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Introduction

Acute chest syndrome (ACS) is a clinical presentation of fever, chest pain, pulmonary symptoms, and new infiltrates on lung
imaging. It affects nearly 50% of patients with sickle cell disease during their lifetime and often leads to hospitalization.
The mortality rate is variable ranging from 3 to 9 %. and depends on several factors. We aimed to identify the clinical and
epidemiological characteristics of patients admitted with ACS on a national scale and factors affecting clinical outcomes in
inpatient setting.

Methods:

We utilized the National Inpatient Sample (NIS) database 2019 for the purpose of this study. Using this database, we identified
patients with a principle diagnosis of ACS using International Classification of Diseases (ICD-10) codes. Data on demographic
characteristics such as age, sex, race, insurance type were collected. Additionally, we selected clinically significant medical
comorbidities such as asthma, chronic obstructive pulmonary disease (COPD), coronary artery disease (CAD), chronic kidney
disease (CKD), heart failure, hypertension, diabetes mellitus (DM), sepsis, obesity, and others. The primary endpoint of this
study was to identify factors influencing all-cause mortality, while the secondary endpoint was to identify factors influencing
mechanical intubation, in-patient blood transfusion, and length of stay. We used multivariate logistic regression analysis to
adjust for confounders. A p value of <0.05 considered statistically significant.

Results:

Baseline Characteristics

Our analysis consisted of 22,459 patients who were admitted with principal diagnosis of ACS. 49.5% were female and 50.5%
were male. Mean age was 30.5 years. African American race was predominant (92%) with sickle cell Hb-SS disease (87%).
Major insurance payer was Medicaid (47%) followed by Medicare (27%) and then private insurance (21%). Asthma was the
most common comorbidities (24%) and majority of patient had Charlson Comorbidity Index (CCl) score of zero (55%). The
details of clinical and epidemiological characteristics are shown in Table 1.

Clinical outcomes and factors influencing mortality

Only 0.89% patient died of ACS. Average length of stay was 6.86 days. 34% of the patient required packed red blood cell
(pRBC) transfusion. 3.2% needed mechanical ventilation. In multivariate analysis, factors associated with mortality included
age of patient, CCl and sepsis. Younger patient had higher odds of mortality however this was not statistically significant.
There was no difference in mortality with sex, race and insurance status of the patients.

Factors affecting inpatient transfusion, mechanical ventilation and length of stay

Female, higher CCl score and sepsis on admission were associated with higher needs of inpatient pRBC transfusion. Within
race, White (OR 3.16, Cl 1.44-6.93, P <0.01) and Hispanics (OR 2.68, Cl 1.59-4.51, P<0.01) had higher odds of receiving transfu-
sion compared to African Americans (OR 1.84, Cl: 1.17-2.89, P <0.01). Similarly patient with sepsis, supraventricular tachycardia
had more odds of needing mechanical ventilation. Patient’s insurance status was also related to increased odds of intubation.
Comorbidities such as asthma and CAD were not associated with need of mechanical ventilation and in fact our study shows
they had less odd of needing mechanical ventilation. Length of stay was influenced by several of epidemiological and clinical
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comorbidities. Females had less odds of longer length of stay compared to male (OR: 0.65, P <0.01). Comorbidities such as
asthma, heart failure, CAD, DM2 and hypertension did not increase the length of stay while patients with sepsis and high CCl
score had higher odds of hospitalization for extended period of time. The details are in Table 2.

Conclusion

We found mortality was 0.89% in patients admitted with ACS compared to 3 to 9% previously reported. Sepsis and CCl were
one of the predictors for odds of having higher mortality, need of blood transfusion, mechanical ventilation and increased
length of stay in patient with ACS. Female, White and Hispanic had higher odds of needing transfusion then African Americans.
Comorbidities such as asthma, heart failure, CAD, DM 2 and hypertension did not increase the odds of prolonged hospital
stay.
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Table 1: Demographic Characteristics

Characteristics N=22,459 (%) Shasciarkities N=22,459 (%)
Sickle cell sub-classification Insurance type
Sickle cell Hb-55 disease 19,504 (87%) Medicare 6063 (27%)
Sickle-cell/Hb-C disease 1,290 (5.7%) Medicaid 10555 (47%)
Sickle-cell thalassemia 1255 (5.5%) Private Insurance 4716 (21%)
Female Sex 11,117 (49.5%) Self-pay 1122 (5%)
Mean Age (y) 30.5 years Comorbidities
Age <18 (y) 1796 (8%) Sepsis 1572 (7%)
Age 18-40 {y) 16395 (73%) DM2 561 (2.5%)
Age >=40 (y) 4267 (19%) HTN 4469 (20%)
Race Obesity 1122 (5%)
White 199 {0.89%) CKD 1010 (4.5%)
Black 20662 (92%) Asthma 5390 (24%)
Hispanic 1138 (5%) COPD 359 (1.6%)
Charlson Comorbidity Index score VT 718(3.2%)
0 12,352 (55%) GERD 1740 (7.7%)
1 6737 (30%) Chronic Heart Failure 696 (3.1%)
2 1796 (8%) CAD 516(2.3%)
>=3 1572 (7%) Histary of TIA/CVA 2,245 (10%)
History of VTE 4,042 (18%)
History of splenectomy 1,572 (7%)

Table 2: Factors affecting inpatient mortality, mechanical ventilation and length of stay

Inaptient Mortality Mechanical Ventillation Length of Stay
Factors Adjusted Odds Ratio | Pvalue | Adjusted Odds Ratic | Pvalue | Adjusted Odds Ratio | P value
Age 1.06 0.028 1.01 035 0.001 0.9
Race 0.97 0.95 1.03 0.84 0.22 011
Female 1.23 0.53 0.75 0.19 0.65 <0.01
Insurance status 1.14 0.51 1.34 <0.01 0.25 0.06
History of splenectomy 0.48 0.38 1.19 063 0.6 0.4
History of TIA/CVA 0.57 0.45 0.41 0.07 0.5 0.15
History of VTE 0.62 0.35 0.54 0.049 -0.18 044
ccl 2.68 <0.01 2.47 <0.01 134 <0.01
Sepsis™* 5.96 <0.01 8.67 <0.01 5.77 <0.01
DM2 0.31 0.34 0.56 031 -1.6 0.019
HTN 0.6 0.29 1 1 0.66 0.02
VT 1.83 0.32 2.33 0.01 1.63 0.02
Obesity 0.44 0.35 1.92 0.09 122 0.1
CKD 0.18 0.05 0.63 023 -0.69 043
COPD 0.47 0.50 0.22 0.07 0.18 0.88
Asthma 0.33 0.05 0.44 <0.01 -0.96 <0.01
Chronic Heart Failure 0.81 0.78 0.59 0.27 -1.87 <0.01
CAD nfa nfa 0.26 0.019 -246 <0.01

DM2: Diabetes Mellitus type 2; HTM: Hypertension; CKD: Chronic kidney disease ; CAD: Coronary artery disease; CCl: Charlson Comorbidity
Index; COPD: Chronic Obstructive Pulmonary Disease; GERD: Gastroesophageal refulx disease; TIA: Transient ischemic attack; CVA:
Cerebrovascular accident; VTE: Venous thromboembelism; SWT: Supraventricular tachycardia

Figure 1
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