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This educational module is designed to provide the foundation for understanding 

hematological disorders.  With this understanding, the nurse is able to competently 

provide care to this population of children, as well as comprehend basic concepts 

related to interpreting the complete blood count (CBC), which is necessary for the care 

of any child with either an oncologic or a hematologic diagnosis.  

Several of the slides in this module, primarily in the ”Assessing Lab Values” section, are 

provided courtesy of Wendy Landier, MSN RN CPNP CPON® , and are republished or 

modified from the “Nursing Assessment in Pediatric Hematology/Oncology”  module in 

APON’s Foundations of Pediatric Hematology/Oncology Nursing: A Comprehensive 

Orientation and Review Course, published in 2003.  
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G6PD is a disorder of red blood cell (RBC) metabolism.

To help understand G6PD deficiency, it is important to have a basic understanding 

of the role that enzymes have in metabolism.

Metabolism is a series of chemical processes by which the body turns the nutrients 

in food into required energy. Cells require energy to perform basic functions such as 

growth, cell tissue maintenance, and removal of waste.

Cells produce special proteins called enzymes that regulate chemical reactions. 

Cells need enzymes for normal metabolism. 

Genetic mutations alter how an enzyme functions. Some genetic mutations prevent 

an enzyme from working at all, and other mutations may change or decrease the 

efficiency of an enzyme.
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The effect of mutations can be minor and can be detectable only by molecular laboratory 

methods. Other effects can be drastic, which may change the function of essential proteins 

that could affect survival.

To illustrate the molecular consequences of mutations, an analogy using a sentence with 

three-letter words can be used. Depending on the letters affected, the meaning of the 

sentence changes or becomes nonsense.

Mutations in DNA result in (1) the lack of a protein, (2) an increased or decreased amount of 

protein, (3) the substitution of another protein that may or may not have the same structure 

and function, or (4) changes in the protein structure and function.

Here is an analogy in a sentence: 

THE BIG BOY SAW THE NEW CAT EAT THE HOT DOG. (The sentence makes sense.) 

When T is inserted as the 14th letter (where the H was), the sentence becomes this: THE BIG 

BOY SAW TTH  ENE WCA TEA TTH EHO TDO G. (The sentence now is nonsense.)

When the B in BOY is deleted, the sentence becomes this: THE BIG OYS AWT THE NEW 

CAT EAT THE HOT DOG. (Part of the sentence [the third and fourth words] no longer makes 

sense, but the remainder of the sentence does.)

Animation:

First click brings up first sentence and explanation, second click fades first section and 

brings up new sentence with inserted letter and explanation, while third click fades second 

section and third sentence and explanation appear. 
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Hematopoiesis is the process of blood cell production, differentiation, and 

development.  All blood cells originate from multipotential hematopoietic stem cells.  

Stem cells have the ability to either self-renew or differentiate into the myeloid or 

lymphoid cell lines.  

The lymphoid cell line will further differentiate into B and T cells. The myeloid cell 

line further differentiates into granulocytes (neutrophils, eosinophils, and basophils), 

erythrocytes (red blood cells [RBCs]), and megakaryocytes (platelets).

Under normal healthy conditions, there is a constant pool of multipotential stem 

cells regenerating and a balanced number of cells differentiating into the various 

types of blood cells, including granulocytes, megakaryocytes, erythrocytes, and B 

and T cells.  

Animation

First click shows multipotential stem differentiating into myeloid line and second 

click depicts the lymphoid line. 
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Today the American Association of Blood Banks (AABB) is the main clearinghouse 

for professional information about blood products.  The AABB sets standards and 

guidelines for the donation, collection, preparation, and storage of all blood 

products. The AABB also has training programs for blood banks and the 

professionals who staff them. Recently, the AABB has developed some great 

resources for healthcare professionals regarding blood products and their 

administration. Members of the AABB gain access to these resources.
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An immunoglobin is a specific protein, called an antibody, that is synthesized in 

response to the presence of a foreign substance (antigen). 

Antibodies are produced by the immune system to identify and neutralize antigens; 

therefore, an antigen is a substance that stimulates an immune response, 

specifically the production of antibodies. Antigens can be any type of molecule but 

are generally proteins.

An antibody has a molecular structure capable of recognizing a complementary 

molecular structure on the antigen. Because an antibody recognizes a specific 

antigen, it is used by the immune system to identify and neutralize foreign 

substances like bacteria and viruses.

Description of illustration:

As depicted in the drawing, the antibody recognizes a particular antigen unique to 

its target and binds with the antigen in order to neutralize or destroy it. Essentially, 

in an antigen-antibody response, it is like a lock and key, with the antibody being the 

lock and the antigen being a key that fits only into the correct lock. 
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