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elevated PT and aPTT. Among the conditions that 
can cause this are TTP, HUS, DIC, preeclampsia, 
HELLP syndrome and malignant hypertension. A 
hematology consultation is recommended.13,14

Liver disease. Severe liver disease from any 
cause may be associated with abnormal lipid 
loading in red cell membranes, causing spur cell 
formation and a shortened red cell survival. Zieve 
syndrome is associated with alcoholic fatty liver 
and cirrhosis, severe upper abdominal and right 
upper quadrant pain, jaundice, hyperlipidemia 
and hemolytic anemia. The condition improves 
when alcohol consumption is stopped.15

Oral ingestions and other agents. Lead poison-
ing can cause central nervous system symp-
toms, hepatitis, renal insufficiency, hypertension, 
abdominal pain and hemolytic anemia. Acute 
and occasionally severe hemolytic anemia is a 
rare complication of therapy with interferon alfa. 
Amyl nitrite and butyl nitrite, primarily via inha-
lation, can cause hemolysis. Topical anesthesia 
with benzocaine or lidocaine, either as a spray 
or cream, can cause severe methemoglobinemia 
with cyanosis and dyspnea. Dapsone, used in 
the treatment of leprosy, can cause hemolysis 
and methemoglobinemia. Ribavirin used to treat 
hepatitis C infection has been reported to cause 
hemolytic anemia.16

G6PD. The inheritance of G6PD deficiency is 
X‑linked. Males who inherit the deficient gene 
are fully affected. Homozygous females also are 
fully affected. Drugs or other oxidants may cause 
increased oxidant stress within the red cell, caus-
ing precipitation of hemoglobin into Heinz bodies 
and thereby causing hemolysis. Demonstration 
of Heinz bodies with methyl violet stain is the 
most useful test during acute hemolysis. G6PD 
deficiency can be confirmed by enzyme assay 
in two to three months when the erythrocytes 
have a more normal age distribution. With the 
Mediterranean variant, activity usually is low 
during the acute hemolytic episode. The patient 
should be educated to avoid medications listed 
in Table 2.1,17,18

Infection. Intra-erythrocytic parasites (malaria 
and babesiosis) lyse red cells as they emerge. 
These parasites can be identified on examination 
of a thick smear slide. Clostridium perfringens septi-
cemia may cause massive hemolysis.19 Bartonella, 
or Oroya fever, is caused by Bartonella bacilli-
formis and transmitted by sand flies of the genus 
Phlebotomus upon travel to the Peruvian Andes.20 
Another tropical parasite that causes hemolysis is 

Leishmania donovani. Fever, hemolysis and travel 
to an endemic area should prompt testing.

Splenic destruction. Splenomegaly and hyper-
splenism can occur secondary to infections, por-
tal hypertension, infiltration with leukemia or 
lymphoma and collagen vascular diseases. The 
spleen is the primary site of red cell recycling. 
When the spleen is congested, red cell destruction 
can be accelerated, causing hemolytic anemia. The 
underlying cause should be treated, or the spleen 
can be removed surgically.21

Thalassemias. Thalassemias must be considered 
in a hemolytic anemia with a low mean corpus-
cular volume. Thalassemia, the most common 
inherited cause of anemia worldwide, is caused 
by the inheritance of genetic abnormalities that 
decrease synthesis of alpha or beta chains, leading 
to decreased production of hemoglobin A. This 
causes a lifelong microcytic anemia with hemoly-
sis. Clues from the CBC include low hemoglobin 
and an increased red cell count; the mean corpus-
cular hemoglobin concentration is low, and the 
red blood cell distribution width is normal. The 
peripheral smear may show target cells.22 
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Table 2

Causes of Hemolysis in G6PD Deficiency

Adapted from: Dhaliwal G, Cornett PA, Tierney LM Jr. Hemolytic anemia. Am Fam Physician. 2004;69(11):2599-
2606; Cappellini MD, Fiorelli G. Glucose-6-phosphate dehydrogenase deficiency. Lancet. 2008;371(9606):64-74; 
and Frank JE. Diagnosis and management of G6PD deficiency. Am Fam Physician. 2005;72(7):1277-1282.

Aspirin (high dose, >3 g/day)

Dapsone/chlorproguanil

TMP-SMX

Furazolidone

Isobutyl nitrite

Methylene blue

Nalidixic acid

Nitrofurantoin

Niridazole

Phenazopyridine

Phenylhydrazine

Pamaquine

Primaquine

Sulfacetamide

Sulfapyridine

Thiazole sulfone

Toluidine blue

Trinitrotoluene

Fava beans

Ascorbic acid (>1 g)

Vitamin K analogs
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Self-Assessment Questions: Hemolysis
1. Which one of the following is the normal 
lifespan of a red blood cell?
a. 35 days	 b. 75 days
c. 120 days	 d. 170 days

2. Red blood cells are produced made in the bone 
marrow from which one of the following cells?
a. Mast cells	 b. Parietal cells
c. Stem cells	 d. Glial cells

3. Which one of the following structures re-
cycles red blood cells and is where hemoglo-
bin is broken down into indirect bilirubin, iron, 
and protein?
a. The liver	 b. The spleen
c. The ileum	 d. The duodenum

4. Hemolysis causes an elevated indirect  
bilirubin, and if the level is greater than 3 
mg/dL, jaundice occurs.
a. True	 b. False

5. Hemolysis after exposure to all of the 
following substances except which one sug-
gests glucose-6-phosphate dehydrogenase 
(G6PD) deficiency?
a. A sulfa medication	 b. Erythromycin
c. Antimalarials	 d. Fava beans

6. First-pass laboratory workup of hemolysis 
should include all of the following except 

which one?
a. Urinalysis
b. Direct and indirect Coombs test
c. Reticulocyte count
d. Liver function tests

7. Which one of the following indicates G6PD 
deficiency?
a. Elevated reticulocyte count
b. Positive Heinz body stain
c. Presence of IgM antibodies
d. Red-brown cola-colored urine

8. Which one of the following is the most 
common cause of hereditary nonspherocytic 
hemolytic anemia?
a. Pyruvate kinase deficiency
b. Bartonella
c. Zieve syndrome
d. Malaria

9. Which one of the following hemolysis 
causes is transmitted by sand flies in the 
Peruvian Andes?
a. Pyruvate kinase deficiency
b. Bartonella
c. Zieve syndrome
d. Malaria

10. Which one of the following is associated 
with alcoholic fatty liver and cirrhosis, severe 
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upper abdominal and right upper quadrant pain, 
jaundice, hyperlipidemia and hemolytic anemia?
a. Pyruvate kinase deficiency
b. Bartonella
c. Zieve syndrome
d. Malaria

1. The content and level of material was appro-
priate for your needs.
a. Strongly agree	 d. Disagree
b. Agree	 e. Strongly disagree
c. Neutral

2. The educational objectives were achieved.
a. Strongly agree	 d. Disagree
b. Agree	 e. Strongly disagree
c. Neutral

3. Information provided was practical and can 
be applied to your professional needs.
a. Strongly agree	 d. Disagree
b. Agree	 e. Strongly disagree
c. Neutral

4. All information provided was fair, balanced, 
free of commercial bias and fully supported by 
scientific evidence.
a. Strongly agree	 d. Disagree
b. Agree	 e. Strongly disagree
c. Neutral
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