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Case Background: 
A 4-year-old white girl is admitted to your hospital for evaluation of anemia. 
She had first been admitted at 18 months of age for progressive jaundice, 
splenomegaly, and failure to thrive, but symptomatic therapy kept her 
condition stable. Recently, she has developed increasing lethargy and 
anorexia. You notice a distinct yellow color of her skin and eyes, and her 
spleen is palpable. Family history reveals that a maternal cousin had died of 
liver failure at the age of 3. You decide to run further tests.  
 
Biochemistry:  
Jaundice is a term used to describe yellowing of the skin or whites of the 
eyes, arising from hyperbilirubinemia (too much of the pigment bilirubin in 
the blood). Bilirubin, the breakdown product of heme, is made in the liver during the body's 
destruction of aged red blood cells. (In the time it takes you to read this sentence aloud, roughly 20 
million of your red blood cells have died and roughly 5 x 1015 molecules of heme are in need of 
disposal.)  Normally, bilirubin is converted to bile and delivered to the small intestine for excretion. 
Several factors can result in hyperbilirubinemia, including obstruction of the bile duct, liver disease, 
and excessive breakdown of red blood cells. Your goal is to determine the cause in your patient in 
the hopes of providing an effective treatment. 
 
Clinical Findings: 
Your patient’s hemoglobin is 5.8 g/100 mL (normal is about 12), and a 
peripheral smear reveals bizarre “spur” red cells with unusual thorny 
projections (see adjacent image). A blood test reveals that serum 
transaminases and bilirubin are elevated to 3 times normal, suggesting an 
impairment of liver function. 
 
Analysis: 

A) You ask the lab to check the lipid composition of the patient’s red cells (Table 1). What is 
striking about the results? How might this explain the odd morphology of the patient’s cells? 

 
 
 
 
 
 
 
 
 
 

B) Fluorescence polarization is similar to fluorescence anisotropy. What do these results 
reveal about the fluidity of the patient’s red cells? Is this expected, given their composition? 

C) Red cells need to deform to traverse small channels in the body without lysing. Given these 
data, how can you explain the patient’s anemia and high bilirubin? How can you explain the 
enlarged spleen? 



D) Reading the literature, you find that your patient’s disorder is called spur cell anemia. 
Usually, this syndrome is found in adults with advanced alcoholic cirrhosis, which can result 
in defective synthesis of enzymes such as lecithin cholesterol acyltransferase, an influential 
factor in controlling the cholesterol content of red cells. Your patient is clearly not an 
alcoholic. How can you explain this case? What is the prognosis? 

 
References: 
• Balistreri, W. F.; Leslie, M. H.; Cooper, R. A. (1981) Pediatrics 67, 461- 466. 
• Privitera G.; Meli G. (2016) Gastroenterol Hepatol Bed Bench. 9, 335-339. 
 


