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Abstract

Sickle Cell Disease (SCD) is an inherited hemoglobinopathy, which 
results in production of abnormal hemoglobin S. HbSC disease is a vari-
ant of SCD, which shares a similar clinical complication profile to HbSS 
disease, but often thought to be a milder condition. In patients with 
SCD, Hb S in deoxygenated state undergoes polymerization, leading to 
hemolysis, vaso-occlusive events, and eventually end-organ damage. 
Among other complications in patients with SCD is increased risk of 
complications caused by parvovirus B19. 

We present a case of a 14-year-old female with HbSC disease who 
presented to the emergency room with complaint of abdominal pain 
and found to have splenic sequestration. Splenic sequestration pro-
gressed rapidly, Hemoglobin (hb) dropped to 4.6 g/dl and acute chest 
syndrome (ACS) developed. She was treated following the ACS proto-
col, received 4 units of Packed Red Blood Cells (PRBC) and subsequently 
underwent a single volume PRBC exchange transfusion. Considering 
her unusual presentation, with severe ARDS from alveolar hemorrhage 
requiring mechanical ventilation and multi-organ injury, several auto-
immune and infectious conditions with a cytokine storm component 
including COVID-19 disease, were considered. Results of viral testing 
revealed parvovirus B19 IgM antibodies signifying an acute infection. 
She fully recovered with supportive care and was discharged home.

Multisystem involvement simulating connective tissue disorders or 
malignancies with acute parvovirus B19 infection has been reported 
and is considered extremely rare. To our knowledge, there were no 
reports of pediatric patients with SC disease presenting with splenic 
sequestration and ACS in the setting of parvovirus B19 multisystem dis-
ease.
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Introduction

Sickle Cell Disease (SCD) is an autosomal recessive genetic 
disorder characterized by a mutation in the beta globin gene 
resulting in the production of sickle hemoglobin (HbS). It is the 
most prevalent disorder identified by neonatal blood screening. 
HbSC disease is the second most frequent hemoglobinopathy 
after homozygous SS disease. There are an estimated 54,736 
babies born with HbSC disease each year worldwide [1]. HbSC 
disease is generally considered to be a variant of SCD, and de-
spite sharing similar clinical complications to SS disease, it is 
thought to be a milder disease.

SCD is characterized by hemolytic anemia, vaso-occlusive 
episodes and acute and chronic organ damage leading to short-
ened life span. Acute Chest Syndrome (ACS) is a serious compli-
cation of sickle cell disease and is responsible for a significant 
morbidity and mortality [4]. It can be defined as the presence of 
fever and/or new respiratory symptoms accompanied by a new 
pulmonary infiltrate on chest X-ray. ACS is the most common 
cause of death and the second most common cause of hospital-
ization in patients with SCD [2]. 

Infection with human parvovirus B19 in the pediatric popu-
lation has a wide range of presentations. It classically causes a 
self-limited febrile illness that is characterized by a rash called 
erythema infectiosum or fifth disease. The range of clinical 
manifestations is wide and includes arthritis, arthralgia, mul-
tisystem vasculitic disease, hyperimmune syndrome and tran-
sient aplastic crisis in patients with chronic hemolytic anemia 
like SCD and hydrops fetalis in neonates [3].

Case presentation

A 14-year-old female with sickle cell SC disease presented to 
the emergency room with three days of chest and abdominal 
pain along with multiple episodes of emesis and decreased oral 
intake. In the ED, she had normal vital signs and her exam was 
notable for a reproducible chest pain and generalized abdomi-
nal pain with moderate guarding. Initial laboratory work up re-
vealed mildly decreased Hb of 9.8 g/dl and platelet count of 
141,000 cells/mcL comparing to her baseline and an abdominal 
x-ray showed moderate fecal burden so she was admitted for 
management of vaso-occlusive crisis and constipation. 

Over the course of 8 hours, she reported an increase of her 
abdominal pain with worsening tenderness and guarding which 
prompted evaluation with an abdominal CT scan due to con-
cerns for an evolving acute abdominal process. The abdominal 
CT showed splenomegaly. The following morning, she devel-
oped a fever and was noted to be tachycardic, tachypneic and 
hypoxic with oxygen saturation in lower 80s requiring supple-
mental oxygen. Repeat Hb revealed a drop to 4.3 g/dl and the 
chest x-ray showed a new left lower lobe infiltrate (Figure 1). In 
lieu of the clinical decline, she was transferred to the PICU for 
further management. 

Patient was treated following ACS/splenic sequestration pro-
tocol with broad spectrum antibiotics, fluid restriction, PRBC 
transfusions, single volume exchange transfusion and respira-

tory support, initiated with CPAP and escalating to BiPAP with 
increasing Fio2 requirement up to 0.8. Repeat chest imaging at 
72-hour mark of hospitalization showed a new involvement of 
the right lung (Figure 1). CT angiogram of the chest was per-
formed to further evaluate the parenchymal lung disease and 
to exclude Pulmonary Embolism (PE) given the elevated d-di-
mers. The CT-PA showed multiple patchy and centrally alveolar 
opacities and no PE. Due to worsening respiratory status and 
wide A-a gradient, she was intubated and placed on mechani-
cal ventilation. Soon after intubation, she was noted to have 
frank blood and bloody secretions from the endotracheal tube 
along with brown to red colored urine. Her urinalysis showed 
proteinuria in the nephrotic rage with protein creatinine ratio > 
3.0 along with hematuria. She also developed hypertension re-
quiring a Nicardipine drip. Due to the multisystem involvement 
and elevated inflammatory markers, an extensive rheumatolog-
ical panel was sent. In light of the persistent fevers while being 
on a broad-spectrum antimicrobial coverage with Ceftriaxone, 
Azithromycin and Vancomycin, extensive infectious work up 
was sought. 

The patient remained intubated for 7 days and despite a 
progressively improving lung compliance, disappearing bloody 
endotracheal secretions and decreasing proteinuria she contin-
ued to be febrile. Rheumatological work up showed a negative 
SLE panel with normal serum complement levels. Vasculitic an-
tibodies were weakly positive with Anti proteinase 3 Ab at 6.9 
units/ml and Anti myeloperoxidase at 10.4 units/ml. Anticardio-
lipin Ab IgG was low-medium positive at 32 U/mL, anticardio-
lipin IgM was low-medium positive at 41 U/ml and anticardio-
lipin IgA was negative. Overall, she finished a 5-day course of 
Azithromycin for the suspected ACS and remained on Ceftriax-
one for 14 days. Blood and urine cultures remained negative. 
Multiple nasopharyngeal swabs and deep tracheal aspirates 
were negative for COVID-19 and the rest of the respiratory viral 
panel including, EBV and CMV panels were negative. Eventually, 
Parvovirus IgM/IgG antibodies were positive at 17.1 and 5.7 re-
spectively and serum Parvovirus PCR was positive. She was ex-
tubated on day 7 uneventfully and discharged on Day 18. By dis-
charge, proteinuria, hematuria and hypertension had resolved. 
Considering severity of splenic sequestration and persistent 
splenomegaly, the plan is to consider splenectomy in the future.

Figure 1: Chest x-ray images of the patient during the course of 
hospitalization. The image on the far left is on admission, the mid-
dle is on day 3 showing bilateral parenchymal infiltrates and the far 
right is on discharge and shows interval improvement and clearing 
of the previously noted infiltrates.
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Discussion

 Although hemoglobin SC disease is a common hemoglo-
binopathy, surprisingly few studies have been dedicated to this 
disease. Most of the available literature on the complications 
and outcomes of hemoglobin SC disease is derived from lon-
gitudinal observational studies which are largely confined to 
centers outside North America. Naessens et al found that most 
common complication encountered in this patient population 
was retinopathy at a rate of 55.8% [4]. Rates for acute painful 
vaso-occlusive crises ranged between 23.1%-36% [5]. Acute 
chest syndrome does not seem to be a common finding in these 
patients with a rate of 7.7% [4].

For patients with chronic hemolytic anemia like SCD, encoun-
tering parvovirus B19 can have a myriad of serious complica-
tions. Majority of parvovirus B19 infections compromise the 
bone marrow and end up causing a severe but transient aplastic 
crisis. There are multiple reports of severe complications in-
cluding acute encephalopathy, nephrotic syndrome, splenic se-
questration and fatal bone marrow embolism [6-9]. It is worth 
noting that all of those complications were reported with SS or 
SE disease. ACS on the other hand, has been reported as a com-
plication of parvovirus B19 infection in pediatric patients with 
SC disease like our patient. In fact, Coates et al found a clear 
causal relation between parvovirus B19 seroconversions and 
acute chest syndrome with an odd ratio of 6.4 [10].

Our patient developed ACS and splenic sequestration in the 
setting of acute parvovirus B19 infection, however she also had 
multi-organ vasculitic involvement with alveolar hemorrhage 
and glomerulonephritis resulting in hematuria and nephrotic 
range proteinuria. Moreover, multisystem involvement simu-
lating a connective tissue disorder or malignancy with acute 
parvovirus B19 infection has been reported and is considered 
extremely rare. Parvovirus infection can be associated with a 
variety of renal manifestations like collapsing glomerulone-
phritis, endocapillary glomerulonephritis, mesangiolysis, focal 
segmental glomerular sclerosis, and in some cases transient uri-
nary abnormalities [3,11-15]. It should be noted that majority 
of these patients had normal renal function and spontaneously 
recovered. Our patient also had normal renal function panels 
throughout her hospitalization but was transiently hypertensive 
requiring an intravenous antihypertensive drip. 

Lung disease with parvovirus B19 is not as common of an as-
sociation as renal disease and has not been previously described 
in conjunction with renal disease in an SC disease patient. Bous-
varos et al reported a case of an 8-year-old girl with parvovirus- 
associated interstitial lung disease, hepatitis, and myositis [16]. 
Wardeh and Marik described a 49-year-old woman with acute 
lung injury secondary to parvovirus infection that progressed 
to respiratory failure and recovered with supportive therapy 
only [17]. Morris and Smilack reported a healthy patient with 
respiratory failure and bilateral pulmonary infiltrates, new on-
set anemia and multiple joint effusions who also improved with 
supportive care [18]. The exact mechanism of parvovirus B19 
associated renal and pulmonary disease is not fully known. It is 
postulated that the disease can be due to direct invasion by the 
virus or the consequence of the host’s immune response.

To our knowledge, there were no reports of pediatric pa-
tients with SC disease presenting with severe ACS with alveolar 
hemorrhage, hypertension, proteinuria, hematuria, fevers and 
elevated inflammatory markers. Although some case reports 
showed improvement with the use of steroids in selected pa-

tients, our patient recovered spontaneously with supportive 
care only [19].

Conclusion

Parvovirus B19 infection presenting with concomitant ACS, 
splenic sequestration and multisystem disease is an uncom-
mon but potentially serious complication in children with SCD. 
Healthcare providers especially intensivists should be aware 
of the wide spectrum of manifestations of Parvovirus B19 in-
fection in patients with SCD to ensure effective management. 
This case shows that Parvovirus B19 infection maybe associated 
with more than a self-limited illness in SCD patients. Therefore, 
it is of paramount importance to develop preventive strategies 
including vaccination against Parvovirus B19 virus in order to 
mitigate its serious sequelae.
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