
Hematopoiesis: blood cell production 
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Complete Blood Count 
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White blood cells: infection-fighters 

• White blood count: normal value 4,000-10,000 
• Differential: 

• Neutrophils: 48-76%; also called granulocytes, polys 
• First cell to fight infection 
• Absolute neutrophil count (ANC) 

• “Neutropenia” when <500/uL 
• Can be low when undergoing treatment 

• Lymphocytes: 18-41% 
• Fight viral infections 

• Monocytes: 4-11% 
• Phagocytes: They ingest foreign material and remove dead cells 

• Eosinophils: 0-5% 
• Modulate allergic reactions and defend against some kinds of 

infection 
• Basophils: 0-1.5% 

• Appear in inflammatory reactions, especially allergic symptoms 
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Red blood cells: oxygen-carriers 

• RBC: number of red blood cells 
• 4.7-6.1 million cells/microliter 

• Hemoglobin: protein molecule in the RBC that carries oxygen and 
delivers it throughout the body 
• 12.5-16.3 g/dL 

• Hematocrit: percentage of total blood volume consisting of RBC 
• 38-50% 

• MCV: mean corpuscular volume; average volume of a RBC 
• 80-96 fl/red cell 

 

 

 

 

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwj9oca-tOjTAhVFlFQKHVr4DKYQjRwIBw&url=http://kabla.mx/hemoglobina/medidor_hemoglobina.html&psig=AFQjCNEY06VpvbRd026D_EYTfimfGuDhBg&ust=1494611616159368


Anemia 
• Anemia can be caused by: 

• Bone marrow infiltration by the LPL/WM cells 
 

• Increased levels of hepcidin 
• Produced by WM cells and blocks iron absorption in the gut 

 
• Hemolysis of RBC due to cold agglutinins 

 

• Anemia work-up: 
• Iron, TIBC, Ferritin 

 
• Iron Saturation=  Iron/TIBC 

 
• Intravenous iron infusions for iron deficiency can delay 

chemotherapy 
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              Platelets: help clot your blood 

• Platelets (also called thrombocytes):  150,000-350,000 
 

• Can be reduced in WM 

 

• Platelet function can be affected by Ibrutinib 
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                    Normal Blood Counts 
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So, what do we look at? 

• Are you anemic? 
• Anemia is the most common reason WM patients begin therapy 

• Criteria to treat:  Hemoglobin < 10.0 g/dL 
 

• Are your platelets normal? 
• Criteria to treat:  Platelets < 100,000 

 

• Is your white blood count normal? 
• Is WBC elevated or low?  

• What is the ANC? 

• Is the differential normal?  
• Are the lymphocytes elevated? 



Chemistry panel 

• Electrolytes 

• Sodium, potassium 

• Kidney function 

• BUN, creatinine 

• Liver function 

• ALT, AST 

• Protein 

• Globulin: Predictor of the 
IgM 

• Total Protein-albumin 
=Globulin 
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                         Immunoglobulins 
• A large y-shaped protein produced by plasma cells that functions as an 

antibody to neutralize pathogens such as bacteria and viruses 
• IgG: most abundant immunoglobulin in adult human  (500-1500 mg/dL) 

• Protects against viral and bacterial infections 

• Levels are often low in WM 

• IgA: found in the mucous membranes, especially those lining the respiratory and 
gastrointestinal tracts.  

• Levels are low in WM patients 

• IgM: largest of the immunoglobulins; first antibody to respond to an antigen 
• IgM is overproduced by the WM cells 



 

 

 

 

 

 

 

 
•                             Molecular weight:  900,000 

 

 

 

 

 

 

 

 

 

 

 

 

 

                   Molecular weight:  150,000 
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Hyperviscosity & IgM Level 
• Accumulation of IgM in blood increases serum viscosity (i.e. blood thickness) 

• Increases the risk of bleeding at blood vessels in the eye and/or brain 

• Symptoms: blurry vision, headaches, nosebleeds, mental fog 

• Can be identified by fundoscopic examination 

• Occurs in patients with a serum IgM >3,000 mg/dL 

• Patients with a serum IgM >6,000 mg/dL are at high risk  
• Median time to development of symptomatic HV was 3 months 

• Treatment may be indicated for these patients even if asymptomatic 

 
Gustine et al, BJH 2017 



Serum IgM & Hyperviscosity Risk 



IPPS: International Prognostic Scoring System       
for Waldenstrom’s Macroglobulinemia 
• Prognostic Variables before treatment for WM: 

• Age >/= 65 y 

• Hemoglobin </= 11.5 g/dL 

• Platelets </= 100k 

• B2-microglobulin > 3mg/L 

• IgM level > 7,000 mg/dL 

 

 

 

 

 
 

• Morel et al. Blood, 2009 

 

Stratum Score 

Low Risk 0-1 (except age) 

Medium Risk Age or 2 

High Risk >/= 3 



        Survival after first treatment initiation: 
                           based on IPPS 



                    Mutational analysis 

• MYD88 mutation: present in 95% of WM patients 

 

• CXCR4 mutation: present in 40% of WM patients  
• Associated with higher serum IgM levels and increased risk for HV 

 

• Mutational analysis can be done on peripheral blood but results are 
less accurate, especially in a previously treated patients 

 



                      Take Home Points 

• Labs are an important part of your evaluation for WM 

 

• Trends in labs are generally more important than any one value 

 

• Anemia the most common symptom of WM and the criteria to treat for 
most patients 

 

• Risk of hyperviscosity is significantly increased with an IgM > 6,000 mg/dL 
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