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�� CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) is a lymphoproliferative disorder,

characterized by the accumulation of mature-appearing lymphocytes in the blood,

marrow, lymph nodes, and in the spleen. CLL is the most common form of leukemias

in North America and Europe, but is extremely rare in the Orient. The incidence of

CLL in Moldova is 1.2, in USA – 1.3 – 2.2, in Poland – 1.0, in Japan – 0.08 per 100000

population. The disease typically occurs in older patients, with the highest incidence

being in those aged 50 to 55 years, and affects men twice as often as women

(Dighiero G., Travade P., Chevret S. et al., 1991).

In most cases (94 - 95%), the cells are monoclonal B lymphocytes, although T-

cell CLL can occur rarely (5 - 6%).



�� PATHOGENESIS OF CLL



PATHOGENESIS OF CLL

Source: British Journal of Cancer 2016, 114: 849–854



STAGING OF CLL

INITIAL STAGE: Patients are asymptomatic. Lymph nodes, liver, and spleen are

not palpable. Leukocyte count is less than 30.0 x 109/l. Moderate blood

lymphocytosis (50 – 60%).

UNFOLDED STAGE: The majority of patients are symptomatic, and have enlarged

lymph nodes, as well as splenomegaly. The lymph nodes are usually discrete,

elastic, freely movable and nontender. Hepatomegaly may occur. Leukocyte

count exceeds 30.0 x 109/l and may reach 500 – 600 x 109/l. Lymphocyte count

increases to 80 – 90%. Anemia and thrombocytopenia can develop during the

course of the disease and are usually related to autoimmune destruction and to

marrow infiltration by lymphoid cells.

TERMINAL STAGE: Somatic decompensation of patients. The lymph nodes, liver,

and the spleen are considerably enlarged. Sarcomatous growth develops

frequently. Blast crisis is uncommon.



CLINICAL EXAMINATION OF PATIENT WITH CHRONIC LYMPHOCYTIC LEUKEMIA 



LYMPH NODE ENLARGEMENT IN CHRONIC LYMPHOCYTIC LEUKEMIA 



HERPES ZOSTER IN PATIENT WITH CHRONIC LYMPHOCYTIC LEUKEMIA 



BLOOD COUNT IN CHRONIC LYMPHOCYTIC LEUKEMIA



RAI CLINICAL STAGING SYSTEM 

FOR CHRONIC LYMPHOCYTIC LEUKEMIA



BINET CLINICAL STAGING SYSTEM 

FOR CHRONIC LYMPHOCYTIC LEUKEMIA



BLOOD SMEAR IN THE UNFOLDED STAGE 

OF CHRONIC LYMPHOCYTIC LEUKEMIA

May-Giemsa staining, x 1000
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BONE MARROW SMEAR IN THE UNFOLDED STAGE 

OF CHRONIC LYMPHOCYTIC LEUKEMIA

The high power view emphasizes the clumping of the chromatin 

which helps define mature lymphoid cells.

May-Giemsa staining, x 1000



BONE MARROW BIOPSY IN THE UNFOLDED STAGE 

OF CHRONIC LYMPHOCYTIC LEUKEMIA

The high power view emphasizes the clumping of the chromatin 

which helps define mature lymphoid cells.

May-Giemsa staining, x 1000



BLOOD SMEAR IN THE UNFOLDED STAGE 

OF CHRONIC LYMPHOCYTIC LEUKEMIA

May-Giemsa staining, x 1000



BONE MARROW SMEAR IN HAIRY CELL LEUKEMIA

May-Giemsa staining, x 1000



FISH CYTOGENETICS:

BIOLOGICAL AND CLINICAL CORRELATIONS IN CLL

Source: Postgraduate Haematology, 7th Edition. Wiley Blackwell, 2016: 934 p.



BONE MARROW SMEAR IN HAIRY CELL LEUKEMIA

Tartrate-resistant acid phosphatase, x 1000



BONE MARROW BIOPSY IN HAIRY CELL LEUKEMIA

In the biopsy, the hairy cells have a clear area surrounding the 

nucleus creating a classic fried egg appearance 
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MANAGEMENT OF CHRONIC LYMPHOCYTIC LEUKEMIAMANAGEMENT OF CHRONIC LYMPHOCYTIC LEUKEMIAMANAGEMENT OF CHRONIC LYMPHOCYTIC LEUKEMIAMANAGEMENT OF CHRONIC LYMPHOCYTIC LEUKEMIA
BY STAGE, RISK CATEGORIES AND PHYSICAL FITNESSBY STAGE, RISK CATEGORIES AND PHYSICAL FITNESSBY STAGE, RISK CATEGORIES AND PHYSICAL FITNESSBY STAGE, RISK CATEGORIES AND PHYSICAL FITNESS
(ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. 

Annals of Oncology, 2011; 22 (Supplement 6): vi50–vi54)



�� MULTIPLE MYELOMA (MM) is  is a malignancy of the plasma cell characterized 

by migration and localization to the bone marrow where cells then disseminate and 

facilitate the formation of bone lesions. . The average, age adjusted incidence of MM is 

about 1 per 100 000 population. The annual incidence of myeloma, age-adjusted to 

the 2000 USA population, is 4.3 per 100 000. In Republic of Moldova, the incidence of 

MM is 0.6 per 100 000 population. The incidence rose progressively with age. The 

disease more commonly develops in persons over 40 years. In children MM is not 

registered. MM is twice as common in blacks compared with whites and slightly 

more common in males than females.

PATHOGENESIS. MM originates in early B-cell precursors with idiotypic pre-

switch rearrangements of the immunoglobulin gene. When such cells undergoswitch rearrangements of the immunoglobulin gene. When such cells undergo

malignant transformation, they proliferate to form a clone of identical cells which

produce a typical monoclonal (M) protein identified as a “spike” by serum

electphoresis. MM is a malignant plasma cell neoplasm that often is preceded by a

common pre-malignant monoclonal expansion of plasma cells called monoclonal

gammopathy of undetermined significance (MGUS). MGUS is reported to be present

in 3% of the adult population and to progress to MM at a rate of 1% per year. Since

MM is almost exclusively a tumor of plasma cells that have undergone the processes

of somatic hypermutation and isotype switch recombination in germinal centers, the

errors during these physiological processes may occur, leading to chromosome

translocations involving the immunoglobulin genes.



MULTI-STEP MOLECULAR PATHOGENESIS OF MM

(American Society of Hematology. Dalton W.S. et al., Hematology 2001)



PATHOGENESIS OF MM



PATHOGENESIS OF MM

Source: Nature Reviews Cancer 2007 , 7: 585–598



PATHOGENESIS OF MM



PATHOGENESIS OF MM



COMMON LABORATORY FEATURES OF PLASMA CELL DISORDERS
(Pazdur R., Coia L.R., Hoskins W.J. et al., Cancer Management: A Multidisciplinary Approach. 

8th Edition. New York: CMP Healthcare Media)



DIAGNOSTIC CRITERIA OF PLASMA CELL DISORDERS
(Palumbo A. et al., International Myeloma Working Group guidelines. Leukemia (2009), 1–15)



MYELOMA STAGING SYSTEM (DURIE BGM, SALMON SE, 1975):

Stage                          Criteria

I                         All of the following:

Hemoglobin value > 100 g/l.

Serum calcium value normal.

On radiograph, normal bone 

structure or solitary bone 

plasmacytoma only.

Low M-component production rates 

IgG value < 50g/l

IgA value < 30 g/l

Urine light chain 

M-componenton 

electrophoresis < 4g/24h

II             Fitting neither stage I nor stage   III

III                       One or more of the following: 

Hemoglobin value < 85 g/l

Serum calcium value > 12 mg/dl 

Advanced lytic bone lesions

High M-component production rates 

IgG value > 70g/l

IgA value > 50 g/l

Urine light chain M-

component on

electrophoresis > 12g/24h

Subclassification:A – Normal renal function;   B – Abnormal renal function



PARAAMYLOIDOSIS OF THE TONGUE IN MULTIPLE MYELOMA WITH LIGHT CHAINS



BONE MARROW SMEAR IN MULTIPLE MYELOMA

May-Giemsa staining, x 1000



BONE MARROW SMEAR IN MULTIPLE MYELOMA

May-Giemsa staining, x 1000



BONE MARROW SMEAR IN MULTIPLE MYELOMA

May-Giemsa staining, x 200



BONE MARROW BIOPSY IN MULTIPLE MYELOMA

Clot Section, hematoxylin and eosin stain, x1000



BLOOD SMEAR IN MULTIPLE MYELOMA: LEUKEMIC CONVERSION

May-Giemsa staining, x 1000



X-RAY EXAMINATION IN MULTIPLE MYELOMA

Skeletal survey demonstrates multiple osteosclerotic lesions



X-RAY EXAMINATION IN MULTIPLE MYELOMA

Skeletal survey demonstrates multiple osteosclerotic lesions



MAGNETIC RESONANCE IMAGING IN MULTIPLE MYELOMA

Compression fracture of the vertebra, with the intense bone pain, 

followed by the flaccid paraplegia 



MANAGEMENT ALGORITHM IN SUSPECTED MULTIPLE MYELOMA OR PLASMACYTOMA
(2007 British Society for Haematology Journal Compilation , 2007 Blackwell Publishing Ltd, British Journal of Haematology, 137: 49–63)



TREATMENT ALGORITHM IN NEWLY DIAGNOSED MULTIPLE MYELOMA

(Kyle R.A., Rajkumar S.V. BLOOD,  2008;  VOLUME 111, NUMBER 6: 2962 - 2972)



TREATMENT OPTIONS IN MULTIPLE MYELOMA
(Pazdur R., Coia L.R., Hoskins W.J. et al., Cancer Management: A Multidisciplinary Approach. 

8th Edition. New York: CMP Healthcare Media)
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