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Original Article

Introduction

Sickle cell disease (SCD) is a commonly studied inher-
ited hemoglobinopathy that carries a major public health 
burden.1,2 Central to the pathophysiology of SCD is 
obstruction of microvasculature by the impaired flexi-
bility of polymerized sickle hemoglobin secondary to 
hypoxemic environments.3 The major acute complica-
tions of SCD include severe anemia, infections, and a 
variety of vaso-occlusive phenomenon including, but 
not limited to, stroke, acute chest syndrome (ACS), and 
dactylitis. While SCD produces a chronic, compensated 
hemolytic anemia, an acute drop in hemoglobin can 
often be seen in patients admitted for complications of 
SCD. The major causes include aplastic crisis, immune 
hemolytic anemia, splenic or hepatic sequestration cri-
sis, and hyperhemolytic crisis.4 We present an uncom-
mon case of hyperhemolytic crisis in a pediatric patient 
with history of SCD and will then discuss the differen-
tial diagnosis for an acute anemia in this population that 

attending physicians, residents, and medical students 
should consider.

Case Report

A 6-year-old African American male with HbSS SCD 
presented with fever and increased work of breathing of 
1 day and 2 days of cough. At home, his mother recorded 
an oral temperature of 100.1°F. In the past, he had recur-
rent hospitalizations for acute pain crises and ACS. The 
mother and father both have sickle cell trait. His immu-
nizations were up to date. His home medication was 
albuterol.
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Abstract
Introduction: Hyperhemolytic crisis is a rare and dangerous complication of sickle cell disease where the hemoglobin 
level drops rapidly. This can quickly lead to organ failure and death. In the literature, most cases of hyperhemolysis 
in sickle cell patients followed a red cell transfusion. Case Summary: In this article, we report a case of a 6-year-
old African American boy with sickle cell disease who presented with fever, increased work of breathing, and 
consolidation in the left lower lobe of the lung on chest X-ray. He initially improved with oxygen, fluids, and 
antibiotics but his hemoglobin acutely dropped from 7.6 to 6 g/dL the next day of admission. He was not previously 
transfused, and his reticulocyte count remained high. Subsequent transfusion recovered his hemoglobin. Conclusion: 
This case demonstrates that in the background of the chronic hemolysis of sickle cell disease, an acute anemia 
should warrant exploration of aplastic crisis (parvovirus infection), immune hemolytic anemia, hepatic sequestration 
crisis, splenic sequestration crisis, and hyperhemolytic crisis as possible etiologies. Ongoing reticulocytosis and a 
source of infection may direct suspicion especially toward hyperhemolytic crisis even without preceding red cell 
transfusion. We propose that the optimum management should include full supportive care (including transfusions 
if necessary) and treatment of the underlying cause of hemolysis (such as infections or drug exposure).
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On hospital admission, his temperature was 99.1°F. 
His blood pressure was 94/65 mm Hg, and his pulse was 
118 beats per minute. His respiratory rate was 22 breaths 
per minute, and he had an oxygen saturation of 97% on 
room air. Physical examination revealed no hepato-
splenomegaly and mild conjunctival pallor. A chest 
X-ray revealed a consolidation in the left lower lobe of 
the lung (Figure 1). He received intravenous fluid hydra-
tion, incentive-spirometry, and antibiotics (ceftriaxone 
and azithromycin) after blood culture was drawn.

His initial complete blood count revealed an elevated 
white blood cell count of 23 100 cells/mm3, a low hemo-
globin of 7.6 g/dL, and a normal platelet count of 350 × 
109/L. A reticulocyte count was 21.3% on admission. An 
antibody screen was negative.

On the second day of admission, the patient’s hemo-
globin dropped 6 g/dL (20% drop) with no change in 
symptoms. Reticulocyte count remained high at 20%. 
Based on the indications for transfusion therapy in 
patients with ACS, he received a 15 cc/kg transfusion of 
packed red blood cells (RBCs). His hemoglobin levels 
recovered to 9.0 g/dL.

Final Diagnosis

Acute chest syndrome with severe anemia due to acute 
hemolysis and pneumonia.

Hospital Course

He remained afebrile. Subsequent blood cultures showed 
no growth, and he was discharged on an empiric course 
of cefdinir and azithromycin.

Discussion

An initial discussion of the more common causes (par-
vovirus-induced aplastic crisis and splenic or hepatic 
sequestration crisis) of a severe, acute anemia will then 
be followed by an explanation of the rarer phenomenon 
of transfusion-independent hyperhemolytic syndrome.

Aplastic crisis is characterized by an abrupt reduction 
in reticulocytes as well as red cell precursors in the bone 
marrow. Infection prompts this fall in hemoglobin and 
parvovirus B19 is often implicated.5-7 Patients often 
present with pallor and weakness. If aplastic crisis is too 
severe, the bone marrow cannot compensate and this can 
be life threatening. Recovery from a transient red cell 
aplasia is usually within 2 to 14 days. A higher reticulo-
cyte count in this child would not be reflective of bone 
marrow suppression–related parvovirus infection. 
However, the literature suggests that the convalescent 
phase of an acute parvovirus infection can present with 
brisk reticulocytosis and pronounced anemia.8

Parvovirus B19 infection recognizably presents in 5 
syndromes—erythema infectiosum (fifth disease), 
arthropathy (primarily in adults), transient aplastic cri-
sis, nonimmune hydrops fetalis and intrauterine fetal 
demise, and pure RBC aplasia in immunocompromised 
individuals.8,9 Often occurring in school-aged children, 
erythema infectiosum is an illness that is characterized 
by prodromal symptoms of fever, coryza, and diarrhea 
followed by the classic “slapped cheek” rash 2 to 5 days 
later. Severe complications can develop from a parvovi-
rus infection, including bone marrow necrosis leading to 
pancytopenia, stroke, glomerulonephritis, and even 
severe ACS.8

In an immunocompetent host without aplasia, a clini-
cal diagnosis is sufficient if the classic malar rash and/or 
arthropathy following febrile illness are present. In a 
patient with an underlying hematologic disorder who 
presents with a low reticulocyte count and severe ane-
mia, the diagnosis can be made by detecting parvovirus 
DNA through the nucleic acid amplification test.

A second etiology to consider would be splenic or 
hepatic sequestration. Sickled cells can block blood ves-
sels exiting the spleen and cause it to enlarge rapidly, 
potentially leading to hypovolemic shock and death. 
Despite persistent reticulocytosis, the patient’s hemo-
globin will drop.10 Because splenic sequestration occurs 
in non-fibrotic spleens, infants are the most commonly 
affected population, along with children and adults with 
residual splenic activity. The diagnosis of acute splenic 
sequestration is based on (1) sudden enlargement of the 
spleen and (2) a >2 g/dL decline in hemoglobin from 
baseline with reticulocytosis.8 Management includes 
normal saline boluses for volume expansion and blood 
transfusions. Recurrence of splenic sequestration is 

Figure 1. Streaky opacity in left lower lobe seen in our 
patient on admission.
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frequent but parental education of clinical signs of 
sequestration, use of transfusions, and judicious physi-
cal examination of the spleen have reduced mortality.8 
In brief, hepatic sequestration crisis presents with hepa-
tomegaly, right upper quadrant pain, and a falling hemo-
globin and is managed similarly to splenic sequestration 
crisis.11,12 Our patient was an older child and exhibited 
no splenomegaly or hepatomegaly on physical examina-
tion, ruling out these causes.

The third etiology is hyperhemolytic crisis.13-18 It is 
defined as the presence of intravascular and extravascu-
lar hemolysis due to a mild oxygen deficiency that pres-
ents with acute, worsening anemia. There are proposed 
theories explaining the increased hemolysis including 
infections, drug exposure, occult splenic sequestration, 
and transfusion reactions. Hyperhemolytic crisis pres-
ents with a myriad of symptoms that can include fever 
and pain, evidence of hemolysis, development of severe 
anemia after transfusion, and a fall in absolute reticulo-
cyte count that is followed by a rise in hemoglobin and 
reticulocyte count.13,14 In contrast, the reticulocyte count 
in our patient remained high (20% to 21%) with no 
transfusion preceding the acute anemia. Hyperhemolytic 
crisis status post transfusion is differentiated from a 
delayed hemolytic transfusion reaction because, in the 
former, there is destruction of both the patient’s own and 
transfused RBCs.15 Though the presentation of an auto-
immune hemolytic anemia can be difficult to distinguish 
from hyperhemolytic anemia, it is more commonly 
associated with a gradual drop in hemoglobin.19 Our 
patient also had a negative antibody screen.

We primarily attribute our patient’s hemolysis to the 
vaso-occlusive nature of ACS as the sickling RBCs are 
prone to accelerated rates of hemolysis. Our case is 
unique as most cases of hyperhemolytic crisis in this 
population of sickle cell patients followed a red cell 
transfusion but a literature search revealed only one 
other case similar to ours.20 A differential diagnosis for 
pure red cell aplasia in children is discussed in Table 1. 
The pathophysiology of ACS involves a variety of 
events that trigger deoxygenation of hemoglobin S, 
which cause sickling of RBCs, leading to vaso-occlu-
sion, ischemia, and endothelial injury.1 The diagnosis of 

ACS is made when there is a new pulmonary infiltrate 
detected by chest radiograph involving at least one com-
plete lung segment not due to atelectasis and one or 
more of the following: chest pain, temperature greater 
than 101.3°F, increased work of breathing, and hypox-
emia relative to baseline. An absence of a true fever (as 
in our patient) does not rule out infection, so it is impor-
tant to consider the entire clinical picture. Our patient 
had a left lower lobe infiltrate and the appearance of an 
increased work of breathing, which prompted a diagno-
sis of ACS.

Patients are managed with intravenous fluids, ade-
quate analgesia to prevent hypoventilation and atelecta-
sis, incentive spirometry, broad-spectrum antibiotic 
coverage (third generation cephalosporin and a macro-
lide), and transfusion therapy, which has been shown to 
improve oxygenation in ACS. There are conflicting 
views on the use of steroids. In children with mild to 
moderately severe ACS, dexamethasone therapy pre-
vented clinical deterioration and reduced the need for 
blood transfusions.21 Other retrospective studies show 
that corticosteroid use in ACS may be linked to higher 
readmission rates.22,23 Patients should be encouraged to 
return to clinic following their hospitalization to reas-
sess their hemoglobin levels.

Conclusion

In this report, we present a case of a 6-year-old male 
with sickle cell disease who developed an acute drop  
in hemoglobin after exhibiting signs of ACS. 
Hyperhemolytic crisis is diagnosed by decreased RBC 
counts, relative drop in hemoglobin, and high reticulo-
cyte count. Approaching an acute anemia in young 
sickle cell disease patients involves consideration of 
autoimmune hemolytic anemia, parvovirus infection, 
sequestration crises, and hyperhemolytic crisis. While 
it is important to keep in mind that RBC transfusions 
have been known to precede hyperhemolytic crises, 
this is not always the case and the underlying cause of 
the hemolysis (in this case, ACS) should adequately be 
managed.

Table 1. Differential Diagnosis for Pure Red Cell Aplasia in Children.

Acquired Congenital

Transient erythroblastopenia of childhood Diamond Blackfan anemia
Infection associated—parvovirus B19 Aase syndrome
Acute: chronic hemolytic anemia (sickle cell disease) Fanconi anemia
Drugs, toxins, and radiation  
Severe renal failure, nutritional deficiencies  



4 Global Pediatric Health

Author Contributions

Both authors contributed to the production and editing 
of the manuscript.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) received no financial support for the research, 
authorship, and/or publication of this article.

Informed Consent

Written informed consent was obtained by the patient’s par-
ents for the publication of this case report.

ORCID iDs

Aditya Srinivasan  https://orcid.org/0000-0003-1753-006X
Anand Gourishankar  https://orcid.org/0000-0003-4344-7032

References

 1. Graham LM. Sickle cell disease: pulmonary management 
options. Pediatr Pulmonol Suppl. 2004;26:191-193.

 2. Herrick JB. Peculiar elongated and sickle-shaped red 
blood corpuscles in a case of severe anemia. 1910. Yale J 
Biol Med. 2001;74:179-184.

 3. Bunn HF, Noguchi CT, Hofrichter J, Schechter GP, 
Schechter AN, Eaton WA. Molecular and cellular patho-
genesis of hemoglobin SC disease. Proc Natl Acad Sci U 
S A. 1982;79:7527-7531.

 4. Ballas SK, Kesen MR, Goldberg MF, et al. Beyond the def-
initions of the phenotypic complications of sickle cell dis-
ease: an update on management. ScientificWorldJournal. 
2012;2012:949535.

 5. Vichinsky EP, Styles LA, Colangelo LH, Wright 
EC, Castro O, Nickerson B. Acute chest syndrome in 
sickle cell disease: clinical presentation and course. 
Cooperative study of sickle cell disease. Blood. 1997;89: 
1787-1792.

 6. Fattet S, Cassinotti P, Popovic MB. Persistent human 
parvovirus B19 infection in children under maintenance 
chemotherapy for acute lymphocytic leukemia. J Pediatr 
Hematol Oncol. 2004;26:497-503.

 7. Koduri PR. Parvovirus B19-related anemia in HIV-
infected patients. AIDS Patient Care STDS. 2000;14:7-11.

 8. Driscoll MC. Sickle cell disease. Pediatr Rev. 
2007;28:259-268.

 9. Serjeant GR, Serjeant BE, Thomas PW, Anderson MJ, 
Patou G, Pattison JR. Human parvovirus infection in homo-
zygous sickle cell disease. Lancet. 1993;341:1237-1240.

 10. Emond AM, Collis R, Darvill D, Higgs DR, Maude GH, 
Serjeant GR. Acute splenic sequestration in homozygous 
sickle cell disease: natural history and management. J 
Pediatr. 1985;107:201-206.

 11. Yawn BP, Buchanan GR, Afenyi-Annan AN, et al. 
Management of sickle cell disease: summary of the 2014 
evidence-based report by expert panel members. JAMA. 
2014;312:1033-1048.

 12. Hatton CS, Bunch C, Weatherall DJ. Hepatic seques-
tration in sickle cell anaemia. Br Med J (Clin Res Ed). 
1985;290:744-745.

 13. Burke PA. Hyper-hemolysis syndrome in a sickle cell 
disease patient. Abstract of paper presented at: Hospital 
Medicine 2016; March 6-9, 2016; San Diego, CA. https://
www.shmabstracts.com/abstract/hyper-hemolysis-syn-
drome-in-a-sickle-cell-disease-patient/. Accessed April 
25, 2019.

 14. Petz LD, Calhoun L, Shulman IA, Johnson C, Herron RM. 
The sickle cell hemolytic transfusion reaction syndrome. 
Transfusion. 1997;37:382-392.

 15. King KE, Shirey RS, Lankjewicz MW, Young-Ramsaran 
J, Ness PM. Delayed hemolytic transfusion reactions in 
sickle cell disease: simultaneous destruction of recipients’ 
red cells. Transfusion. 1997;37:376-381.

 16. Talano JAM, Hillery CA, Gottschall JL, Baylerian DM, 
Scott JP. Delayed hemolytic transfusion reaction/hyper-
hemolysis syndrome in children with sickle cell disease. 
Pediatrics. 2003;111(6 pt 1):e661-e665.

 17. Win N, New H, Lee E, de la Fuente J. Hyperhemolysis syn-
drome in sickle cell disease: case report (recurrent episode) 
and literature review. Transfusion. 2008;48:1231-1238.

 18. Win N. Hyperhemolysis syndrome in sickle cell disease. 
Expert Rev Hematol. 2009;2:111-115.

 19. Park SH. Diagnosis and treatment of autoimmune hemo-
lytic anemia: classic approach and recent advances. Blood 
Res. 2016;51:69-71. doi:10.5045/br.2016.51.2.69

 20. Jones EA, Smith L, Keenan RD. Hyperhaemolysis in 
sickle cell disease is not necessarily a transfusion reac-
tion. Blood. 2015;126:4595.

 21. Bernini JC, Rogers ZR, Sandler ES, Reisch JS, Quinn CT, 
Buchanan GR. Beneficial effect of intravenous dexameth-
asone in children with mild to moderately severe acute 
chest syndrome complicating sickle cell disease. Blood. 
1998;92:3082-3089.

 22. Sobota A, Graham DA, Heeney MM, Neufeld EJ. 
Corticosteroids for acute chest syndrome in children 
with sickle cell disease: variation in use and associa-
tion with length of stay and readmission. Am J Hematol. 
2010;85:24-28. doi:10.1002/ajh.21565

 23. Strouse JJ, Takemoto CM, Keefer JR, Kato GJ, Casella 
JF. Corticosteroids and increased risk of readmission after 
acute chest syndrome in children with sickle cell disease. 
Pediatr Blood Cancer. 2008;50:1006-1012. doi:10.1002/
pbc.21336

https://orcid.org/0000-0003-1753-006X
https://orcid.org/0000-0003-4344-7032
https://www.shmabstracts.com/abstract/hyper-hemolysis-syndrome-in-a-sickle-cell-disease-patient/
https://www.shmabstracts.com/abstract/hyper-hemolysis-syndrome-in-a-sickle-cell-disease-patient/
https://www.shmabstracts.com/abstract/hyper-hemolysis-syndrome-in-a-sickle-cell-disease-patient/

