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Introduction:

• Leukoerythroblastic blood picture can be addressed in

another term like Leukoerythroblastic Reaction(LER).

• LER is defined as the presence of immature form of Red and

white blood cells in the peripheral blood film often with RBC

anisopoikilocytosis.





Introduction………………..cont.

• In most cases this is an anaemic condition.

A higher RDW-SD (Red cell distribution width) often present.

• WBC count can be low, normal or high.

• Thrombocytosis can also occur.



Immature RBCs are-

• Pronormoblast, 

• Early and late normoblast, 

• Reticulocytes.

Introduction………………..cont.

Immature WBCs are-

• Myeloblast,

• Promyelocytes,

• Myelocytes and

• Metamyelocytes.





Mechanism of LER

Two major mechanisms acting alone or in concert result in

changes characteristic of LER:

1.Altered marrow-blood barrier.

2.Extra medullary haematopoiesis.



Altered marrow-blood barrier:

i. Distortion of  Bone marrow sinusoids occur by infiltration of

- Haematological Malignancies

- Metastatic Carcinoma

- Non Neoplastic conditions like granuloma, storage disease.

ii.Non infiltrative conditions like

- BM fibrosis by radiation injury to microvasculature.

Mechanism of LER………….cont.



Extra medullary haematopoiesis:

It is compensatory response to-

-BM stress caused by severe chronic haemolytic anaemia,

eg- Thalassemia.

Mechanism of LER………….cont.



Differential diagnosis of LER
1) BM infiltration by

i. Infection;

ii. Malignancy- Primary or Secondary;

Primary:

Haematological malignancies: 

Leukemia: ALL, CLL, AML, CML

Lymphoma: HL, NHL

MM, MPD, PMF



iii. BM granuloma- Mycobacterium Tuberculosis (MTB);

iv. Storage disease- Gaucher Disease (GD);

v. Acute haemolysis- eg- Erythroblastosis fetalis;

vi. Shock due to severe haemorrhage;

vii. Severe infection-sepsis, cellulitis;

viii.Crisis of Sickle cell anaemia;

ix. Thalassemia major, intermedia and trait;

Differential diagnosis of LER………….cont.



x. Severe megaloblastic anaemia- Vitamin B12/ Folate
deficiency

xi. Alcoholic liver disease, Viral hepatitis, Wilson’s
disease.

xii. Autoimmune liver disease.
xiii.Haemolysis following snake bite
xiv.Abscess of liver & spleen
xv. Spontaneous Bacterial peritonitis
xvi.SLE

Differential diagnosis of LER………….cont.



Approach to Diagnosis 

PBF is invaluable in the characterization of various diseases by

detailed analysis of

 Morphology of RBC & WBC.

 Total count of leucocytes, platelet etc. &

 Hb estimation.



Morphologic findings in Leukoerythroblastic blood picture:

 NRBC (nucleated RBC)

 Abnormal morphology of RBC in Shape & Size → 

Anisopoikilocytosis

 Immature myeloid precursors

 Features of PMF

Approach to Diagnosis………..cont. 



NRBC





NRBCs (nucleated RBCs)

NRBC in PBF is abnormal except in peripheral blood of full

term healthy neonates up to 5 days of age.

Premature infants with hypoxic stress may have high NRBCs.

Approach to Diagnosis………..cont. 



NRBCs exhibit abnormalities reflecting dyserythropoiesis.

Number of NRBCs vary according to severity of underlying

disease.

All of the different stages of erythroid maturation may be

represented.

Approach to Diagnosis………..cont. 



Qualitative abnormalities of erythroid precursors:

 Binucleation, multinucleation & Nuclear lobulation;
 Nuclear fragmentations (Karyorrhexis);
 Nuclear/ Cytoplasmic asynchrony;
 Ragged cytoplasm or hypochromia;
 Basophilic stippling;
 Papenheimer bodies (Siderotic granules).

Approach to Diagnosis………..cont. 



Binucleation, Multinucleation



Karyorrhexis



Sideroblast



RBC changes in LER are:
 Anisopoikilocytosis;
 Tear drop cells (Dacrocytes);
 Macrocytes / ovalocytes/ Eliptocytes;
 Schistocytes (Fragmented erythrocytes);
 Basophilic stippling;
 Polychromatophilic RBCs;
 Microcytosis and hypochromia.

Approach to Diagnosis………..cont. 



Anisopoikilocytosis





Macrocytes / ovalocytes



Schistocytes



Basophilic stippling



Polychromatophilic RBCs



Microcytosis and hypochromia



Hypersegmented Neutrophil



Giant Platelet



Heinz Body



Anisopoikilocytosis:

Marked poikilocytosis with many tear drop cells are found in 
Bone Marrow infiltration, 

Thalassemia major & 

Sickle cell anaemia.

Less severe poikilocytosis found in stressed haematopoiesis

eg- severe haemorrhage/ hemolysis, severe infection.

Approach to Diagnosis………..cont. 



Tear drop cells (Dacrocytes) 

They are acquired abnormality caused by one of two

mechanism-

1. Transit of normal RBC through bone marrow sinuses

distorted by fibrosis, or

2. Erythrocyte with Hb precipitates become too rigid to pass 

through BM microvasculature.

Approach to Diagnosis………..cont. 



Macrocytes / ovalocytes / Elliptocytes

These reflect disturbed erythropoiesis in both

Malignant &

Benign diseases eg-Vitamin B12/ folate deficiency.

Approach to Diagnosis………..cont. 



Schistocytes (Fragmented erythrocytes)

These are formed when RBCs squeeze through

 Fibrin strands as in microangiopathic anemia or

 Rigidified bone marrow or

 Damaged splenic microvasculature (by fibrosis or infiltration).

Approach to Diagnosis………..cont. 



Basophilic stippling

These are aggregates of ribosomes and/or RNA granules and

found in-

 Dyserythropoiesis, eg- Vit- B12, Folate deficiency;

 Myelodysplastic syndrome

 Abnormal Hb formations, eg- Thalassemia and heavy metal

poisoning.

Approach to Diagnosis………..cont. 



Polychromatophilic RBCs

These are young reticulocytes with high RNA content.

(More younger the cell more basophilic the appearance)

They may have Tear drop deformity and can be abnormally

large indicating dyserythropoiesis.

Approach to Diagnosis………..cont. 



Microcytosis and hypochromia

Their presence in a LER pattern strongly suggests- Thalassemia major & 

Thalassemia intermedia.

If sickle cells are present, think

Sickle cell -β Thalassemia or 

Less commonly high sickle cell with superimposed Iron deficiency.

Approach to Diagnosis………..cont. 



Qualitative abnormalities of granulocytes

Qualitative abnormalities of granulocytes are

 Hypogranulation , hyposegmentation and/or giant forms

(Suggest stem cell disorder like- MDS, Leukemia, or MPD)

 Marked hyper granulation (is a key feature of G-CSF

therapy).

Approach to Diagnosis………..cont. 



Peripheral Blood findings suggestive of PMF:

 Marked poikilocytosis;
 Circulating micromegakaryocytes and giant platelets;
 Basophilia;
 Circulating blasts;
 Circulating erythroid & myeloid precursors;
 An increased WBC count;
 Increased platelet count.

Approach to Diagnosis………..cont. 



Basophilia
• Basophilia is highly suggestive of MPD namely CML, PMF,

and the spent phase of PRV ( Post Polycythemic Myeloid
Metaplasia (PPMM).

• All these 3 disorders are present with
 variable Hb level,
 higher platelet count with frequent giant platelets,
 higher WBC count usually >50x109/L

• Number of NRBCs is often lower in CML than other 2
conditions (PMF & PPMM).

Approach to Diagnosis………..cont. 



Recommended work up for LER pattern:
• Meticulous history regarding-

-Malignant neoplasm
-Exposure to radiation
-Chemotherapy (including G-CSF therapy)
-Sepsis
-Severe thermal injury
-Severe bleeding  
-Hereditary hemolytic anemia 

Should be explored- as they may indicate the cause of LER 
pattern.



If Clinical findings, PBF and lab investigation data suggest Hemolytic 

anaemia- following tests will help in reaching the diagnosis-

Supravital stain for Heinz body;

Hb electrophoresis;

Osmotic fragility test / Direct Coomb’s test if spherocytes present;

Enzyme screening;

Determination of plasma and urine Hb.

Recommended work up for LER pattern….cont.



If Clinical findings, PBF and lab investigation data do not

indicate benign etiology of LER pattern:

→ BM aspiration or biopsy should be performed for

immunophenotyping and cytogenetics.

Recommended work up for LER pattern….cont.
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