that the majority of patients captured with 
cardiovascular comorbidities had suspected cardiac 
sarcoidoisis.

No information is available at the individual patient level. Follow-up after hospitalization 
not always possible.

Time-dependent variables are not always available.

Data are suppressed if a variable has <10 patient cases or death count is <20.

Secondary databases have been extensively validated and 
are more generalizable.

Most studies discuss in-patient cohorts who are sicker. Findings may not be applicable 
in an outpatient setting.

IHD cases have been excluded in many studies. This might impact the applicability of 
the findings in patients with sarcoidosis with concomitant coronary disease.

IHD indicates ischemic heart disease.
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is hypothesis-generating, which warrants future pro-
spective studies and trials to be conducted to validate 
the findings and help develop preventative strategies 
in order to reduce mortality and health care burdens.
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