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A child with sickle cell disease admitted with
coronavirus disease 2019 pneumonia and
acute chest syndrome in pediatric intensive
care unit: A case report
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Abstract

Management of sickle cell disease complications in the setting of the coronavirus disease 2019 (COVID-19) pandemic is
complicated with little published pediatric data. We report the first documented case of a 9-year-old boy with sickle cell disease,
presenting with fever, cough, and shortness of breath, diagnosed to have acute chest syndrome and coronavirus disease 2019
(COVID-19) pneumonia with inflammatory storm requiring ventilation, exchange blood transfusion, immunomodulatory
agents, and prophylactic anticoagulation. The patient responded satisfactorily to the management of the acute illness and was

found to be well at the next visit to the pediatric hematology outpatient department following hospital discharge.
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Introduction

As the coronavirus disease 2019 (COVID-19) pandemic con-
tinues to wax and wane, the impact of patient’s comorbidities
on disease presentation and clinical course has generated con-
siderable interest. Patients with sickle cell disease (SCD) who
are infected with COVID-19 may have a significant risk of
developing acute chest syndrome (ACS), a potentially life-
threatening complication. To date, SARS-CoV-2 infection has
been reported to cause ACS mostly in adult patients with
SCD.! Viral infections are well-established triggers to the
acute manifestations of SCD'? and infection with the new
coronavirus might follow the same course.

Case presentation

A 9-year-old boy, known to have SCD and on maintenance
therapy of folic acid and oral antibiotic prophylaxis (phe-
noxymethylpenicillin), presented to our emergency room
(ER) during the early phase of the pandemic with complaints
of high-grade fever (39°C), cough, shortness of breath, and
chest pain for 2 days. He had visited the ER in the preceding
week for similar complaints and was discharged home on

oral antibiotics. As the visual triage score for acute respira-
tory infection was high, he was admitted to the isolation
ward with a provisional diagnosis of SCD with COVID-19
pneumonia. A nasopharyngeal swab for COVID-19 was per-
formed along with a collection of blood and urine cultures
and an empirical course of azithromycin and Co-Trimoxazole
started (the patient being allergic to ceftriaxone). Chest
X-ray (CXR) showed infiltrates in both lower lung fields
(Figure 1). Twenty-four hours later, his COVID-19 RT-PCR
test result was reported to be positive, and hydroxychloro-
quine was prescribed.

A review of his past medical history showed that he was
diagnosed with SCD at the age of 4 months and had multiple
admissions since then for acute respiratory infections and
splenic sequestration, ultimately requiring splenectomy
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New onset perihilar infiltrates

Figure |. Initial CXR showing infiltrates in both lower lobes.

Large opacity involving left lower and middle zone;
patchy infiltrates in right lung

Figure 2. CXR on day 2 demonstrates a large left lung opacity.

when he was 3 years old. He had been previously admitted to
the pediatric intensive care unit (PICU) once before with
pneumonia but he did not require any assisted respiratory
support.

The patient was conscious upon admission, with a high-
grade fever of 39°C and although tachypneic with a respira-
tory rate (RR) of 35/min, his peripheral oxygen (O,)
saturation was maintained at 96% on 2L/min O, via nasal
cannula. The respiratory examination revealed bilateral
equal air entry with crackles in both lower lung fields.

Hospital course

The patient’s condition deteriorated the next day with increased
work of breathing and progressive hypoxemia on 10 L/min O,,

so he was admitted to the PICU and was intubated due to type
2 respiratory failure. Chest X-ray was repeated (Figure 2)
which showed an ill-defined large left lung opacity. Antibiotic
therapy was switched to levofloxacin and vancomycin. The
patient was continued on hydroxychloroquine as per national
COVID-19 guidelines. A simple blood transfusion was initi-
ated for ACS as the patient’s hemoglobin (Hb) was 6.1 g/dL,
which then increased the Hb to 8.4g/dL. Chest computed
tomography scan (CT scan) could not be performed at the time
due to the patient’s unstable condition. Arrangements for
urgent automated exchange transfusion were begun.

His condition worsened the next day, requiring inotropic
support. Intravenous immunoglobulin (IVIG) and methyl-
prednisolone were started to control the inflammatory pro-
cess. Meanwhile, the patient developed mild renal impairment
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Better aeration seen bilaterally, left lung
opacity improving

Nearly resolved left lung opacity with a small
remnant pneumonic patch

Figure 4. CXR on day 4: nearly normalized with a small remnant opacity in the left middle lung field.

as S. Creatinine rose to 78 umol/L, but his urine output was
still adequate (>1ml/kg/h). An automated exchange transfu-
sion was initiated. HbS testing was not immediately available
prior to the exchange transfusion, but the HbS during his pre-
vious admission was 55%. Inflammatory markers were found
to be elevated (D-Dimer: 4.4 mg/l, CRP: 178 mg/dl, S. Ferritin:
367.8 mg/ml) and the patient was started on prophylactic anti-
coagulation due to the prothrombotic nature of both SCD and
COVID-19. Post-blood exchange transfusion Hb electropho-
resis revealed HbS of 16.5%.

The patient’s condition started improving gradually on
day 4 of the PICU stay and inotropes could be tapered off.
Improvement was evident in serial CXR (Figure 3). Blood
gases had begun to stabilize.

By day 4 of PICU admission, the child was in stable condi-
tion; CXR had further improved with only a small irregular
opacity in the left middle lung field (Figure 4). The patient was
gradually weaned off ventilation and extubated successfully
the next day. Blood, urine, and tracheal aspirate cultures were

negative. The patient was continued on levofloxacin and van-
comycin for 7days as advised by the Infectious diseases team
due to the critical condition of the patient. The total length of
hospital stay was 11days, whereas the length of PICU stay
was 7days, of which the patient spent 4days on ventilatory
support. A summary of the patient’s PICU course including
the relevant investigations is provided in Table 1.

Discussion

The etiology of ACS in children with SCD is often multifac-
torial, combining increased adhesion of sickle red cells to
pulmonary microvasculature, pulmonary fat embolism,
infarction, and infection, with an excessive inflammatory
lung injury response in the presence of a damaged lung
microvasculature.’> The recurrent sickling process in SCD
causes tissue hypoxemia and micro-infarcts, resulting in end
organ damage. Infections are particularly common in chil-
dren and a frequent cause of ACS.*
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The most frequently involved infectious agents are bacteria
such as Streptococcus pneumoniae, Chlamydia pneumoniae,
Mycoplasma pneumoniae, and viruses including respiratory
syncytial virus, influenza virus (notably the HIN1 strain), and
erythrovirus.® Viral pathogens are a common cause of ACS in
pediatric sickle cell patients.' Viral pandemics are of particular
risk to vulnerable SCD patients with an already weakened
immune response. However, data from previous pandemics
are both limited and conflicting. Previous small cohort studies
from the 2009 HINI influenza pandemic within pediatric
SCD populations have suggested that SCD patients may be at
risk for developing more complications.®®

Besides, monocyte activation has been reported in SCD
and is responsible for enhanced production of pro-inflamma-
tory cytokines such as IL-6, IL-1f3, and TNF-a, which con-
tributes to vaso-occlusion by promoting endothelial
activation. Many cytokines are elevated during steady-state
in SCD, and some of them, especially IL-6, are further
increased during vaso-occlusive crises.

Data are still emerging on how the pandemic may compli-
cate SCD in children. Pediatric studies have not demon-
strated clear correlations between SCD and COVID-19. A
prospective multicentric registry in Brazil studied 25 chil-
dren known to have SCD, who concurrently developed
COVID-19, and found that three of them required ICU care
of whom only one patient developed ACS (managed con-
servatively); but all three were noted to be obese.’

Martin et al report the result of a 1-year review of 55 pedi-
atric SCD patients with COVID-19 and found that among
the 47% (N=26) who were hospitalized, only 5% (N=3) of
all patients required intensive care unit admission; and
although ACS was observed in 35% (N=14), there was no
mortality despite variable morbidity.'® A retrospective multi-
center chart review conducted in Saudi Arabia on patients
with SCD to determine how COVID-19 affects these patients
found that among the 22 patients who were admitted, 5
(22.7%) had ACS; only 1 required intensive care and ventila-
tion and subsequently died'! but this was not an exclusive
study on pediatric age group.

Both ACS and COVID-19 pneumonia may present with
similar features. The pro-inflammatory state of SCD may be
augmented further by the hyper-inflammatory state caused
by the COVID-19 infection. In such patients, we recommend
prompt admission to the intensive care unit with initiation of
blood exchange transfusion, along with invasive or noninva-
sive ventilatory support as needed, in addition to treatment
of the COVID-19 pneumonia and the impending cytokine
storm to prevent life-threatening complications like ACS.
Although hydroxychloroquine was administered to our
patient based on evidence available in the early phase of the
pandemic showing in vitro antiviral effects hypothesized to
decrease the SARS-Co-V2 viral load,'? subsequent system-
atic reviews and meta-analyses have failed to demonstrate a
clear benefit.'* We have not discussed in detail regarding
cytokine storm/multisystem inflammatory syndrome in

children (MIS-C) as our patient did not manifest the typical
features of the condition, but administration of IVIG, high
dose of IV mehylprednisolone pulse therapy, and use of bio-
logic agents such as anakinra in severe cases are imple-
mented as standard regimens for its management.'* MIS-C
has been reported to occur in a few pediatric SCD patients,>
including a fully vaccinated child,'® but they were all suc-
cessfully managed with the aforementioned therapy.
Prophylactic anticoagulation with low molecular weight
heparin and/or aspirin'” may be required as SCD and
COVID-19 are both thrombogenic states.

Although the child was found to be well at the next visit
to the pediatric hematology outpatient department (OPD)
following discharge, unfortunately, our patient was lost to
follow up subsequently, so we were unable to trace his long-
term progress making it a limitation to our report. Since data
on patients with SCD infected with the new coronavirus are
scarce, especially in the pediatric group, it is necessary to
obtain more information to reduce the uncertainties still pre-
sent in medical practice.'®

Conclusion

As patients with SCD generally have a higher tendency to
develop ACS and respiratory complications when triggered by
viral infections, it is possible that they are also at higher risk of
such complications from COVID-19. This is the first reported
case of ACS in a pediatric patient with SCD infected with
SARS-CoV-2 virus which required exchange transfusion and
mechanical ventilation. Hence, our case report gives some
insight as to how the SARS-CoV-2 pandemic may lead to
increased rates of ACS in sickle cell patients. This case report
highlights that all hospitalized sickle cell patients should be
monitored closely for the development of ACS and that if this
occurs, exchange transfusion and other supportive treatment
should be promptly initiated to achieve favorable outcomes.
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