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Hematology

Rare co-existance of disease or pathology

Certain health conditions have been proven to have an effect on the severity of COVID-19, the disease caused
by SAR-COV-2. The list of identified comorbid conditions includes hematological diseases, with sickle cell dis-
ease (SCD) falling into this category.

This case series examines the history, presentation, and clinical course of 5 patients with SCD who tested pos-
itive for SAR-COV-2 during the spring and summer of 2020. These patients experienced COVID-19 severities
ranging from a mild cough and congestion to 8-day hospitalizations requiring blood transfusions.

While there is still a great amount of research on the interaction between COVID-19 and SCD needed, from
this study we have concluded that patients with SCD do not always present with the classic COVID-19 triad
of cough, shortness of breath, and fever. Often, these patients present with symptoms of vaso-occlusive crisis
(VOCQ), including severe leg, flank, and chest pain, as was seen in 4 of 5 of our patients. We, and several oth-
er researchers, believe that this association between COVID-19 and VOC could be due to COVID-19 triggering
inflammatory cytokines (notably IL-6) leading to system-wide inflammation, which induces sickling of the red
blood cells. Based on this report, we recommend that SCD patients presenting with VOC who have had expo-
sure to SAR-COV-2 be promptly tested for SAR-COV-2 to guide treatment and reduce mortality and morbidity
in this vulnerable population.
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Background

COVID-19 disease, which is caused by SARS-COV-2 infection,
has been shown to cause severe negative health effects in
people with a number of comorbidities, one of which is sick-
le cell disease (SCD), a disease in which red blood cells (RBCs)
convert to a sickle shape when carrying inadequate oxygen.
Patients with SCD are at a higher risk of developing respira-
tory infections and pulmonary complications such as acute
chest syndrome (ACS), pulmonary embolisms, and asthma,
making their risk of respiratory complications from COVID-19
higher [1,2]. Furthermore, other published cases of COVID-19
in patients with SCD have shown that COVID-19 can trigger a
vaso-occlusive crisis (VOC), a common complication of SCD in
which sickled RBCs block vessels, leading to ischemia and se-
vere pain [2]. Here, we present a case series of 5 patients with
SCD who presented with symptoms ranging from the classic
COVID-19 triad of dyspnea, cough, and fever to patients who
required weeklong hospitalizations due to VOC, despite being
clinically asymptomatic for COVID-19.

Case Reports

Case 1: 30-Year-Old Man with HbSS

The first case is that of a 30-year-old man with hemoglobin SS
(HbSS), a past medical history of recurrent sickle cell pain crises
requiring hospitalizations, sepsis with acute hypoxic respira-
tory failure, a cholecystectomy, multiple VOCs, and an 11-year
history of cigarette use. His current medications included cy-
clobenzaprine 10 mg as needed (p.r.n.) daily for muscle spasm,
hydroxyurea 1000 mg daily, oxycodone 30 mg every 4 h p.r.n.
for pain, and oxycodone 80 mg extended-release every 12 h.

The patient presented to the emergency department (ED) with
right lower extremity (LE) pain following a minor motor vehi-
cle collision. In the ED, the patient was noted to have a pulse
oximetry (Sp0O,) of 89% on room air, blood pressure (BP) of
106/61 mmHg, heart rate (HR) of 100 beats per min (bpm),
respiratory rate (RR) of 18 breaths per min, hemoglobin (Hgb)
of 8.9 g/dL, and a reticulocyte count of 9.5%. A chest X-ray
performed in the ED showed no acute cardiopulmonary find-
ings, and the patient was discharged. The next day, the patient
went to a local hospital for assessment of continued right LE
and new onset right groin pain. A urinalysis was performed
and showed no abnormalities, and the patient was discharged
the same day as arrival.

On day 3 of his clinical course, the patient came to our clinic
for continued right LE pain. The patient’s wife expressed con-
cern for possible COVID-19 due to the patient’s ongoing pain
and decreased oxygen saturation. The patient denied fever,
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cough, and upper respiratory symptoms at the time of arriv-
al. In the clinic, the patient had a temperature of 36.7°C, HR
of 77 bpm, RR of 18 breaths per min, BP of 106/55, and SpO,
of 96%. His lungs were clear to auscultation, and his respira-
tions were non-labored. The remainder of the patient’s phys-
ical exam showed no abnormalities.

The significant laboratory findings from the clinic visit included
a total bilirubin of 5.4 mg/dL, hematocrit (Hct) of 24.9%, Hgb of
8.9 g/dL, monocyte count of 1.2 K/CMM, platelet count of 369
K/CMM, lymphocyte count of 10.4 K/CMM, neutrophil count of
3.5 K/CMM, RBC count of 3.05 M/CMM, and a white blood cell
(WBC) count of 12 K/CMM. A chest X-ray was performed and
showed no acute cardiopulmonary findings, a ventilation/per-
fusion scan showed no evidence of pulmonary embolism, and
a computed tomography (CT) scan without contrast showed
basilar atelectasis bilaterally with some plate-like atelectasis
in the bases without consolidation and cardiomegaly, indica-
tive of chronic SCD [3]. An ultrasound of the leg was negative
for deep vein thrombosis (DVT), and it was concluded that the
patient’s pain was likely due to a VOC. The patient was ad-
mitted for observation and pain management. He was start-
ed on prophylactic enoxaparin for DVT prevention. On day 2
of his hospital stay, the patient’s laboratory test results were
significant for a WBC count of 14.1 K/CMM, Hgb of 6.7g/dL,
Hct of 17.6%, monocyte count of 2.1 K/CMM, platelet count
of 309 K/CMM, lymphocyte count of 12.7 K/CMM, and neutro-
phil count of 1.4 K/CMM. The patient received a simple trans-
fusion of 1 unit of packed RBCs for treatment of his hypoxia
and VOC. The patient remained in the hospital for a total of
4 days before his hypoxia and pain improved. On the day of
discharge, the patient received the SARS-COV-2 RT-PCR test,
which was positive, indicating current COVID-19. The patient
was released and asked to self-quarantine and to return if he
had increased work of breathing or dyspnea.

Two weeks following discharge from the hospital, the patient
was seen in the hematology clinic and confirmed improve-
ment of pain. During this visit he denied fever, cough, or oth-
er respiratory symptoms.

Case 2: 30-Year-Old Man with HbSS

Case 2 is that of a 30-year-old man with a medical history sig-
nificant for HbSS, complicated by 3 to 4 pain crises per year,
which had increased over the past year. He denied a history
of ACS or cerebral vascular accident. At the time of presenta-
tion, the patient’s medications included hydroxyurea 1500 mg
daily and folic acid 1 mg daily.

The patient presented to the ED for fever, cough, sinus conges-
tion, and generalized body pain over the previous 2 days. Owing
to his constellation of symptoms and his medical history, he was
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tested for SARS-COV-2 in the ED. The result of the SARS-COV-2
RT-PCR test was positive. Significant findings upon arrival at
the ED were high temperature of 37.5°C, high total bilirubin
of 3.1 mg/dL, low Hct of 28.1%, low Hgb of 9.2 g/dL, high lym-
phocyte count of 10.4 K/CMM, low RBC count of 4.15 M/CMM,
reticulocyte of 4.2%, and high WBC count of 15 K/CMM. The
patient was admitted to the hospital for observation. A chest
X-ray was performed upon admission and showed no signif-
icant clinical findings indicative of COVID-19, pneumonia, or
ACS. The patient remained in the hospital for 2 days. During his
stay, he never experienced acute respiratory distress, dyspnea,
or high-grade fever. Also during his hospitalization, his sickle
cell pain crisis was managed with intravenous (i.v.) morphine,
and a second chest X-ray performed at discharge showed no
infiltrates or consolidation in the lungs concerning for ACS or
COVID-19 pulmonary involvement.

Case 3: 49-Year-Old Woman with HbSC

The third case is that of a 49-year-old woman with hemoglo-
bin SC disease with a past medical history of right avascular
necrosis of the hip, rheumatoid arthritis, daily chronic muscu-
loskeletal pain, and bilateral retinopathy. The patient denied
ACS and stroke and had only 1 lifetime blood transfusion. Her
medications included baclofen 5 mg orally every 8 h p.r.n. for
muscle spasm, ergocalciferol 1.25 mg weekly, folic acid 1 mg
daily, hydrocodone-acetaminophen 10 to 325 mg every 8 h
p.r.n. for pain, promethazine HCl 25 mg twice daily p.r.n. for
nausea or vomiting, and tofacitinib XR 11 mg daily.

The patient was seen via telemedicine for a 2-day history of
cough, fever, pains in the arms and chest wall, consistent with
those felt during a VOG, and a positive SARS-COV-2 RT-PCR test.
No shortness of breath (SOB) was reported by the patient at
the visit, and her temperature was unable to be assessed by
telemedicine. One week prior to her telemedicine visit, the pa-
tient had a fever with a temperature of 38.1°C, diarrhea, and
loss of taste and smell, which progressed to a cough and con-
stant 10/10 severity pain in both arms, both legs, and chest
wall. Her cough progressed from dry to productive, and she
developed SOB at rest.

The patient was advised to go to the ED after her telemedicine
visit for assessment of the SOB and cough. In the ED, the pa-
tient’s pulse oximetry reading was 98%, and she was treated
with albuterol MDI. She continued dextromethorphan 20 mg
every 4 h as needed for cough, was given a lidocaine patch
p.r.n. for pain management, and was discharged. She followed
up 2 days after ED discharge at the outpatient hematology clin-
ic via telemedicine and reported having persistent cough but
denied SOB or development of new symptoms.
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Case 4: 23-Year-Old Man with HbSS

The fourth case is that of a 23-year-old man with HbSS dis-
ease and a past medical history significant for 3 to 4 pain cri-
ses per year requiring hospitalization, multiple episodes of ACS
(most recently 4 months prior, which required a packed RBC
transfusion), priapism, avascular necrosis of the bilateral hu-
meral heads, hypertension, and major depressive disorder. His
medications included hydroxyurea 1500 mg daily, lisinopril 10
mg daily, duloxetine 60 mg daily, naproxen 500 mg every 8 h
p.r.n. for pain, and hydromorphone HCl 4 mg orally (p.o.) ev-
ery 6 h p.r.n. for severe pain.

The patient was seen via telemedicine due to recent exposure
to someone with COVID-19. His chief symptoms were chronic
low back pain and pain in both arms that started 4 to 5 days
prior to his clinic visit. At the time of his visit, he denied cough,
SOB, vomiting, diarrhea, or changes in smell or taste. His only
pertinent physical examination finding was icteric sclera, and
he was instructed to receive a SARS-COV-2 test. The patient
was advised to use hydromorphone HCl 4 mg every 6 h p.r.n.
for severe pain and to go to the ED if his pain did not respond
to the medication.

Fifteen minutes after the telemedicine visit ended, the pa-
tient’s pain escalated to a severity of 9 out of 10, and he de-
veloped SOB and a cough, prompting him to go to the ED. His
vital signs on arrival to the ED were significant for tachycardia
at 124 bpm, 88% 0, saturation on room air, temperature of
39.4°C, RR of 26 breathes per min, chest X-ray that was consis-
tent with ACS and showed multifocal airspace opacities most
consistent with pneumonia, and a positive on-site SARS-COV-2
RT-PCR test. Physical examination findings included dry muco-
sal membranes and rales bilaterally with normal respiratory ef-
fort. The labs drawn in the ED were significant for a total bili-
rubin of 7.3 mg/dL, a D-dimer level of 10.12 pg/mL, C-reactive
protein level of 171 mg/L, Hgb of 7.8 g/dL, platelet count of
237 K/CMM, lymphocyte count of 3.8 K/CMM, and neutrophil
count of 10.4 K/CMM. The patient received 4 L O, via nasal
cannula; azithromycin, ceftriaxone, morphine, and dexameth-
asone to treat and prevent infection; i.v. morphine for pain
management; and enoxaparin 80 mg for 12 h for thrombosis
prophylaxis because of his high D-dimer level. He was admit-
ted to the hospital for continued treatment.

On day 1 of hospitalization, the patient received a transfusion
of 1 unit of packed RBCs, his Hgb level increased to 8.8 g/dL,
his D-dimer levels began down-trending, and he was switched
from i.v. morphine to his home pain medication regimen of oral
morphine immediate-release 15 mg every 4 h and ibuprofen
600 mg every 8 h. His laboratory results and vital signs were
significant for a temperature of 38.8°C, SpO, of 94%, Hct of
25.5%, RBC count of 2.94 M/CMM, WBC count of 14.8 K/CMM,
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Hospitalization, Respiratory
days symptoms

(cough, SOB)
1 4 Y N
2 2 Y Y
3 0 Y Y
4 8 Y Y
5 0 N N

Abnormal ICU Received PRBC CoviD-19
chest imaging  stay transfusion - specific therapy
Y N Y, 1 unit N
””” NN NN
””” NN NN
””” Y N Younts  Dexamethasone
””” NN NN

ICU — Intensive Care Unit; PRBC — packed red blood cells; SOB — shortness of breath.

lymphocyte count of 2.2 K/CMM, monocyte count of 2.2 K/
CMM, platelet count of 267 K/CMM, and neutrophil count of
12 K/CMM. On day 2 of hospitalization, the patient had been
afebrile for 24 h, with a maximum temperature of 37°C; how-
ever, his VOC pain levels increased, and i.v. morphine was ad-
ministered again for pain control. The patient continued to
have a cough and SOB. On day 3 of hospitalization, he contin-
ued to cough without SOB, and was weaned down to 1 L of O,
via nasal cannula. He returned to his home oral pain manage-
ment regimen, and was switched from therapeutic dosing of
enoxaparin to a prophylactic dosage of 40 mg subcutaneous
injection daily, per published COVID-19 anticoagulation precau-
tions [5]. His labs were significant for an increase in Hbg level
to 9.2 g/dL, which later began down-trending over the course
of the day, decrease in D-dimer level to 3 ug/mL, platelet count
of 278 K/CMM, lymphocytes count of 2.4 K/CMM, and neutro-
phil count of 17.5 K/CMM. The patient remained in the hospi-
tal for 5 more days, during which time his pain levels fluctu-
ated, requiring frequent adjustments to his pain management
regimen. However, his breathing status remained normal, his
cough did not change in characteristics, and he remained afe-
brile. On the final day of his hospitalization, he was weaned to
oral pain medications of acetaminophen 325 mg-hydrocodone
10 mg p.o. every 8 h p.r.n. for pain and morphine immediate-re-
lease 15 mg p.o. every 4 h p.r.n. for severe pain, then was dis-
charged on a prophylactic dose of low-molecular-weight hepa-
rin (enoxaparin 40 mg/0.4 mL subcutaneous) with instructions
to return if the dyspnea or chest pain recurred.

Case 5: 25-Year-Old Woman with HbSS

This is the case of a 25-year-old woman with HbSS disease who
was seen via telemedicine by the hematology clinic to estab-
lish care. Her medical history was significant for an appendecto-
my, cholecystectomy in 2009, pain crises (with the most recent
in December 2014), migraine headaches, and a benign cyst in
the left breast. She had no history of stroke or ACS. Her current
medications included hydroxyurea 1000 mg daily. During her
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clinical visit, she reported nasal congestion, loss of taste, inter-
mittent frontal headache that started 3 to 4 days prior, and in-
termittent musculoskeletal pain, which she managed with over-
the-counter analgesic medications. The patient denied having
fever, cough, chills, diarrhea, chest pain, or SOB. A SARS-COV-2
RT-PCR test was ordered owing to symptoms aligning with the
standard presentation of COVID-19, and the result was positive.
No further progression of symptoms or new symptoms were re-
ported at the 1-week or 3-week outpatient clinic follow-up visits.

Discussion

COVID-19 disproportionally causes severe complications in pa-
tients with SCD as well as in patients with diseases affecting
respiratory function. As shown in the 5 cases presented here,
the clinical presentation of COVID-19 in an SCD patient is not
always the typical COVID-19 triad of cough, fever, and SOB
that clinicians have been taught to recognize. The patients
described in this series presented with symptoms ranging
from fever, cough, and/or upper respiratory symptoms, which
were able to be handled in an outpatient setting, to muscu-
loskeletal pain and VOC, which required hospitalization (see
Table 1). Recent case reports on patients with SCD have in-
dicated that COVID-19 can trigger VOCs in patients with SCD
due to COVID-19’s ability to increase inflammatory cytokines
such as interleukin-6 (IL-6), which can induce VOCs in SCD pa-
tients with and without COVID-19 [4]. There have been recent
studies on the use of drugs that target IL-6 receptors, such
as such as tocilizumab, an IL-6 receptor blocker, in COVID-19
treatment [5]. One randomized study performed on patients
with COVID-19 pneumonia not requiring mechanical ventilation
showed that treatment with 8 mg/kg i.v. tocilizumab reduced
the likelihood that these patients progressed to requiring me-
chanical ventilation or death [5]. However, the study did not
show that tocilizumab improved survival in these patients [5].
Based on these findings and our knowledge of the likely in-
volvement of IL-6 in the triggering of VOCs in SCD patients
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with COVID-19, it may be worth considering further research
into the use of IL-6 blockers such as tocilizumab in the treat-
ment of patients with SCD and COVID-19. COVID-19 has also
been shown to induce endothelial and microvascular dysfunc-
tion through complement-mediated processes [6]. Activation
of complement in the body, as is happening in COVID-19, in-
creases the risk for SCD complications such as VOC and hemo-
lysis [7]. For SCD patients and clinicians, this means that pa-
tients with SCD and COVID-19 can present with a VOC rather
than typical COVID-19 symptoms, which was true for 4 out of
5 of the cases presented above.

Furthermore, as seen in this series, the findings on CT scan
and chest X-ray for this subset of patients can also differ from
the typical presentation of the COVID-19 radiologic findings.
On CT scans, COVID-19 pulmonary involvement presents as bi-
lateral and peripheral ground glass and consolidative pulmo-
nary opacities [8]. In one of the present cases, a chest CT scan
showed findings typical of SCD patients, which caused us to
falsely dismiss the possibility of COVID-19 in this case. In an-
other case, the chest X-ray showed both signs of COVID-19
and ACS. Therefore, it must be acknowledged that because
the impact of COVID-19 on patients with SCD can be the in-
duction of a VOC crisis rather than direct respiratory damage
from the virus itself, CT scans and chest X-rays cannot be used
alone to rule out COVID-19 in these patients.

It is also important to note that while our case series had a
60% hospitalization rate, 0% intensive care unit (ICU) admis-
sion rate, and 0% mortality rate, these outcomes are far bet-
ter than those seen in larger SCD COVID-19 studies. A 178-pa-
tient study on COVID-19 in patients with SCD performed by
the Medical College of Wisconsin demonstrated a 69% hos-
pitalization rate, 11% ICU admission rate, and 7% mortality
rate [9]. This mortality rate contrasts with that of the general
United States population as reported by Johns Hopkins, which
indicated a mortality rate of 1.8% [10]. This difference in hos-
pitalization rate, ICU admission rate, and mortality between
our study and the Medical College of Wisconsin study is likely
due to the relative study sizes, and thus the Wisconsin study
should be referred to as a better representation of these rates.
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Based on the present cases, we also recommend that patients
with SCD and COVID-19 who have hypoxia associated with
abnormal radiographic findings on imaging studies should be
treated early and similarly to patients with moderate to severe
ACS, namely with a transfusion of packed RBCs. Moreover, if
the patient develops severe respiratory dysfunction or respira-
tory failure, then an RBC exchange transfusion should be con-
sidered promptly. Packed RBC transfusion was used success-
fully in our case and in the case published by Hussain et al in
the British Journal of Haematology [2].

We acknowledge that this case series was limited by the small
number of patients, limited patient age range (23-49 years
old), lack of chest CT imaging available for most of the pa-
tients, and limited long-term follow-up of the patients stud-
ied. We also did not examine the socioeconomic and social
factors that led to differences in outcomes for these patients
with SCD, a factor which has been seen to impact SCD sever-
ity and number of complications [11].

Conclusions

In conclusion, we recommend that all patients with SCD with
a noted risk of SARS-COV-2 exposure or who present with
worsening musculoskeletal pain or VOC, even in the absence
of the typical clinical picture of COVID-19, be tested for SARS-
COV-2. If this information had been known at the presenta-
tion of our first patient, SARS-COV-2 testing would have oc-
curred on the day of presentation to the health care facility
rather than upon discharge, thus preventing possible trans-
mission of infection to clinical staff and other patients during
the course of the patient’s hospitalization. Recognizing the dif-
ferent clinical scenarios of COVID-19 in patients with SCD is
imperative for therapeutic measures to be initiated promptly.
Individuals with SCD likely have preexisting multiorgan dys-
function and delicate immune systems, which put them at an
increased risk for COVID-19-related morbidity and mortality,
especially when the infection is unrecognized and improperly
treated. SCD impacts millions of people globally and over 100
000 people in the United States [12]. Despite its prevalence,
until very recently, SCD was a vastly understudied disease [12].
Continued research on SCD and on its interaction with ma-
jor infectious diseases and determinants of health is impera-
tive to provide the best care and outcomes to those with SCD.
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