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1 | INTRODUCTION

We present the first documented case of a 69-year-old fe-
male with a history of sickle cell disease with hereditary
persistence of fetal hemoglobin that presented in sickle cell
crisis and COVID-19 infection. The red blood cell exchange
transfusion may play a role in preventing intubations and lon-
ger hospital courses.

Sickle cell disease (SCD) is one of the most common he-
moglobinopathies in the world, with important complications
such as vaso-occlusive crisis (VOC) and acute chest syn-
drome (ACS). With the worldwide pandemic of COVID-19,
the overlap between clinical presentations of life-threatening
pneumonia versus ACS has blurred the lines for treatment.
Early treatment with red blood cell exchange transfusion in
patients with SCD, as well as others hemoglobinopathies,
may be a key factor in improving outcomes, including the
prevention of respiratory failure requiring mechanical venti-
lation, in those with COVID-19 infection.

2 | CASE REPORT

A 69-year-old African American female with a past medi-
cal history of sickle cell disease with mild phenotype from
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Red blood cell exchange transfusion may be beneficial and should be considered in
the early management of patients with sickle cell disease and COVID-19 to prevent

the need for intubation and intensive care unit admission due to respiratory distress.

acute chest syndrome, COVID-19, hereditary persistence of fetal hemoglobin, red blood cell
exchange transfusion, sickle cell disease

hereditary persistence of fetal hemoglobin (HPFH) with
baseline hemoglobin S fraction of 75% on folic acid pre-
sented to the emergency department (ED) due to joint pain
and fevers of 2-day duration. On admission, she denied any
chest pain, shortness of breath, cough, nausea, vomiting,
and diarrhea. The patient reported that she tested positive
for COVID-19 at an outpatient facility a day prior to admis-
sion with no known prior exposure. She was hemodynami-
cally stable, afebrile with oxygen saturation of 95% on room
air. Physical examination was notable for bilateral crackles.
Laboratory studies demonstrated a positive COVID-19 infec-
tion via a rapid polymerase chain reaction with elevated in-
flammatory markers of D-dimer >5250 ng/mIDDU (normal
0-316 ng/mIDDU), lactate dehydrogenase 324 units/L (nor-
mal 84-246 units/L), C-reactive protein 1.3 mg/dl (normal
0-1.0 mg/dl), and a hemoglobin of 6.4 g/dl (normal 11.2—
15.7 g/dl). Chest X-ray (CXR) upon admission demonstrated
mild perihilar interstitial infiltrates with mild peripheral
right ground-glass infiltrates. Computed tomography (CT)
angiogram of the chest was performed revealing extensive
bilateral ground-glass subpleural opacity with no evidence
of pulmonary emboli (Figure 1). A unit of packed red blood
cells (pRBCS) was ordered and transfused in the ED. The pa-
tient was admitted for sickle cell crisis, symptomatic anemia,
and COVID-19 pneumonia. She was immediately started on
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ceftriaxone, azithromycin, convalescent plasma, remdesivir,
dexamethasone, zinc, vitamin C, and vitamin D with infec-
tious disease consulted.

Two days after admission, the rapid response team was
called due to acute shortness of breath. Upon initial evalua-
tion, the patient was in respiratory distress with use of acces-
sory muscles. Pulse oximeter revealed an oxygen saturation of
87% on nonrebreather (NRB). At that time, the decision was
made to transfer the patient to the intensive care unit (ICU) for
planned red blood cell exchange transfusion (RBCX) to pre-
vent further respiratory failure. Upon arrival to the ICU, the
patient's respiratory status continued to decline. Heart rate was
160-170 beats per minute and oxygen saturation was 65%—
70% on NRB; the patient was tachypneic and severely agitated.
As a result, the patient was sedated, intubated, and placed in
prone position for 16 h. The patient's arterial blood gas (ABG)
following intubation showed pH 7.287, PCO, 30.0 mmHg,
PO, 318.4 mmHg, and HCO; 14.2 mM/L with P/F ratio of
318.40 on FiO, of 100%. Ten units of hemoglobin S nega-
tive, leukocyte reduced RBCs were ordered and transfused
throughout the night. Hemoglobin electrophoresis following
the RBCX demonstrated: hemoglobin A 92.1%, hemoglobin
A2 2.5%, hemoglobin C 0.0%, hemoglobin F 0.0%, and hemo-
globin S 5.4%. As a result of the RBC transfusion exchange,
another unit of convalescent plasma was transfused the fol-
lowing day. The ABG on the following day revealed pH 7.487,
PCO, 28.3 mmHg, PO, 144.8 mmHg, and HCO; 21.0 mM/L
with P/F ratio of 289.60 on FiO2 of 50%. Ultimately, the pa-
tient was extubated 2 days after intubation and transferred out
of the ICU the following day after extubation.

3 | DISCUSSION

The patients with SCD often present to the hospital because of
acute pain or symptomatic anemia. Hemoglobin is normally
soluble in erythrocytes and does not polymerize; hemoglobin
S (HbS), resulting from a point mutation in the beta globu-
lin gene, becomes poorly soluble when deoxygenated.l This

pathological polymerization of HbS, which forms the classic
crescent or sickle shape of erythrocytes, is one of the main
causes of VOC.! The degree of polymerization is a determi-
nant of the severity of SCD, which is affected by other hemo-
globin mutations co-occurring with HbS and concentration
of fetal hemoglobin.

An important factor in the clinical manifestation and
prognosis of our 69-year-old patient is the presence of hered-
itary persistence of fetal hemoglobin (HPFH). Uniquely, our
patient was homozygous for HPFH, which likely contributed
to the longevity of her lifespan. The patients with SCD are
immunocompromised, thus avoiding COVID-19 is crucial.

Like any other respiratory viruses, COVID-19 may cause
pneumonia, leading to potential ACS or respiratory failure
in those with SCD.> Because symptoms overlap between
COVID-19 pneumonia and ACS, any potential deterioration in
respiratory status needs prompt intervention. There have been
cases reported of COVID-19 causing ACS.? It is hypothesized
that a possible mechanism of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) is that the virus affects the nor-
mal, functioning structure of hemoglobin, causing the hypox-
emia.* Thus, by directly addressing the abnormal hemoglobin
with RBCX, we may prevent rapid declines in oxygenation.

In our patient's situation, her respiratory status deterio-
rated rapidly to a point where intubation was deemed nec-
essary due to refractory hypoxemia and to allow her body to
rest while receiving the RBCX. Studies have suggested that
exchange transfusion is superior to simple blood transfusion
in respiratory failure and multi-organ failure.” The goal of an
exchange transfusion is to significantly lower HbS levels to
30 percent or less and correct any potential anemia, which
was demonstrated by the patient's hemoglobin electrophore-
sis following the exchange. By lowering the HbS level, in
particular, those with acute organ deterioration, we limit the
likelihood of sickling, as well as its complications.

For our patient, she got intubated and then received the
RBCX. The patient recovered rather quickly after intuba-
tion, just requiring 48 h on the mechanical ventilator, which
is highly uncommon for those with COVID-19 pneumonia

FIGURE 1
angiogram of the chest: diffuse bilateral

Computed tomography

subpleural ground-glass opacities are seen
consistent with the reported diagnosis of
COVID pneumonia
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and its complications. The RBCX improved her oxygenation
status and ultimately led to a rapid recovery. In other case
reports, there have been suggestions of conducting RBCX in
patients with SCD and COVID-19 after admission and be-
fore rapid respiratory deterioration to prevent intubation and
ICU admission.**® Our patient had to be intubated prior to
undergoing a RBCX. Perhaps if we were able offer the pa-
tient RBCX prior to her acute onset of respiratory distress,
we could have prevented the mechanical ventilation, ICU ad-
mission, and the extra dose of convalescent plasma, which
are certainly costly in the hospital setting.

Limitations for our proposed prophylactic RBCX prior to re-
spiratory deterioration include limited reported cases, in partic-
ular, those patients with SCD and COVID-19. Likewise, blood
bank shortages may prevent the possibility of RBCX at a given
facility. The transfer of potential patients to facilities that could
conduct an RBCX could be timing consuming and costly as well.

4 | CONCLUSION

This case report demonstrates that a well-known procedure
of RBCX should be considered in the early management of
patients with SCD and COVID-19 to prevent the need for
mechanical ventilation and ICU admission due to respira-
tory distress. RBCX appears to be beneficial not only to the
patient's overall health but also to the healthcare system by
reducing cost as well as limiting the use of sparse resources,
such as ICU beds and staffing, during a worldwide pandemic.
Further studies will need to be conducted to validate benefits
of early RBCX in SCD and COVID-19 patients.
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