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TALK OVERVIEW
CASE BASED APPROACH TO DISCUSS THE FOLLOWING TOPICS –

• ANEMIA – DIAGNOSIS – Common Case studies

• ANEMIA OF CHRONIC DISEASE – CKD PATIENTS

• Reticulocyte count and its use in anemia 

• Oncology Case studies



Getting more mileage out of CBC 

• Basic RBC parameters and Graphs

• Instrument Flags

• Reticulocyte Mode based parameters



ØCBC and Peripheral Smear 
ØAutomated Beta Thalassemia Screening  
ØAutomated Malaria Detection  
ØAutomated Retciulocyte Count 
ØReticulocyte Production Index 
ØAdvanced CBC parameters - Ret He, IPF & others
ØSIX part WBC DIFFERENTIAL with Immature Granulocyte Flagging

CBC ADVANCE

Sysmex XN-L  350



CBC ADVANCE Report



CBC ADVANCE Report

Reference - Sehgal K et al  Indian J Pathol Microbiol 2013;56:120-4



Case 1



Cumulative data

8.4               11.0

19.3            32.0



Follow up CBC Data

8.4            11.0           11.9

19.3           23.8           22.3



Case 2a – Health Check Up Sample 24/M



Sehgal Index for Beta Thalassemia

Sehgal K et al  Indian J Pathol Microbiol 2015;58:310-315



Screening for Beta Thalassemia Trait

• To evaluate and compare Sehgal index with the 
other CBC based indices for screening of BTT. 

• Secondary objective: to use one of these 
formulas on a CBC analyser in a day to day 
practice to increase the pick up rate of BTT. 

• More than 2000 CBC and HPLC Cases were 
evaluated 



Sehgal Index for BTT

Sehgal index = MCV x MCV
RBC

Sehgal Index < 972 – Suspect Beta Thalassemia Trait

Sehgal Index and Mentzers Index <14 had best 
combination of sensitivity and specificity for 
identifying BTT patients in a tertiary care hospital



XN L 350 RULES Screen



Suspected B Thal Trait – HbA2 levels by HPLC

Biorad D-10
Gold Standard for Hba1c Levels
Laboratory Standard for Hemoglobinopathies



Case 2b



CONCOMITANT IRON DEFICIENCY & BTT



CASE 3 

41 year old male
Employment Health Check Up
Tests Asked – CBC , Urine , Stool and HBsAg
Clinically, the patient had raised BP at the time of presentation to 
OPD.
A routine  CBC evaluation was done.

Hb 12.4gm/dl
WBC count 8490/cumm
Platelet count 1,26,000/cumm



CBC





Peripheral smear findings

• RBC series : Predominantly
Macrocytes mixed with few
normocytic normochromic cells

• WBC series : Activated
lymphocytes seen

• Platelets : Reduced on smear



MCV and Zidovudine Therapy

Tridot Test for HIV



CBC ADVANCE Report

Sehgal K et al  Indian J Pathol Microbiol 2013;56:120-4



XE 2100 - Normal Ranges - Publication

Sehgal K et al  Indian J Pathol Microbiol 2013;56:120-4



Manual Reticulocyte Count

• Tedious
• Labour Intensive
• Subjective
• Very High CVs



PROS

• Rapid
• Reproducible
• Reliable
• Research parameters

Automated Reticulocyte Count

CONS

• Expensive
• Different machines use different dyes and 

techniques
• Standardisation is difficult
• Reference ranges to be established by 

every lab



Interpretation of Retic Count

Low Retic Count

Nutritional Deficiency-
IDA,B12 deficiency
Aplastic Anemia

Post Chemo-radiation

BM infiltration- benign 
or malignant diosorders

High Retic Count

Blood Loss

Hemolysis

Response to therapy

Repopulating BM



Normal Sample 

Normal Ranges
Reticulocyte % - 0.3%-1.5%, 

mean-0.9%

IRF - 0.1-14.4%, mean-7.2% 



Case - Aplastic Anemia



Case - 7/F Anemia - Hb-9, Retic-12.61%,

Normal Ranges

Reticulocyte % - 0.3%-1.5%, 
mean-0.9%

IRF - 0.1-14.4%, mean-7.2% 

RPI > 2 
Suggestive of  blood Loss / 

Hemolysis
RPI <2 – Inadequate Marrow 

Response



Microangiopathic Hemolytic Anemia



Automated Schistocyte Counts



Case 6- 7/F Anemia - Hb-9, Retic-12.61%,

FRC % can be a valuable 
sensitive tool for follow 
up of patients of MHA to 
evaluate treatment 
response



Normal ranges of Ret He

Ret He
• Range- 28.7 to 34.2 pg
• Mean 29.3pg

Literature
Ret He Normal Range- 28 to 35 pg
Thomas et al, Clinical Chem Lab Med 2005

Sehgal K et al  Indian J Pathol Microbiol 2013;56:120-4



Ret He Evaluation – DNB Thesis Study

• To determine a cut off value of RET-He below 
which the patient can be said to have iron 
deficiency anemia for potential use in cases of 
Anemia of Chronic Disease

• 184 Samples Evaluated 
– 96 normal samples
– 71 IDA samples
– 17 Beta Thalassemia samples
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Parameter for 

RET-He

Current study Urrechaga et al Brugnara et al Canals et al

AUC 0.999 0.935 0.913 0.99

P value <0.0001 <0.001 <0.0001 <0.001

Cutoff 28 pg 29.8 pg 27.2 pg 25 g

Ret He Cut offs for defining Iron Deficency



Case study - Ret He 
NORMAL Case of - IDA Case of- ACD



Case Study

• 65/M
• Diabetic , 
• Anemia , 
• Body ache and vague Back pain 
• High ESR 



• CBC 
– Hb – 10.0g/dl
– TLC – 7240 cells/µl
– Platelet count – 1,68,000 /µl
– Peripheral smear shows Rouleaux 

formation
– ESR  80mm at the end of one hour

• S. Creatinine – 1.3mg/dl Rouleaux formation



Initial workup 

• Normal renal function tests
• Normal liver function tests
• Bence Jones Proteins, Urine Qualitative 

assay - Negative



S. Protein Electrophoresis



S. Immunofixation qualitative



S. Immunofixation quantitative



S. Free Lite Chain Assay



Bone marrow aspirate

• Hypercellular marrow
• Reduced megakaryocytes
• Reduced erythroid series 
• ~ 62% Plasma cells



Bone marrow biopsy 

H & E

LAMBDAKAPPA

CD138



iFISH analysis



Case study

• 71  Year old male
• Pancytopenia
• Severe anemia 
• Low . Vitamin B12 levels
• Not responding to hematinics
• Received multiple blood transfusions in recent past







Bone Marrow Aspirate Report



Flow Cytometry Evaluation



Bone Marrow Biopsy



IHC

CD34 CD117 



Bone Marrow Case Summary
Ø Clinical History – 71/M , severe pancytopenia, not responding to hematinics, 

requirig recurrent blood transfusions
Ø CBC- HB-7g/dl, WBC-3.4x103/ul, ANC–1.2x 103/ul , Platelets- 70 x 103/ul
Ø BMA- Hypercellular marrow with dysmegakaryopoiesis, megaloblastic

dyserythropoiesis, dysmyelopoiesis with 8% blasts
Ø BM Biopsy- Hypercellular marrow with dysmegakaryopoiesis, megaloblastic

erythropoiesis, CD34 & CD117 IHC showing increased blasts
Ø Flowcytometry- 8% abnormal myeloid blasts
Ø Karyotyping and FISH – Complex > 3 abnormalities

IMPRESSION – MDS–Excess of Blasts-1 (MDS-EB-1) (WHO 
2016 classification)

WPSS Score -5, Risk category- Very high, poor overall survival & 
increased risk for AML
IPSS-R Score -8, Risk category- Very high, poor overall survival & 
increased risk for AML



CBC ADVANCE – Excellence in Diagnostics
• ANEMIA – DIAGNOSIS 

• ANEMIA ON HEMATINIC THERAPY FOR RESPONSE

• ANEMIA OF CHRONIC DISEASE – CKD PATIENTS

• RECOVERY OF MARROW POST CHEMOTHERAPY OR VIRAL SUPRESSION

• THROMBOCYTOPENIA 

• PREDICTION OF PLATELET RECOVERY IN DENGUE

• SUSPECTED HEMATOLYMPHOID MALIGNANCIES

• SEVERE SEPSIS  AND DIC 
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