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Abstract

Coronavirus disease 2019 (COVID-19) is caused by SARS-CoV-2 infection, which

evolved into a global pandemic within a short time. Individuals with sickle cell dis-

ease (SCD) suffer from underlying cardiopulmonary comorbidities and are at risk of

severe complications such as pneumonia, acute chest syndrome, thrombosis, stroke,

and multiorgan failure. Whether COVID-19 poses a high risk of morbidity and mor-

tality in SCD patients remains unclear. Patients with SCD and COVID-19 can present

withoverlapping clinical features suchas respiratory symptomswithground-glass infil-

trates, hyperinflammatory state, and increased risk of thromboembolism. This high-

lights the need to maintain a low threshold for testing for COVID-19 infection among

symptomatic and hospitalized SCD patients. We report a case series of nine hospital-

ized SCD patients diagnosed with COVID-19 from March 18, 2020 to April 30, 2020

at a tertiary medical center in New York City. The mean age of the study population

was 27.9 years, and interval since onset of symptoms and hospital presentation was

1–2weeks. All patients in our series improved andwere discharged home. This limited

study shows that SCD patients, who are perceived to be high risk, maybe somehow

protected from severe symptoms and complications of COVID-19 infection.
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1 INTRODUCTION

Novel coronavirus disease (COVID-19) is caused by severe acute

respiratory syndrome corona virus-2 (SARS-CoV-2) [1]. There have

been more than 5 million cases worldwide with 355,942 deaths as of

May 27, 2020 [2]. COVID-19 predominately targets the respiratory

system causing acute respiratory distress syndrome (ARDS), which

remains the major cause of morbidity and mortality in COVID-19.
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SARS-CoV-2 can also affect the gastrointestinal tract, and patients

can present with altered taste, abdominal pain, and diarrhea [1,3,4].

Patients with COVID-19 can present with severe cytokine release

syndrome (cytokine storm) affecting different organ systems [5].

Sickle cell disease (SCD) patients are at risk of developing severe

complications if affected by a viral illness. It is unclear, if COVID-

19 can cause serious complications in SCD patients, and if SCD

itself or its complications can be a risk factor for severe COVID-19
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TABLE 1 Demographics, clinical features, laboratory values, and outcomes

Characteristic Mean SD Lab findings n %

Age 27.9 7.2 Anemia 9 100

BMI 25.6 4.7 Elevated bilirubin 8 88.9

n % Elevated ferritin 7 77.8

Female 4 44.4 Leukocytosis 5 55.6

Race Elevated AST 4 44.4

African American 9 100 Elevated ALT 1 11.1

Symptoms Blood group

Fever 7 77.8 A 5 55.5

Myalgia 6 66.7 O 4 44.4

Cough 3 33.3 Sickle cell disease Mean SD

Back pain 4 44.4 Hgb A1 9.4 10.2

Dyspnea 1 11.1 Hgb A2 2.9 1.1

GI symptoms 2 22.2 Hgb F 11.0 8.5

Sore Throat 1 11.1 Hgb S 72.8 13.3

Prev Complications due to SCD Hgb C 5.0 15.0

H/o transfusion 8 88.9 HomeMedication n %

Ferritin> 1000 4 44.4 Folic acid 8 88.9

Acute chest 3 33.3 Hydrea 6 66.7

Avascular necrosis 2 22.2 Opiates 8 88.9

PulmHTN 2 22.2 Others 0 0

Pulmonary embolism 1 11.1 Outcomes Mean SD

Priapism 1 11.1 Length of stay 7.1 1.9

CVA 1 11.1 n %

Comorbities Survival rate 9 100

Asthma 4 44.4 Shock 1 11.1

Smoker 1 11.1 Ventilation 0 0

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; CVA, cerebrovascular accidents; Hgb, hemoglobin; SD, standard deviation.

disease. In this case series, we describe individuals with a history of

SCD hospitalized due to COVID-19, their clinical presentation, and

outcomes.

2 METHODS

COVID-19 diagnosed adults (18 years or older) with a history of SCD

(homozygous hemoglobin S [HbSS], compound heterozygous HbS and

HbC [HbSC])were identified fromBrookdaleUniversityHealth System

between March 18 and April 30, 2020. The local institutional review

board approved the study protocol and granted a waiver of informed

consent due to its retrospective nature. The clinical characteristics,

laboratory, and outcomes data were extracted from electronic medical

records in a standardized report form. A total of 725 patients who

tested positive for SARS-CoV-2 by reverse transcription-polymerase

chain reaction in nasopharyngeal swab or sputum samples were

screened, and 9 patients with SCD were identified. Quantitative data

were shown as the mean ± standard deviation (SD) or as a percent-

age. Qualitative variables were expressed as absolute and relative

frequencies.

3 RESULTS

Data from nine hospitalized SCD patients among 725 diagnosed with

symptomatic COVID-19 were reported in this study. The demographic

and clinical characteristics of these patients are shown in Table 1. The

main symptoms at presentation were fever (77.8%), myalgia (66.7%),

cough and back pain (33.3%) followed by less common symptoms

includingdyspnea, gastrointestinal symptoms, and sore throat. Preced-

ing history of complications of SCD including iron overload (44.4%),

acute chest syndrome (33.3%), pulmonary hypertension (22.2%), and

avascular necrosis (22.2%)was reported among these patients. History

of asthmawas reported in 44.4%. Table 2.

Laboratory data showed anemia (100%) with mean hemoglobin

(post) of 7.8 g/dL (SD 1.1), elevated bilirubin (88.9%), elevated fer-

ritin (77.8%), and leukocytosis (55.6%). Laboratory values at baseline
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TABLE 2 Clinical characteristics, comorbidities, and complications in COVID-19 SCD patients

Case Age Gender

Sickle cell

Type Symptoms at presentation Comorbidities

Duration of

Symptoms

Previous SCD

complications

Past 1 year

admission

#1 27 M HBSS Cough, fever, nausea, fatigue,

myalgia, back pain

Asthma 1week Ferritin> 1000, H/o

transfusion

19

#2 28 F HBSS Back pain and headache None 1week Acute chest, pulmonary HT

(TRJV> 2.5), H/o

transfusion

11

#3 21 M HBSS Cough, fever, sore throat,

nausea, fatigue, myalgia

Schizophrenia 1 week Priapism, H/o transfusion 1

#4 21 M HBSS Fever, myalgia, back pain None 5 days Acute chest, ferritin> 1000,

avascular necrosis, H/o

transfusion

NA

#5 31 F hbsc Cough, fever, myalgia,

dysgeusia, Rt hip pain,

chest pain, loss

of appetite

Asthma 2 days Pulmonary embolism 2

#6 37 M HBSS Fever, fatigue, myalgia,

generalizedweakness

None 2weeks Microalbuminuria,

vaso-occlusive episodes

2

#7 40 M HBSS Fever CVA, seizure,

DVT

1 day Acute chest, CVA, pulmonary

HT (TRJV> 2.5),

ferritin> 1000, H/o

transfusion (chronic)

2

#8 19 F HBSS Fever, LOWBACKPAIN,

AND LEG pain

Asthma 2weeks H/o transfusion 16

#9 27 F HBSS Myalgia Chronic

Ulcers,

Asthma

1week Ferritin> 1000, avascular

necrosis H/o transfusion

3

Abbreviations: CVA, cerebrovascular accident; DVT, deep vein thrombosis; HT, hypertension; NA, not available; TRJV, tricuspid regurgitant jet velocity.

and during hospitalization are summarized in Table 3. Home medica-

tions included folic acid (88.9%), opiate analgesics (88.9%), and hydrox-

yurea (66.7%). None of the patients were on L-glutamine, voxeletor, or

crizanlizumab. All HBSS patients had HBS ranging from 49.1% - 92.5%

and Fetal Hemoglobin (HBF) ranging from 1.5% to 30.4%. Around 50%

of patients were treated with hydroxychloroquine and azithromycin.

None of the patients received antiviral therapy or IL-6 inhibitor. About

66% of the patients needed simple blood transfusion support during

their hospital admission as summarized in Table 4. Vital signs, radi-

ological features, management, and outcomes are noted in Table 4.

The duration of symptoms before presentation ranged between 1 and

2 weeks. All patients except one showed respiratory parenchymal

changes that ranged from subtle hazy appearance to frank infiltrates

(Figure 1). All of them had sickle cell crisis and received hydration and

analgesics.

Age matched controls were compared with SCD for clinical out-

comes. Fifty-three out of 725 were among those aged 18–40 years. Of

these, 19 patients needed ICU admissionwith four needing intubation.

Four died with mortality of 5.6%. Among the nine SCD patients, only

one needed ICU admission without the need for intubation. No deaths

were observed, and all were discharged. The average length of hospital

stay was slightly longer in SCD (7.1 days) than the agematched control

(6.8 days) as summarized in Table 5.

4 DISCUSSION

Patients with SCD are a unique subset of hematological disease pop-

ulation who are postulated to be at higher risk of developing multiple

and severe complications with COVID-19 due to multiple organ

derangement due to SCD complications. Data on clinical manifesta-

tions of SARS-CoV-2 in SCD is scarce. SCD patients at baseline have

anemia, increased risk of infections, and vaso-occlusive crisis (VOC).

Acute respiratory illnesses, in general, are a major cause of mortality

and morbidity in SCD due to increased risk of developing pneumonia,

pulmonary VOC disease, and acute chest syndrome [6]. Infections

are major causes of morbidity and mortality in SCD individuals due

to tissue hypoperfusion, functional hyposplenism, disproportionately

high inflammatory overload, or hypoventilation [7,8]. Furthermore,

viral infections such as H1N1, seasonal influenza, Zika can present

with increased virulence in these individuals [9-11]. If SARS-CoV-2

viral infection produces such hyperinflammatory response in SCD

individuals is yet to be reported. The interplay between symptoms

or complications of SARS-CoV-2 in patients with SCD who has ane-

mia at baseline, varying levels of hemoglobin variants such as Hb

S, Hb F, iron overload, current or recent exposure to hydroxyurea,

other prescription drugs, and underlying lung pathology remains

unknown.
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5 PRESENTING SYMPTOMS AND
COMPLICATIONS

Reported ARDS incidence with COVID-19 is around 15-33%, but

the data on the severity of lung involvement, acute chest syndrome

(ACS), ARDS, and other presenting symptoms with COVID-19 in indi-

viduals with SCD is limited [12]. Nur et al. reported two patients

who presented with ACS, severe back pain, and extremity pain. One

patient recovered completely; however, the clinical course for the sec-

ond individual is not known [13]. In a case series, McCloskey et al.

reported 10 SCD patients from the United Kingdom with favorable

outcomes except for one patient for whom morbidity and mortality

were attributed to multiple underlying comorbidities [14]. Similarly,

Hussain et al. reported four patients with SCD who had favorable out-

comes. VOC, musculoskeletal symptoms dominated in these patients

with one patient showed predominant gastrointestinal symptoms of

nausea, vomiting, and diarrhea [15]. Gastrointestinal (GI) symptoms

could be a dominant presenting symptom in 10–15% of COVID-19

cases, rarely patients present with GI only symptoms, without respira-

tory or hematological manifestations [3,4].

6 OVERLAP IN PATHOPHYSIOLOGY
AND COMPLICATIONS

Presenting features of COVID-19 and SCD complications without

SARS-CoV-2 infection can overlap significantly and a high level of vig-

ilance is needed while providing care to patients with SCD especially

during the pandemic period [13]. SARS-CoV-2 binds to angiotensin-

converting enzyme-2 (ACE-2) expressed on multiple tissues predomi-

nantly in the oral cavity (tongue), lung, heart, kidney, and ileal entero-

cytes, making them vulnerable to viral injury [16]. ACE-2 activity is also

noted in the lymphocytes in the lungs and digestive tract; however, its

clinical importance is unclear [16]. COVID-19 patients develop hyper-

inflammatory response (cytokine storm), which can lead to higher vas-

cular permeability, extensive microthrombi formation leading to mul-

tiorgan failure, and death [9]. Similarly, SCD patients can develop mul-

tiple pathophysiological changes due to vaso-occlusion, which include

inflammation (with increased sickling), hemolysis (with increasedadhe-

sion to endothelium), hypoxia, and ischemic reperfusion injury (by reac-

tive oxygen species) [17,18]. Due to the history of multiple transfu-

sions, SCDpatients havehigh ferritin levels, a finding common in severe

COVID-19 patients where it serves as amarker of inflammation [19]. It

is conceivable that if both pathologies coexist in a patient, an enhanced

inflammatory cascade is expected. However, such changes have not

been reported and have not resulted in less favorable outcomes among

SCD patients with COVID-19.

7 WHAT AND HOW

It remains to be studied how some of these pathophysiological path-

ways potentially interact to mitigate adverse effects of COVID-19.
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F IGURE 1 Chest radiograph of COVID-19 patients with SCD

TABLE 5 Comparison of SCD and age-matched patients onO2

saturation, intubation, length of stay, andmortality

Sickle cell

disease

Agematched

(18-40 years)

No of patients 9 of 725 53 of 725

ICU admission 1 19

meanO2 saturation 92.9% 97.3%

Intubation 0 4

Length of stay 0-16 days (mn 7.1) 0-28 days (mn 6.8)

Mortality 0 (0%) 3 (5.6%)

SCDmostly affects the African American race [20]. The same ethnicity

showed a strong association with severe COVID-19 disease symptoms

[21]. It is unclear if severe COVID-19 presentation highlights the social

disparities at play or the high underlying comorbidity burden which

is present in this population. However, this case series and recently

published literature review suggest that outcomes are not necessar-

ily worse for SCD patients. All reported cases had anemia, and around

80% of our patients had predominantly HBS hemoglobin (range: 49.1-

92.5) with higher HBF (range: 1.5-30.4), use of opiates, folic acid, and

hydroxyurea was documented in 60–80% of these cases. It is unclear

whether hemoglobin S orHemoglobin F or prescriptionmedication use

in these patients provided any protective effect from severe complica-

tions of COVID-19 in this hospitalized population.

8 LIMITATIONS

Limitations of our data include the retrospective nature of our data

captured in this case series. An alternative explanation of the low risk

of complications includes the younger age of patients with SCD, low

incidence ofHTN, and their low comorbidity disease burden. To further

explore this issue of complications with COVID-19, preclinical models

and larger clinical studies with more data or registry studies need to

be conducted and updated frequently [22]. Such studies can provide

knowledge about preventative strategies and risk mitigation for

COVID-19 patients. Targeted screening of SCDpatients for COVID-19

symptoms is needed to identify the disease at the early stages for

promptmonitoring and intervention.
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