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As the pandemic continues to evolve, more cases of COVID-19 in pediatric patients are being detected. A 12-year-old boy with
HbSC disease alpha-thalassemia trait presented to a pediatric emergency room with fever and weakness. His vital signs were
notable for fever, tachypnea, and tachycardia. His physical exam was concerning for increased work of breathing. He tested
positive for severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) by PCR although his hemoglobin level remained
near his baseline. His chest radiograph showed a retrocardiac opacity concerning for evolving acute chest syndrome. He
decompensated quickly requiring invasive mechanical ventilation and exchange transfusion. He received hydroxychloroquine,
broad-spectrum antibiotics, and enoxaparin for DVT prophylaxis. Despite showing clinical signs of improvement, he became
acutely hypoxemic and suffered a cardiac arrest. We believe this to be an unusual case of a pediatric patient with HbSC disease
and COVID-19. We outline clearly the course of illness and treatments trialed, which can prove beneficial to providers facing
similar challenges as this virus continues to strike areas around the world. Although children have significantly better outcomes
than adults, providers must remain vigilant while treating any patient with a hemoglobinopathy in the setting of severe COVID-19.

1. Introduction

Children infected with the novel severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) generally fare better
than adults but may suffer critical illness [1, 2]. Of those
requiring admission to the pediatric intensive care unit
(PICU), more than 80% carry a comorbidity including hema-
tologic comorbidities although hematologic conditions may
not be an independent risk factor of severe COVID-19 [1,
2]. Among pediatric patients, respiratory failure requiring
invasive mechanical ventilation secondary to COVID-19 is
rare, and a large study found a case fatality rate of 0.2% [1].
Here, we present the case of a pediatric patient with hemo-
globin SC disease and alpha-thalassemia trait who tested pos-
itive for SARS-CoV-2 and died from refractory hypoxemia.
The concurrence of a hemoglobinopathy and severe
COVID-19 may warrant heightened clinical suspicion for

unusual outcomes. We outline the course of illness and treat-
ments trialed with the hope of improving the ability of the
medical community to care for these patients.

2. Case Presentation

A 12-year-old male with HbSC disease alpha-thalassemia
trait, with mild sickle-related complications including no his-
tory of splenectomy, presented to a tertiary hospital in the
spring of 2020 with acute respiratory failure in the setting
of a positive PCR for severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2). The patient was evaluated in the
emergency department (ED) one day prior to hospital admis-
sion for nausea, subjective fever, and left lower quadrant ten-
derness. However, he was afebrile, well appearing, and had a
hemoglobin level near his baseline (10.6 g/dL). Based on this,
he did not meet hospital testing criteria for SARS-CoV-2 at
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FIGURE 1: Chest radiograph one day prior (a) and at day of arrest (b).

that time so he was discharged home. The following day, he
developed fever, weakness, and pallor at which time he was
referred back to the ED. He was noted to be febrile
(39.2°C), tachycardic (116 beats/minute), and tachypneic
(36 breaths/minute) with an oxygen saturation of 97%. His
physical exam was notable for labored breathing. The patient
tested positive for SARS-CoV-2 by nasopharyngeal PCR test-
ing. The initial chest radiograph was notable for a retrocar-
diac opacity, and he received ceftriaxone and doxycycline
(azithromycin was on shortage) for empiric management of
acute chest syndrome (ACS). The patient required rapid
escalation of respiratory support with noninvasive bilevel
positive airway pressure before transfer to the PICU.

On arrival to the PICU, the patient was in respiratory
extremis and emergently intubated by anesthesia using
COVID-19 airway precautions: rapid sequence intubation,
negative pressure room, N-95 mask, gown, gloves, eye pro-
tection, bouffant, and video laryngoscopy. Despite lack of
data, hydroxychloroquine was initiated (600 mg enteral every
12 hours) following confirmation of a normal QTc, and he
was started on deep vein thrombosis prophylaxis with enox-
aparin (30 mg subcutaneous every 12 hours).

The patient met criteria for severe acute chest syndrome
[3, 4] with a new pulmonary infiltrate on chest radiograph,
fever, and respiratory failure. Given severity of illness and
baseline Hb (10.7 g/dL), exchange transfusion was indicated
in order to rapidly reduce the HbS% [3] so an internal jugular
vascath central line was placed. On hospital day 2, the patient
was exchanged with ten units of sickle-negative, C, E, and K
antigen crossmatched compatible packed red blood. The pre-
transfusion HbS and HbC percentages were 45% and 48%,
and posttransfusion percentages were both 7%. Immediately
following the exchange transfusion, he became hypotensive
with warm extremities requiring fluid resuscitation, epineph-
rine (max of 0.1 ug/kg/min) and norepinephrine (max of
0.03 pg/kg/min). An acute transfusion reaction was ruled
out by the blood bank team. Antibiotics were subsequently
broadened to vancomycin and piperacillin-tazobactam (in
addition to the doxycycline) until blood cultures were nega-
tive at 48 hours. Both vasoactive medications subsequently
were weaned off the following day. Following the exchange
transfusion, there was an acute increase in the patient’s creat-
inine from 0.87 mg/dL to 1.60 mg/dL meeting criteria for

acute renal failure in a patient with sickle cell disease [3].
Renal function was monitored daily, nephrotoxic medica-
tions were avoided (including remdesivir), and nephrology
was consulted [3].

The patient met criteria for mild pediatric acute respira-
tory distress syndrome (pARDS) with a positive SARS-
CoV-2 test, bilateral infiltrates consistent with acute pulmo-
nary disease, and a PaO, to FiO, (P/F) ratio of 287 [5, 6].
Open lung (high peak end expiratory pressure) and lung pro-
tective ventilatory strategies (small tidal volumes with peak
pressures under 30 cm of water) were utilized per PICU stan-
dards [5]. On the morning of his arrest (PICU day 4), the
patient’s secretions were noted to be thick and copious with
a chest radiograph showing worsening bilateral infiltrates
(Figure 1) despite a stable P/F ratio of 253.

Routine labs obtained the morning of the arrest are
shown in Table 1. The patient’s hemoglobin had dropped
to 8.0 g/dL from 9.3 g/dL the day prior, and his white blood cell
count was stable at 23.5x 10°/uL without bandemia. His
platelet count was 126 x 10%/uL. which was improved from
the day prior. His D-dimer was 18.2 ug/mlL, consistent with
the coagulopathy of COVID-19 but was downtrending [7].
His fibrinogen was steadily increasing from admission and
was 458 mg/dL, which may have indicated worsening inflam-
mation. Liver function tests were notable only for a low albu-
min (2.9 g/dL) and mildly elevated aspartate aminotransferase
(93 U/L). Basic metabolic panel showed a lower creatinine of
1.33 mg/dL suggesting improving acute kidney injury.

In the early afternoon he became hypoxemic in the set-
ting of an acute drop in tidal volumes delivered by the venti-
lator. Despite manual ventilation with evidence of good chest
rise and 100% oxygen administration, the patient’s oxygen
saturations remained in the 70% range. Repeated inline suc-
tioning and increased ventilator settings did not resolve the
hypoxemia, and the patient became increasingly bradycardic;
chest compressions were initiated once less than 60 beats per
minute. Per local CPR protocol for COVID-19 patients, the
patient remained on the ventilator while receiving compres-
sions to avoid aerosolization of respiratory secretions.
Despite chest compressions, bilateral needle thoracostomy
(no rush of air noted), and multiple doses of epinephrine
administration, the patient did not regain pulses. The family
requested no autopsy. During the early stages of the
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TaBLE 1: Notable lab values. Peak (or nadir) noted as clinically relevant and values on day of arrest.
Lab Peak (nadir) Day of arrest Reference (units)
Procalcitonin (on presentation, not repeated) 0.31 — <0.08 (ng/mL)
C-reactive protein 127 — 0.00-10.00 (mg/L)
Ferritin (on presentation, not repeated) 250 — 30.0-400.0 (ng/mL)
D-dimer >20.00 18.21 <0.80 (ug/mL FEU)
Fibrinogen 458 458 191-430 (mg/dL)
International normalization ratio 1.7 1.3 0.9-1.1
Partial thromboplastin time 52.8 44.8 23.9-34.7 (seconds)
White blood cell count 26.9 23.54 3.84-9.84 (><10'3/yL)
Band 24% 0% 0-0 (%)
Lymphocytes 6% (nadir) 11.1% 16.4-52.7 (%)
Neutrophils 77% 76.4% 32.5-74.5 (%)
Monocytes 3% (nadir) 11.1% 4.4-12.3 (%)
Eosinophils 0.1% 0% 0.0-4.0 (%)
Basophils 1% 0.1 0.0-0.7 (%)
Hemoglobin 8 (nadir) 8 (g/dL)
Platelets 36 (nadir) 126 175-332 (><103/ML)
Partial thromboplastin time 52.8 44.8 23.9-34.7 seconds
Creatinine (baseline 0.66) 1.6 1.33 0.60-1.00 mg/dL
Interleukin-18 757 — 89-540 pg/mL
CXCL9 136 — <121 pg/mL
Interleukin-6 78.7 — <5pg/mL
Interleukin-10 59 — <18 pg/mL
Creatine kinase 950 — 64.0-499.0 U/L
Troponin-T 6 — <22ng/L

pandemic, limited invasive postmortem investigations were
done. No postmortem imaging was performed.

3. Discussion

Early case series of adult patients with sickle cell disease and
COVID-19 report mild disease, and centers with significant
sickle cell populations report minimal severe pediatric pre-
sentations supporting the hypothesis that sickle cell disease
is not generally considered a risk factor for severe COVID-
19 [8-11]. Supporting these case reports, a larger French
study found a lower rate of intensive care unit admission
for teenagers and young adults with sickle cell and COVID-
19 [12]. ACS in a pediatric patient does not necessarily por-
tend a poor outcome [13, 14]. Subsequent data have chal-
lenged the notion that sickle cell disease is protective [15,
16]. Genetic data suggests that sickle cell disease may be a risk
factor for COVID-19 pneumonia [17]. Exchange transfusion
has been reported in these patients with good clinical out-
comes, although the numbers are limited [10, 18]. Good out-
comes have also been reported in case reports of both adult
and pediatric patients with severe ACS in the setting of
COVID-19 receiving tocilizumab, an IL-6 inhibitor [19,
20]. These data were not available at the time of treatment
for our patient nor was the clinical entity of Multisystem
Inflammatory Syndrome in Children (MIS-C) known [21].

Bilateral pulmonary emboli have been reported in pediatric
COVID-19 patients with sickle cell but none associated with
death [20].

Alpha-thalassemia trait appears to have a protective
effect in the setting of HbSS disease with regard to red blood
cell metrics [22]. Despite this, the clinical effects of sickle cell
disease and alpha-thalassemia trait (or alpha-thalassemia
disease) are not clear [22]. The effects of alpha-thalassemia
on susceptibility to severe COVID-19 infection are unknown
[23]. In addition, HbSC disease is milder than HbSS disease
including lower rates of ACS [24, 25] although HbSC patients
may be at particular risk for fat embolism syndrome [26].

This patient died of acute hypoxemic respiratory failure,
but without an autopsy, it is difficult to determine the exact
mechanism. Let us hypothesize that our patient died from
refractory hypoxemia secondary to severe V/Q mismatch in
the setting of severe COVID-19 inflammatory response lead-
ing to purulent, thick secretions of the alveoli and airway.
Copious secretions may have occluded the endotracheal tube
or prevented adequate gas exchange at the alveolar level
despite increased ventilator settings. Pulmonary emboli are
less likely given the patient was receiving prophylactic antic-
oagulation. Fat emboli are a possible source given his under-
ling hematological diagnosis but would require autopsy for
confirmation. Tension pneumothorax is unlikely given the
lack of tachycardia, hypotension, or evacuation of air with



needle chest decompression. Early in the pandemic, our insti-
tution was not offering high-frequency oscillatory ventilation
or extracorporeal membrane oxygenation in SARS-CoV-2-
positive pediatric patients although it is unclear if either pro-
cedure would have altered the course for this child.

A dedicated approach to the management of children at
risk for severe ACSin the setting of COVID-19 is necessary.
Guideline-based care includes remdesivir for patients not
mechanically ventilated and a short course of steroids for
severe or critical COVID-19 [27]. We would maximize air-
way clearance including early noninvasive positive pressure,
incentive spirometry, open suctioning when intubated
(versus only inline suctioning as we did), early mobilization
(physical and occupational therapy), and chest percussion
therapy. Patients requiring noninvasive positive pressure
should receive remdesivir while mechanically ventilated
patients should follow a high PEEP strategy [27]. Special
attention in sickle cell disease patients with COVID-19
should include venous thromboembolism prophylaxis, con-
servative fluid management, and avoidance of hypoxemia
to decrease the chances of worsening ACS [27]. Notably, this
child was discharged from the ED after his initial presenta-
tion. The patient and his family remained in close contact
with the hematology team given his elevated risk for ACS
and rapid decompensation. This allowed a rapid referral back
to the ED in the setting of worsening symptoms which is con-
sistent with current recommendations [28]. Dedicated
patient pathways and clinical protocols are vital for children
with hemoglobinopathies [23].

Although children have significantly better outcomes
than adults with COVID-19, pediatric intensivists must
remain vigilant. This report of a pediatric death in a patient
with HbSC and alpha-thalassemia trait with severe COVID-
19 following an exchange transfusion underscores the risk
of pediatric death when treating any patient with a hemoglo-
binopathy during the SARS-CoV-2 pandemic [2, 29, 30].
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