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Introduction: Hyperhemolysis syndrome (HHS) is a rare complication of repeat blood transfusions 
in sickle cell disease (SCD). This can occur acutely or have a delayed presentation and often goes 
unrecognized in the emergency department (ED) due to its rapid progression and similarity to acute 
chest syndrome and other common complications of SCD. 

Case Report: We present a case of a 20-year-old male with SCD who presented to the ED with pain 
and tenderness in his lower extremities one day after discharge for a crisis. Unbeknownst to the ED 
team, during his admission he had received a blood transfusion. On presentation he was noted to have 
hyperkalemia, hyperbilirubinemia, anemia, and uncontrolled pain, and was admitted for sickle cell pain 
crisis. Over the next 36 hours, his hemoglobin dropped precipitously from 8.9 grams per deciliter (g/dL) 
to 4.2 g/dL (reference range: 11.5-14.5 g/dL), reticulocyte count from 11.7 % to 3.8% (0.4-2.2%), and 
platelets from 318,000 per cubic centimeter (K/cm3) to 65 K/cm3 (140-350 K/cm3). He also developed 
a fever, hypoxia, transaminitis, a deteriorating mental status, and severe lactic acidosis. Hematology 
was consulted and he was treated with methylprednisolone, intravenous immunoglobulin, two units of 
antigen-matched red blood cells, fresh frozen plasma, and cryoprecipitate. He was transferred to an 
outside hospital for exchange transfusion and remained hospitalized for 26 days with acute liver failure, 
bone marrow necrosis, and a fever of unknown origin. 

Conclusion: Because of the untoward outcomes associated with delay in HHS diagnosis and the 
need for early initiation of steroids, it is important for emergency providers to screen patients with 
hemoglobinopathies for recent transfusion at ED presentation. Asking the simple question about 
when a patient’s last transfusion occurred can lead an emergency physician to include HHS in the 
differential and work-up of patients with sickle cell disease complications. [Clin Pract Cases Emerg 
Med. 2021;5(1):101–104.]
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INTRODUCTION
Sickle cell disease (SCD) is a common genetic 

hemoglobinopathy that has a wide variety of clinical 
manifestations due to the propensity of deoxygenated 
hemoglobin to polymerize.1,2 Sickle hemoglobin (HbS) is 
one of the variants in this hemoglobinopathy that can lead to 
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hemolytic anemia and vaso-occlusion causing ischemic organ 
damage, pain crises, stroke, infection, and organ failure.1,2 
Acute vaso-occlusive episodes are generally treated with 
hydration, antibiotics, pain relief, and, when indicated, red 
blood cell transfusions.1-4 Multiple transfusions increase the 
risk of alloimmunization whereby host antibodies recognize 
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What do we already know about this clinical 
entity? 
Hyperhemolysis syndrome (HHS) is a rare 
complication of repeat blood transfusions in 
sickle cell disease (SCD).

What makes this presentation of disease 
reportable?
Lack of information about a prior transfusion 
in a young male with SCD who presented with 
declining mental status and fever led to delayed 
diagnosis of HHS. 

What is the major learning point?  
Given the outcomes associated with delay in 
diagnosis and the need for early initiation of 
steroids, patients with hemoglobinopathies must 
be screened for recent transfusion.

How might this improve emergency medicine 
practice?  
Asking a patient when their last transfusion 
occurred can lead the provider to include 
HHS in the differential and work-up of 
patients with SCD complications.

foreign surface antigens on transfused red blood cells and 
cause hemolysis.3,4 

Hyperhemolysis syndrome (HHS), is a rare hemolytic 
transfusion reaction characterized by a lower hemoglobin (Hb) 
than pre-transfusion, fever and pain, decreased reticulocyte 
count, hyperbilirubinemia, raised lactate dehydrogenase, 
and hemoglobinuria generally occurring within two weeks 
of last transfusion.3,4 The cause of the precipitous drop in Hb 
remains a debate. King et al proposed the bystander hemolysis 
mechanism in 1997 followed in 2004 by Petz and Garratty 
who described any immune hemolysis of cells that are 
negative for the antigen against which the relevant antibody 
is directed.5,6 The other theory, also first described by Petz 
et al, suggested a transfusion-induced reticulocytopenia and 
suppression of erythropoiesis.7 Complement-mediated lysis 
and macrophage activation may be a possible mechanism: All 
these processes are immune-mediated. 

The treatment for HHS typically involves 
immunosuppression with steroids (namely methylprednisolone) 
as well as intravenous immunoglobulin (IVIG). Hyperhemolysis 
syndrome is generally divided into an acute and a delayed 
form based upon its development within seven days vs after 
seven days of transfusion, respectively. Patients presenting with 
acute chest syndrome (ACS), aplastic crises, or vaso-occlusive 
symptoms of SCD may also experience hemoglobinuria, 
pain, fever, and anemia, making the appropriate diagnosis 
challenging.8,9 Rapid diagnosis of HHS is essential as delay in 
diagnosis can lead to death.10 

CASE REPORT 
A 20-year-old male with a history of SCD with multiple 

priapism attacks, ACS, functional asplenia, and sleep apnea 
presented to the ED with pain and tenderness bilaterally in his 
lower posterior legs and hips. He had been discharged one day 
prior from a stay in the hospital for a sickle cell crisis, involving 
priapism, fever, and generalized pain. Although it was not 
noted in his intake history, he had received partial exchange 
transfusion of two units of packed red blood cells (PRBC) 
four days prior. At the time of arrival, the patient denied any 
chest pain, shortness of breath, nausea, vomiting, abdominal 
pain, or genitourinary or gastrointestinal dysfunction including 
priapism. He reported one episode of a fever at home. Upon 
examination, there was tenderness to the patient’s bilateral 
thighs and scleral icterus. Labs revealed a Hb of 8.9 grams 
per deciliter (g/dL) (reference range: 11.5-14.5 g/dL), white 
blood count (WBC) of 16.7 thousand per centimeter cubed 
(K/cm3) (4.0-10.0 K/cm3), a reticulocyte count of 11.7 (0.4-
2.2%), potassium of 5.4 millimoles per liter (mmol)/L) (3.5-5.1 
mmol/L), bilirubin of 14.5 milligrams (mg)/dL (0.2-1.0 mg/
dL). The patient was admitted for a sickle cell crisis and treated 
with hydration and analgesics. Of note, historically, the patient’s 
bilirubin had previously been 6.8 mg/dL (0.2-1.0mg/dL). 

The next day, he developed fever (102.6° Fahrenheit), 
tachycardia, hypoxia, and diminishing mental status. Labs 

revealed Hb of 6.0 g/dL (11.5-14.5 g/dL), a decrease in platelets 
from 318 to 154K/cm3 (140-350 K/cm3), and an increasing 
WBC count of 17.9K/cm3 (4.0-10.0 K/cm3). Hematology/
oncology was consulted, and the patient was transferred to 
the intensive care unit out of concern for a delayed hemolytic 
transfusion reaction. Labs drawn later that night showed a 
hemoglobin level of 4.2 g/dL (11.5-14.5 g/dL), a reticulocyte 
count of 3.8 (0.4-2.2%), a platelet count of 65 K/cm3 (140-
350 K/cm3), and schistocytes on peripheral blood smear. The 
direct antiglobulin test and antibody screen were negative. A 
disseminated intravascular coagulation (DIC) panel had been 
ordered due to worsening condition, which showed fibrinogen 
of less than166 mg/dL (180-500mg/dL) and D-dimer greater 
than 20 micrograms per milliliter (ug/mL) (less than 0.50ug/
ml), prothrombin time of 28.9 seconds (s) (12.0-14.6s), 
international normalized ratio of 2.8, and partial thromboplastin 
time of 74.8s (21.6-35.6s). 

Due to continued rapid deterioration and concern for 
HHS he was started on methylprednisolone and IVIG. 
Additionally, he was given two units fresh frozen plasma, 
10 units cryoprecipitate (due to possible DIC), and 1 unit 
of PRBC. He was given IVIG (a dose of 0.5 mg/kg) due to 
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rising levels of plasma creatinine and concern for renal injury. 
The patient needed increasing oxygen by nasal cannula. The 
differential included HHS, thrombotic thrombocytopenic 
purpura (TTP) and ACS. Urgent plasmapheresis for possible 
TTP was attempted but was stopped due to equipment failure. 
The patient was transferred to an outside hospital for exchange 
transfusion, where he remained hospitalized with multiorgan 
failure and persistent fever. Extensive autoimmune and 
infectious disease workup was done and found to be negative. 
Despite severe anemia he was not transfused due to the 
diagnosis of HHS, and he eventually improved after 40 days.

DISCUSSION
Part of the diagnostic challenge of identifying HHS 

in SCD is that symptoms are largely similar to those of 
the general vaso-occlusive crises that patients with SCD 
experience.3-4,8-9 The common symptoms of hemoglobinuria, 
fever, pain, jaundice and the complications of ACS and liver 
damage were seen in our patient, and do not differ greatly 
from his presenting symptoms for previous hospitalizations 
and are not uncommon for a patient with an underlying 
disease of chronic hemolysis.8,9 While decreased reticulocyte 
count and nadir hemoglobin – lower than presenting values, 
hyperbilirubinemia, and lactic acidosis are important 
diagnostic components of hyperhemolysis syndrome,3,4 they 
were not seen until the day after admission and coincided with 
a dramatic decline in the patient’s condition. Additionally, 
his declining mental status, fever, renal impairment, 
thrombocytopenia, and microangiopathic hemolytic anemia 
were initially thought to be from an infectious etiology or 
TTP.11 Although uncommon, TTP has been reported in patients 
with SCD.12,13 

 The key for an emergency physician to successfully 
make this diagnosis is timing. Per Shah et al, 86.9% of 
adults and 93.2% of children experience three or less vaso-
occlusive crises each year, and moderate-to- severe vaco-
occlusive crises often require blood transfusion and hospital 
admission for several days or longer.14 Patients with acute or 
delayed HHS present within 7-14 days of a blood transfusion. 
Therefore, an emergency physician should have a high index 
of suspicion for HHS when a sickle cell patient presents with 
severe anemia within two weeks of a transfusion. While it is 
a rare event, with hyperhemolysis reportedly complicating 
only 3% of transfusions given to patients with SCD,15 asking 
about recent blood transfusions is paramount when trying to 
differentiate HHS from ACS and these questions should be 
included when emergency physicians care for patients with 
SCD. Even though transfusions may not have been indicated 
in their prior care, for those who have had a recent transfusion, 
communicating with the admission team and hemoncologist 
the possibility of HHS allows potentially for earlier, more 
definitive care and the case evolves in that direction. Our case 
highlights the importance of screening for recent transfusions 
in patients with hemoglobinopathies. The subtle differences 

between HHS and vaso-occlusive crisis in SCD were not 
readily identifiable until the patient’s condition had markedly 
declined. 

CONCLUSION
Earlier identification of recent transfusions allows for the 

appropriate treatment (steroids) for HHS to be initiated. While 
HHS is rare, it is important for emergency clinicians to screen 
for prior transfusions in patients with SCD to consider HHS as 
a diagnosis in these cases.

The authors attest that their institution requires neither Institutional 
Review Board approval, nor patient consent for publication of this 
case report. Documentation on file.

Address for Correspondence: Marna Rayl Greenberg, DO, 
MPH, Lehigh Valley Health Network, Department of Emergency 
and Hospital Medicine, VH-M-5th floor EM Residency S, 2545 
Schoenersville Road, Bethlehem, PA  18017. Email: mrgdo@ptd.net.

Conflicts of Interest: By the CPC-EM article submission 
agreement, all authors are required to disclose all affiliations, 
funding sources and financial or management relationships that 
could be perceived as potential sources of bias. The authors 
disclosed none.

Copyright: © 2021 Kalter et al. This is an open access article 
distributed in accordance with the terms of the Creative Commons 
Attribution (CC BY 4.0) License. See: http://creativecommons.org/
licenses/by/4.0/

REFERENCES
1.	 Piel FB, Steinberg MH, Rees DC. Sickle cell disease. N Engl J Med. 

2017;376(16):1561-73. 
2.	 Ware RE, de Montalembert M, Tshilolo L, et al. Sickle cell disease. 

Lancet. 2017;390(10091):311-23.
3.	 Win N. Hyperhemolysis syndrome in sickle cell disease. Expert Rev 

Hematol. 2009;2(2):111-5.
4.	 Banks M and Shikle J. Hyperhemolysis syndrome in patients with 

sickle cell disease. Arch Pathol Lab Med. 2018;142(11):1425-7.
5.	 King KE, Shirey RS, Lankiewicz MW, et al. Delayed hemolytic 

transfusion reactions in sickle cell disease: simultaneous destruction 
of recipients’ red cells. Transfusion. 1997;37(4):376-81.

6.	 Petz LD and Garratty G. (2004). Mechanisms of Immune Hemolysis 
In: Petz LD, Garratty, G (Eds.), Bystander Immune Haemolysis 
Immune Haemolytic Anaemias (p. 133-65). Philadelphia, PA: 
Churchill Livingstone.

7.	 Petz LD, Calhoun L, Shulman IA, et al. The sickle cell hemolytic 
transfusion reaction syndrome. Transfusion. 1997;37(4):382-92.

8.	 Habibi A, Mekontso-Dessap A, Guillaud C, et al. Delayed hemolytic 
transfusion reaction in adult sickle-cell disease: presentations, 

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


Clinical Practice and Cases in Emergency Medicine	 104	 Volume V, no. 1: February 2021

Hyperhemolysis in SCD	 Kalter et al.

outcomes, and treatments of 99 referral center episodes. Am J 
Hematol. 2016;91(10):989-94.

9.	 Talano JA, Hillery CA, Gottschall JL, et al. Delayed hemolytic 
transfusion reaction/hyperhemolysis syndrome in children with sickle 
cell disease. Pediatrics. 2003;111(6 Pt 1):e661-5.

10.	 Srinivasan A and Gourishankar A. A differential approach to an 
uncommon case of acute anemia in a child with sickle cell disease. 
Glob Pediatr Health. 2019;6:2333794X19848674.

11.	 George JN and Nester CM. Syndromes of thrombotic 
microangiopathy. N Engl J Med. 2014;371(7):654-66.

12.	 Kodali S, Ramachandran P, Richard IN, et al. TTP-like syndrome 

associated with hemoglobin SC disease treated successfully with 
plasma and red cell exchange. Leuk Res Rep. 2019;12:100179.

13.	 Lee HE, Marder VJ, Logan LJ, et al. Life-threatening thrombotic 
thrombocytopenic purpura (TTP) in a patient with sickle cell-
hemoglobin C disease. Ann Hematol. 2003;82(11):702-4.

14.	 Shah N, Bhor M, Xie L, et al. Evaluation of vaso-occlusive crises in 
United States sickle cell disease patients: a retrospective claims-
based study. J Health Econ Outcomes Res. 2019;6(3):106-17.

15.	 El-Husseini A and Sabry A. Fatal hyperhemolytic delayed transfusion 
reaction in sickle cell disease: a case report and literature review. Am 
J Emerg Med. 2010;28(9):1062.e5-8.


