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CBC…..What is the 

Utility of  performing this 

basic Hematology Test?                           
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On Top of everything… 
 The preliminary diagnostic 

information this single test can 
generate and make available 

 As Guide 
 for proceeding further towards  the  

Final Diagnosis is 
 Unique  
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   Automation has changed principles and 

methodologies, approaches and  conclusions 
of various disciplines of medicine 

                                   But… 
   Few branches are modified to the extend 

that their entire philosophy is so much 
reoriented that it needs to be re-written  

                                    and  
          Hematology is one of them.  
Parameters like RDW & HIstogram   
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    BUT  ..the fact remains ……automation is  

                  NO REPLACEMENT 

   for the study of Peripheral smear   

   it just complEments 
   Manual Microscopy 
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PARAMETERS PROVIDED BY AUTOMATED 
HEMATOLOGY ANALYZERS 

 
Measured parameters          

 
• Hemoglobin (Hb) 
• Hematocrit (HCT/PCV) 
• RBC count (RBC #) 
• Platelet count (PLT #) 
• WBC count (WBC #) 
• WBC diff.  (WBC %) 

 
Alerts/Flags 
  
                                           

Derived parameters 
 

• MCH (Hb/RBC #)                                    
• MCV (HCT/RBC #) 
• MCHC (Hb/HCT) 
• RDW (RBC volume) 
• MPV (Plt TV/PLT  

 
Histograms & Scatter Plots  
(RBC, WBC & PLT) 

 



 

                                       RED CELLS 
 

 Remarkable & dramatic improvement in the reproducibility of    blood 
cell counters . 
 

These parameters could be put to practical use in anemia classification. 
 

 MCV – Mean Cell Volume ( microcytes, normocytes, macrocytes) 
 

 MCH – Mean Cell Hemaglobin  ( hypochromia etc. ) 
 

 
 MCHC – Mean Cell Hemoglobin Concentration (hemoglobinisation) 
 

  



RED CELL DISTRIBUTION WIDTH (RDW) 

• RDW  is a measure of variation in red cell size - anisocytosis 

• Expressed as coefficient of variation (CV 11-16%) or in 
standard of deviation (SD 37-46fl) 

• RDW- CV : ratio of standard deviation(SD ) of the distribution 
width divided by the “mean red cell volume” (MCV). 

• RDW-SD: actual distribution width of RBC population at 20% 
above the baseline. 

• Unlike most variables, in which there are abnormally high 
and abnormally low values – No disorder is known to have 
abnormally low RDW. 
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RDW 

• RDW is an expression of the 
homogeneity of the RBC 
population size.  

 

• A large RDW says there's a wide 
variation in the RBC diameters 
within the test pool. 

   

• It doesn't say the cells are large 
or small, rather that the 
population is not homogenous.  

 

• Younger cells are larger 
(reticulocytes).  

 

• Older, and generally beat up, 
RBCs are smaller.  

http://medsci.indiana.edu/c602web/602/C602web/cbc/docs/rdw1.html
http://medsci.indiana.edu/c602web/602/C602web/cbc/docs/rdw1.html


• RDW-CV:  

Calculated by SD/MCVx100 

Normal range: 10.4-15.2% 

 

 

 

 

 

 

 

• RDW-SD: 

Not a statistical SD 

Obtained from the RBC histogram 

 



CLASSIFICATION OF ANEMIAS BASED ON MCV & RDW 
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DISTRIBUTION CURVES/HISTOGRAMS 
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Histograms  -  Scatter plots 

• Histograms are size distribution curves 
 

• Graphical representation of numerical data 
about different cell populations 

 
 

• Created for RBC, WBC  and platelet 
populations  
 

• Based on cell volume and relative cell 
number 
 

• Allows visualization of: 
– Subpopulation of cells 
– Their average size in relation to the rest 

of the population 
– Their relative number 



RBC HISTOGRAM 
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RBC ALARMS 
     When MCV very low <55fl, RBC histogram may merge 

with PLT histogram- both RBC & PLT counts inaccurate 

• Falsely high RBC count: large PLTs, marked 
thrombocytosis, fragmented red cells. 

• Falsely low RBC count: cold agglutinins, EDTA-
dependent agglutination, RBC lysis d/t mishandling, 
extreme microcytosis 

• Falsely high MCV: red cell agglutination, excess EDTA, 
EDTA-dependent agglutination or samples stored at 
room temp. 

• Falsely low MCV: hypochromic RBC, severe anemia with 
marked thrombocytosis, increase in ambient temp. 
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PLATELET HISTOGRAM 
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PLATELET ALARMS 

• Falsely high APC: microcytic RBCs, fragmented RBCs, 
HbH disease, cryoglobulin 

• Falsely low APC: giant PLTs, PLT satellitism, EDTA-
induced PLT agglutination, activation of PLT during 
venipuncture, partially clotted blood sample. 

• If PLT flag generated, Scan PBF 

• Verify PLT count manually 

• MPV: 8-12 fl 

• PDW at 20% of peak height, 9-14 fl 
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WBC HISTOGRAM 
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WBC HISTOGRAM 

Lymp 
Mono 

Eos 

Neut 

Baso 
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WBC HISTOGRAM: ALARMS 

• Presence of NRBCs or PLT clumps interfere with 
lympho peak 

• Immature myeloid precursors, large PMNs shift 
neuro peak towards UD 

• Falsely high WBC count: NRBCs, giant PLT, lyse-
resistant RBCs, PLT aggregates, malarial parasites, 
hyperlipidemia 

• Falsely low WBC: WBC lysis after prolonged storage, 
WBC/PLT aggregates, cold agglutinins 
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INTERPRETATION OF CBC REPORTS IN 
CLINICAL SETTINGS 
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• 50 yr old man with 
marked pallor 

• Microcytic hypochromic 
indices 

• RBC histogram peaking to 
left, low MCV 

• RDW-CV high s/o 
anisocytosis 

• WBC & PLT histograms 
normal 

• Diagnosis:IDA 

• Confirmed by Iron studies 

• Stool for occult blood 



CLASSIFICATION OF ANEMIAS BASED ON MCV & RDW 
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• 20 yr old primi gravida 

• Hb normal but 
microcytic hypochromic 
indices 
disproportionalely low 

• Disproportionately high 
TRBC 

• RDW-SD of 25.6 fl 
suggests a homogenous 
red cell population 

• PS: uniform 
microcytosis 

• HbA2 5.4% 



CLASSIFICATION OF ANEMIAS BASED ON MCV & RDW 
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• Young male with mild 
icterus, moderate anemia 

• Macrocytic anemia with 
high RDW 

• Shift of RBC histogram to 
right- population of very 
large red cells 150-200 fl 

• Serum B12 & RBC folate 

 



CLASSIFICATION OF ANEMIAS BASED ON MCV & RDW 
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• 12 yr old boy with purpura, 
marked pallor, fever 

• Pancytopenia 

• MCV 100.5, RDW 15.9% 

• RBC histogram skewed to 
right 

• WBC histogram: 
lymphocyte peak, faint 
dome of neutrophils 

• PLT histogram- abn 
shape,descending slope not 
touching baseline 

• BM Bx confirmed AA 
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CLASSIFICATION OF ANEMIAS BASED ON MCV & RDW 
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   Anemia is not yet 
apparent  

     

   MCV still is in the normal range and  

   Peripheral Smear shows mild      

   Anisocytosis 

                         BUT 

     RDW is increased (Earliest   
                                      Indicator) 

 

     Histogram is Unimodal 

     but is wider 
 

 Increased RDW combined 
with normal RBC values 

(MCV , Hb , Hct ) distinguishes 

Iron deficiency from Normal 
Subjects 

10/31/2010 Dr Sudhir Mehta 37 



 

 

 Anemia is present, MCV is 
very low, and the smear is 

very abnormal 

RDW is abnormally high; 

Histogram remains 
abnormal. 

 The diagnosis is easily 
made at this point, but 

earlier identification 
would improve 
management 

10/31/2010 Dr Sudhir Mehta 38 



 

 

 The red cell count is 
increasing, 

 MCV is not yet normal, and 

Two populations of red cells 
are seen-preexisting 

microcytes, and newly 
formed normocytes.  

The two populations are 
distinguished easily on the 

red cell histogram but not so 
easily on the peripheral 

blood smear.  
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In contrast to earlier figure, in 
this case, the new cells are 

macrocytic.  

Note the right peak has a 
mean value of 117 fl.  

This macrocytic 
response indicates an 
unmasked underlying 
macrocytic disorder. 

 Use of the histogram allows 
this analysis even though the 

MCV is only 86.8fl.  

The two populations cannot 
be well distinguished from 

the blood smear.  
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 IRON DEFICIENCY ANAEMIA 

10/31/2010 Dr Sudhir Mehta 41 



     EARLY FOLATE DEFICIENCY- 

• The MCV is still normal  RBC count 
and Hb  slightly reduced but 

• RDW is clearly increased , even 
before apparent anemia. 

    SEVERE FOLATE DEFICIENCY –  

•  RBC Count is low. 

• MCV is high. 

•RDW is increased    
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Recovery Meg. 

Normocytic recovery  

a small peak of cells in the normal 
range  

• RDW is higher than untreated 
megaloblastic anemia due to two cell 
population contributing to the 
heterogeneity. 

Microcytic recovery  

 Two Cell population is clearly seen in 
this histogram – old macrocytes and 
newly produced microcytes . 

Concomitant iron deficiency has been 
unmasked. 

RDW is markedly increased.. 

MCV is normal only because it reflects 
the average of two abnormal 
populations  

There is no population of  RBC with 
normal MCV 
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 MEGALOBLASTIC ANEMIA 
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• Graphics generated by hematology analyzers are a neglected 
piece of information; until recently, very little emphasis has 
been given to the graphs 

• Often  information  generated by hematology analyzers in 
form of numerics & graphs is available at the time of initial 
consultation & hence becomes a guiding force in making the 
initial diagnosis and in planning further investigations 

• Numerical data & graphs  and manual exam of blood smear 
are complementary to each other in hematological work-up 
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