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 Hemoglobin SE disease was first described during the 1950s as a rela-

tively benign microcytosis, but increasing prevalence has revealed a 

predisposition towards vasoocclusive sickling. Recognition of SE hemo-

globinopathies’ potential complications is crucial so medical measures 

can be utilized to avoid multiorgan injury.    

  M
icrocytosis is a common fi nding on a peripheral blood 
smear that can refl ect a variety of hematologic issues. 
We demonstrate the signifi cance of identifying the 
etiology of a microcytosis by describing a patient 

whose underlying blood disorder resulted in multiorgan failure 
and death. 

  CASE PRESENTATION 
 A 52-year-old black woman with known chronic obstruc-

tive pulmonary disease, hepatitis C, and recurrent pulmonary 
embolism presented with a 3-day history of abdominal pain, 
chest discomfort, nonproductive cough, and dyspnea. Home 
medications included inhaled bronchodilators and rivaroxaban. 
Her blood pressure was 143/64 mm Hg; heart rate, 126 beats/
minute; and respirations, 20 breaths/minute. Oxygen saturation 
was 91% on 5L nasal cannula. Her lungs were clear, and the 
physical exam was normal except for tenderness over the rectus 
abdominis. Laboratory results revealed normal electrolytes and 
liver enzymes but an elevated creatinine of 1.9 mg/dL and lactic 
acid of 3.2 mmol/L. Leukocytosis was present at 21 K/uL, with 
a platelet count of 122 K/uL. A microcytosis (68 fL) was noted 
with a hemoglobin of 13 g/dL. Chest radiograph and abdominal 
ultrasound disclosed cholelithiasis and a chronic right-sided 
pulmonary embolism. Broad-spectrum antibiotics, intravenous 
fl uids, bronchodilators, and intravenous steroids were initiated. 

 Twelve hours later, the patient developed respiratory distress 
with coarse breath sounds. Blood gas after intubation revealed 
a pH of 7.43 and a partial pressure of oxygen of 58 (50% frac-
tion of inspired oxygen). A repeat computed tomography scan 
did not show any new pulmonary emboli or infi ltrates. Shortly 
afterwards, the patient entered pulseless electrical activity but 
recovered after cardiopulmonary resuscitation. Her hemoglobin 
rapidly decreased to 6 g/dL, requiring packed red blood cell sup-
port without any gross evidence of bleeding. Th e prothrombin 
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and partial prothrombin time were normal with a fi brinogen 
level of 281 mg/dL. Th e patient required multiple vasopres-
sors and continuous renal replacement therapy for worsening 
hyperkalemia. All cultures remained negative, and the patient 
went into asystole 26 hours after admission. Laboratory values 
revealed a hemoglobin of 11.8 g/dL and 1+ schistocytes but no 
sickled erythrocytes. Iron studies disclosed a serum iron level of 
50 μg/dL, total iron binding capacity of 294 μg/dL, and ferritin 
level of 50 ng/mL. 

 At autopsy, the pulmonary hilar and peripheral arteries 
were free of grossly apparent thromboemboli. On microscopic 
examination, the alveolar septal capillaries were congested, 
with small and larger vessels packed with sickled erythrocytes 
(  Figure 1  ). In addition, sickled erythrocyte congestion was seen 
in the pituitary gland, liver, spleen, colon, stomach, and uri-
nary system (  Figure 1  ). Hemoglobin electrophoresis revealed 
8% hemoglobin E, 25% hemoglobin S, 64% hemoglobin 
A, and 3% hemoglobin A2, consistent with a transfused pa-
tient with hemoglobin SE disease. It was concluded that this 
52-year-old woman died of a cardiac arrhythmia secondary 
to chronic lung disease and vasoocclusion with intravascular 
ischemia.  
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Table 1. Laboratory results

Test Day 1 Day 2 Day 3

Hemoglobin (g/dL) 13.4 6.1, 9.2 11.8

Hematocrit 39% 18%, 27% 36%

Mean corpuscular volume (fL) 66.7 65.9 N/A

Schistocytes on peripheral smear 1+ 1+ 1+

Potassium (mmol/L) 4.4 6.1, 7.6 8.3

Lactic acid (mmol/L) 5.7 3.2 N/A
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  DISCUSSION 
 Microcytic anemia is based on having a mean corpuscu-

lar volume <80 fL. Small erythrocytes are primarily related to 
abnormalities in the production of globin or the heme com-
ponents of hemoglobin. Th is can result from iron defi ciency, 
chronic infl ammation, iron-resistant iron defi ciency anemia, 
and sideroblastic anemia alpha/beta thalassemia ( 1 ). Th us, the 
diff erential for microcytosis is broad, but expansion is essential 
to include variant hemoglobinopathies. 

 Two of the world’s most common variant hemoglobins are 
hemoglobin S and hemoglobin E. Th e amino acid substitution 
of glutamine for valine in the beta chain resulting in hemoglo-
bin S is most prevalent in people of African, Caribbean, and 
South American descent. In contrast, the mutation in which 
lysine is substituted for glutamine at position 26 of the beta 
chain results in hemoglobin E ( 2 ). It is most common in the 
“hemoglobin E triangle” of Cambodia, Laos, and Th ailand but 
is also present in the remainder of Southeast Asia. Patients who 
are homozygotes or heterozygotes for hemoglobin E are typi-
cally asymptomatic. Typical hemoglobin levels range from 10.5 
to 12 g/dL, while mean corpuscular volumes range from 65 to 
80 fL. Th e evolution of these hemoglobinopathies stems from 

resistance against malarial disease 
( 3 ). Despite the geographical dis-
similarities, population migrations 
and interracial relationships have 
resulted in the emergence of SE he-
moglobinopathy. Th e fi rst case was 
described in Turkey during 1957, 
but an increasing incidence of the 
disease has been documented ( 4 ). 
Hemoglobin electrophoresis dem-
onstrates a hemoglobin S level of 
62% ± 7% and a hemoglobin E 
level of 33% ± 4% ( 4 ). Although 
SE hemoglobinopathy is consid-
ered relatively benign, retrospec-
tive studies have revealed that 
patients with it develop compli-
cations of vasoocclusive sickling, 
including acute pain syndromes, 
avascular necrosis of long bones, 
splenic infarction, and sickle cell 
retinopathy ( 5 ). 

 Our patient presented with 
acute pain symptoms and micro-
cytosis despite the absence of an 
anemia. Iron studies did not sug-

gest iron defi ciency. Th e patient’s acute respiratory failure and 
hypoxia initiated her vasoocclusive sickling, which was dem-
onstrated by sickled erythrocyte congestion in the lungs, liver, 
spleen, colon, stomach, and urinary system. Th e presence of 
microscopic pulmonary capillary obstruction due to sickle crisis 
explains the patient’s imminent hypoxia and repeated cardiac 
arrests. Th us, recognition of SE disease’s potential complications 
is crucial so that exchange transfusions can be utilized to avoid 
the risk of multiorgan injury.     
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Figure 1. Sickling shown at autopsy. (a) Spleen: Microocclusive sickling within splenic sinusoids. (b) Lung: 

Microocclusive sickling within alveolar capillaries and septal vessels. (c) Kidney: Microocclusive sickling with acute 

tubular necrosis. (d) Pituitary gland: Disseminated microocclusive sickling.
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