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Parameter Value  Units Reference 

Hemoglobin 139 g/L 120-160 

MCV 87 fL 80-95 

Reti. 41 x109/L 40-100  

WBC 3.8 x109/L 3.5-10.0 

Neutrophils 1 % 45-89 

Monocytes 7 % 2-8 

Lymphocytes 89 % 20-45 

Platelets 256 x109/L 150-450 

Mrs. ML; 46 yrs, female, Swiss 
Patient presented with acute 
onset of fever, 39.7°C and 
productive cough  

She was started a treatment for 
bipolar disorder 2 weeks ago 
with clozapine 

Some blood tests were 
performed 



Definition of lymphocytosis 

Absolute number of lymphocytes in peripheral blood 

> 5.0 x 109/L 



  Is there a lymphocytosis ? 

  Transient or permanent changes ? 

  Severity of the lymphocytosis 

  Associated features in the FBC ? 

  Anemia and/or thrombocytopenia ? 

  Are there specific morphological feature ? 

  What is the cause of this lymphocytosis ? 

  Reactive – malignant ? 



Parameter Value  Units Reference 

Hemoglobin 152 g/L 120-160 

MCV 97 fL 80-95 

Reti. 40 x109/L 40-100  

WBC 17.9 x109/L 3.5-10.0 

Neutrophils 4.8 x109/L 2.0-7.0 

Monocytes 0.59 x109/L 0.2-0.8 

Lymphocytes 12.4 x109/L 1.0-3.0 

Platelets 260 x109/L 150-450 

Mrs. MT; 67 yrs, female, Swiss 
Patient with a long history of 
severe hypertension. This is now 
under control, and the patient 
feels reasonably well. Some 
weeks ago the patient 
developed a sore throat, and her 
doctor say mildly enlarged 
tonsils. He ordered a FBC 
(presented here). Throat swabs 
taken at the time yielded normal 
flora. 

Clinical examination was normal 

Some blood tests were 
performed 



What is the diagnosis of the 
peripheral blood changes? 

  Absolute moderate lymphocytosis 

  Without anemia and thrombopenia 

Morphology of blood 
  Monotonous population of lymphocytes 

  Highly condensed nuclear chromatin 
with a blocky pattern 

  Cytoplasm scanty to moderate pattern 

  Smudge or basket cells 

Provisory diagnosis 
  Chronic lymphocytic leukemia (CLL) 



  Examination of the patient 
  Lymphadenopathy, organomegaly? 
  B-symptoms ? 

  Flow cytometry 
  Confirm malignant disease 
  Differentiate from lymphoma with 

“overflow” 

  Bone marrow examination 
  Determine the pattern and extend of 

the leukemic infiltrates (histology) 
  Nodular, interstitial, diffuse, mixed 

  Differentiate from other types of 
lymphoproliferative disorders 

  Evaluate the residual hematopoietic 
elements 

Definitive diagnosis 

  B-cell CLL 
  Rai 0 / Binet A 

Management 

  Watch and wait 

  Blood counts in 6 months 

  Triggers for treatment decision 
  Doubling time 
  Symptoms 
  Change of the stage of the 

disease 



Parameter Value  Units Reference 

Hemoglobin 152 g/L 120-160 

MCV 86 fL 80-95 

Reti. 56 x109/L 40-100  

WBC 12.4 x109/L 3.5-10.0 

Neutrophils 4.3 x109/L 2.0-7.0 

Monocytes 0.43 x109/L 0.2-0.8 

Lymphocytes 6.6 x109/L 1.0-3.0 

Platelets 125 x109/L 150-450 

Mrs. MT; 27 yrs, male, Swiss 
Patient with fatigue, fever, 
throad pain since one week. No 
history of any disease.  

Clinically he has a slight 
exanthema, and diffuse 
lymphadenopathy. No hepato- 
splenomegaly 

Some blood tests were 
performed 



What is the diagnosis of the 
peripheral blood changes? 

  Absolute mild lymphocytosis 

  Without anemia and thrmbocytopenia 

Morphology of blood 
  Heterogenous, pleomorphic 

population of lymphocytes  

  Usually large, atypical lymphocytes,  

  With abundant basophilic cytoplasm 
and nuclei with a diffuse chromatin 
pattern 

Provisory diagnosis 
  Mild lymphocytosis with atypical 

lymphocytes 
  Probably due to viral infection 



  Examination for viral infection 
  Mononucleosis 
  CMV 
  HIV  
  Others 

  No other investigation 
  No flow cytometry 
  No bone marrow examination 

  Control of peripheral blood in 2 weeks 
  To be sure that atypical lymphocytes 

are not malignant cells 

Definitive diagnosis 

  Infectious mononucleaosis 
  With (reactive) atypical 

lymphocytosis 
  Mild thrombopenia 



  Infections 
  Viral infection 
  Bacterial (pertussis, tbc, 

brucellosis, syphilis) 
  Protozoal: toxoplasmosis 
  Parasitic: babesiosis 
  Rickettsial 

  Hypersensitivity 

  Stress 

  Autoimmune 
  LGL lymphocytosis 
  Rheumatoid arthritis 

The most frequent cause of reactive 
lymphocytosis is one of the variety of viral 
infections 

mononucleosis syndrome 
Atypical lymphocytes 

  Infectious mononucleosis  
  CMV 
  Primary infection with HIV-1 
  Toxoplasmosis 

Infectious lymphocytosis 
Normal lymphocytes 

  Mumps rubella, 
  Measles hepatitis 



Mature B-cell disorders 

  B-chronic lymphocytic leukemia 

  B-prolymphocytic leukemia 

  Hairy cell leukemia 

  Mantel cell lymphoma 

  Follicular lymphoma 

  Lymphoplasmacytic lymphoma 

•  Mature T-cell disorders 

  Large granular lymphocytosis 

  T-prolymphocytic leukemia 

  Adult T-cell leukemia/lymphoma 

  Sézary syndrome 



Follicular lymphoma T-LGL leukemia Prolymphocytic leukemia 

B-CLL Hairy cell leukemia Sezary‘s syndrome 







Lymphocytosis 
Morphology; FACS 

Reactive lymphocytosis Mature lymphoid neoplasm Interpretation of 
immunophenotype 

B-CLL 
Age 

> 70 Early stage symptomatic < 70 Early stage 

Other immature 
lymphoid 
neoplasm 



  Complete White Blood counts 
  Including reticulocyte count in case 

of anemia 

  Microscopic analysis of peripheral 
blood 

  Immunophenotype (flow cytometry) of 
circulating lymphoid cells 
  Distinction from reactive 

lymphocytosis 
  Distinction from immature 

neoplasm (ALL) 
  Typical flow cytometry pattern of B-

CLL 
  Differentiate from other mature B-

cell neoplasms 
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  For diagnosis of CLL no need of 
  Bone marrow examination, if flow cytometry is available 
  Lymph node biopsy 

  Lymph node biopsy is indicated 
  Unclear subclassification with flow cytometry and/or morphology 
  Suspicion of advanced disease 

  Bone marrow examination is indicated 
  Define prognosis (young patients) 
  Before treatment aiming a complete remission (CR) 
  Clinical trial 
  Unclear cytopenia 
  Unusual evolution of the disease 




