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Introduction

 The COVID-19 pandemic has led to an unprecedented global 
health crisis, with significantmortality and morbidity rates reported 
worldwide. While several studies have investigated theimpact of 
comorbidities on the clinical outcomes of COVID-19 patients, the 
association betweensarcoidosis and COVID-19 outcomes remains 
unclear. In this study, we aimed to investigate theassociation between 
sarcoidosis and clinical outcomes of COVID-19 patients in the US, 
andcompare our findings with previous studies that investigated the 
impact of comorbidities onCOVID-19outcomes. Ourresultssuggest-
that patientswith sarcoidosisasacomorbiditymaynot have signifi-
cantly different clinical outcomes compared to COVID-19 patients 
withoutsarcoidosis. However, our findings are consistent with some 
previous studies, while conflictingwith others, highlighting the need 
for further research to better understand the relationshipbetween sar-
coidosis and COVID-19 outcomes. This studycontribute to the grow-
ing body ofknowledge on the impact of comorbidities on the clinical 
outcomes of COVID-19 patients, andprovide valuable insights for 
healthcare professionals managing COVID-19 patients withsarcoid-
osis.

Study design and date description

 This is aretros pectiveco hortstudy of adultpatients hospitalizedin 
2020 with Covid-19infection in hospitals across United States. Pa-
tients were selected from nationwide inpatientsample (NIS) database. 
Which is part of a family of databases and software tools developed 
forthe Healthcare Cost and Utilization Project (HCUP). The NIS is 
the largest publicly available all-payerinpatienthealthcaredataba-
sedesignedtoproduceU.S.regional and national estimatesof inpatient 
utilization, access, cost, quality, and outcomes. Unweighted, it con-
tains data fromaround 7 million hospital stays each year. Weighted, 
it estimates around 35 millionhospitalizations nationally. Using Inter-
national Classification of Diseases, Tenth Revision, ClinicalModifica-
tion/Procedure CodingSystem(ICD-10-CM/PCS) [1].

Study patients

 Patients with principal ICD-10-CM diagnosis of COVID-19 were 
included in the study. Startingfrom April 2020 ICD added a new di-
agnosis of COVID-19. Patients were excluded if they wereyounger  
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Abstract
Background

 The COVID-19 pandemic has been a global health crisis that 
has resulted insignificantmorbidityandmortalityworldwide.Sarcoid-
osis,achronicinflammatorydisease,maypotentially affect the course 
and outcomes of COVID-19 patients. This study aims to evaluatethe 
impactofsarcoidosis onthe outcomesof hospitalizedCOVID-19pa-
tients.

Methods

 ThisretrospectivecohortstudyutilizedtheNationwideInpatient-
Sampledatabasetoidentifyadultpatientswithaprincipaldiagnosisof-
COVID-19whowerehospitalizedin2020.

 Patientswithsecondarysarcoidosisdiagnosiswerecomparedto-
thosewithoutsarcoidosis.Patient characteristics, comorbidities, and 
outcomes were analyzed. Univariable andmultivariable logistic re-
gression analyses were used to calculate odds ratios and adjust 
forconfoundingvariables.

Results

 A total of 1,050,720 adults were discharged with a primary 
COVID-19 diagnosis in 2020,with 3485 patients having a second-
ary sarcoidosis diagnosis. Patients with sarcoidosis weremore likely 
to be male, younger, and had lower comorbidities at baseline com-
pared to patientswithout sarcoidosis. After adjusting for confounding 
variables, the odds of mortality in patientswith sarcoidosis were not 

statistically significant (OR 1.003 {95% CI 0.753-1.335} p=0.982). 
Theintubation rate was lower in the sarcoid group (0.35%) compared 
to the non-sarcoid group(1.3%), but this difference was not statisti-
cally significant. There was no significant difference inlengthofstay-
betweenthetwogroups.

Conclusion

 This study suggests that sarcoidosis does not significantly af-
fect the mortality,intubation rate, or length of stay in hospitalized 
COVID-19 patients. Further studies are neededtoexplorethe poten-
tialimpactofsarcoidosisonCOVID-19outcomes.
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than 18 years of age. Our patient sample was divided into two groups: 
patients whocarrysarcoidosis assecondarydiagnosis comparedtothose 
without. Each patient group were characterized for sex, age, race, pa-
tient’s comorbidities (Deyoadaptation of the Charlson Comorbidity 
Index for administrative data), hospital region, andprimarypayer.Each 
sarcoidosissubgroupwascharacterizedbythe samevariables.

Out comes

 The primary outcome was comparing mortality during hospital-
ization between both groups,mortality variable was provided within 
the NIS for each discharge. Mortality of each subgroupwas com-
pared with covid patients who do not have the 2ndary diagnosis of 
that specificsubgroup. Secondary outcomes were the need for intuba-
tion; length of hospital stay and totalhospitalization charges. We used 
ICD-10- PCS to isolate patients who required intubation duringhospi-
talstay.Lengthofhospitalstay,andtotalhospitalizationchargeswerepro-
videdwithintheNISforeachhospitalization.

Statistical analysis

 Analysis was performed by using STATA, version 17.0 - Stan-
dard Edition. Univariable logisticregression analysis was used to cal-
culate unadjusted odds ratios (ORs) for the primary and secondary 
outcomes. Multivariablelogisticregressionanalysiswasusedtoad just-
forsex, ageand patient comorbidities for the primary outcome. Pro-
portions were compared by using theChi-squared test, and continuous 
variables were compared by using the student t test. All Pvalueswere 
2sided,with.05as the thresholdfor statisticalsignificance.

Results
Patient characteristics 

 Total number of adults who were discharged with COVID-19 as 
a primary ICD-10-CM diagnosiswas1,050,720. Outofthose 3485pa-
tientshavesecondary ICD-10-CM diagnosis of sarcoidosis For pa-
tients who were discharged with COVID-19, those who have his-
tory of sarcoid were morelikely to be Male 52.9% vs 47.2%, Mean 
age for female with sarcoid was lower compared tocovidpatient 
withoutsarcoid62.9vs65,7 The sarcoidosis group has lower comor-
bidities at baseline compared to patients withoutsarcoidosisas im-
plicatedbytheCCIscore.Medicarewasthemostcommonprimarypayer-
forsarcoidgroup(53.8). When looking at patient characteristics in 
subgroups, the proportion COVID patient withsarcoid was the highest 
among blacks 51.6 vs 39.4. The proportion of Hispanic population 
wassignificantly higher on covid without sarcoidosis subgroup 20.6 
compared with sarcoid group 4.7. PatienttreatedinMidwesthospital-
hasthehighestpatientpopulationwithsarcoidosis30.9followedbynorth-
east andthen south21and12.2%respectively. (Table 1).

Primaryoutcome

 The totalin-hospital mortalityrate for patient sadmitted with 
COVID-19 was 11.1% in 2020. Total number of COVID-19 patients 
who died during hospitalization was 117,315 (11.1%) in 2020 over 
the US 0.27% of those had history of sarcoidosis (315).

 Among patients who were admitted with COVID-19, patient who 
have history of Sarcoid have21 % decrease in odds of mortality (OR 
0.79 {95 %CI 0.593-1.05 p=0.105}) compared to thosewho do not 
have, this result is not statistically significant before adjusting for pos-
sibleconfounders.

 Uponrunningmultivariatelogisticregressionandadjustingforcon-
foundingvariablestheoddsof mortality in patients with sarcoidosis 
increase to 0.3% (OR 1.003{95 % CI 0.753-1.335}p=0.982)but still 
remained insignificant.

Secondary outcome
Intubation

 Intubation rate was 8.5% in total covid admission 2020. The 
sarcoid group had a 0.35 %intubationratecomparedtothenon-sar-
coidgroup(1.3%).Thiswas notstatisticallysignificanteventafter adjust-
ingfor confounderincludingage,genderandCCIscore.

Length of stay

 For Covid patients who have sarcoidosis and compared to those 
without sarcoidosis afteradjusting for confounders there was no sig-
nificant difference in length of stay between the two groups (OR0.657 
{95% CI 0.37-1.16} P=0.148) after adjusting for variables.

Discussion
 The study aimed to investig at ethe association between the history 
of sarcoidos is and clinical out comes of COVID-19 patients in the 
US.

Variable
Covidwithout

sarcoidosis
Covidwithsarcoidosis

N=1050720 1047235 3485

Female% 47.2 61.1

Male 52.9 38.9

Meanage, years

Female 65.7 62.9

Male 63.9 61.6

Race

White 52.7 39.4

Back 18.4 51.6

Hispanic 20.6 4.7

Asianor pacific
islanders

3.2 0.7

NativeAmerican 1.1 0.2

Others 4.1 3.4

CCI score%

1 27.9 25.8

2 16.3 21.5

>=3 28.0 32.7

Hospitalregion

Northeast 17.7 21

Midwest 23.3 30.9

South 41.8 12.2

East 17.2 6.0

Primarypayer

Medicare 55.0 53.8

Medicaid 12.2 10.3

Privateinsurance 29.1 34.5

Others 3.6 1.5

Table 1: Patientcharacteristics,comorbiditiesandhospitalregions.
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 Several studies have reported that comorbidities such as hyper-
tension, diabetes, and cardiovascular diseases are associated with 
increased mortality and morbidity among COVID-19 patients [1-
3]. The findings of this study suggest that patients with sarcoidosis 
as a comorbidity have a lower odds ratio of mortality compared to 
COVID-19 patients without sarcoidosis, butthe result was not sta-
tistically significant after adjusting for confounding variables. This 
findingis consistent with some previous studies that reported no sig-
nificant association between sarcoidosis and COVID-19 outcomes [4, 
5]. On the other hand, some studies have reported conflicting results 
regarding the impact of sarcoidosis on COVID-19 outcomes. For 
example, a study conducted in Spain reported that sarcoidosis was 
associated with a higher risk of mortality among COVID-19 patients 
[6]. Anotherstudy conducted in Italy reported that sarcoidosis was as-
sociated with a higher risk of hospitalization and intensive care unit 
(ICU) admission [7].

 Regarding the need for intubation, the current study reported that 
patients with sarcoidosis had a lower rate of intubation compared to 
COVID-19 patients without sarcoidosis, but there sult was not statis-
tically significant after adjusting for confounders. In contrast, a study 
conducted in China reported that patients with underlying respiratory 
diseases, including sarcoidosis, had a higher risk of respiratory failure 
and need form echanical ventilation [8].

 In terms of hospital length of stay, the current study report edno-
significant difference in length of stay between COVID-19 patients 
with and without sarcoidosis after adjusting forconfounders. This 
finding is consistent with some previous studies that reported no sig-
nificant association between sarcoidosis and hospital length of stay 
[9, 10].

 It is worth noting that the current study has several limitations, 
including its retrospective design, reliance on adminis trative data, 
and in ability to assess the severity of sarcoidosis and COVID-19. 
More over, the study did not investigate the impact of treatment on 
the clinical outcomes of COVID-19 patients with sarcoidosis.

 Inconclusion, the current study suggests that sarcoidosis as a 
comorbidity may not significantly impact the clinical outcomes of 
COVID-19 patients in the US. However, the findings of previous  

studies have been conflicting, highlighting the need for further re-
search to better understand the relationship between sarcoidosis and 
COVID-19 outcomes.
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