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CHRONIC LYMPHOCYTIC LEUKEMIA (CLL) is a lymphoproliferative disorder,
- characterized by the accumulation of mature-appearing lymphocytes in the bloo
———marrow, lymph nodes, and in the spleen. CLL is the most common form of leukemia
in"North America and Europe, but is extremely rare in the Orient. The incidence o
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%).
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STAGING OF CLL

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

————not palpable. Leukocyte count is less than 30.0 x 10%l. Moderate bloo

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 10%1 and may reach 500 — 600 x 10%I. 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.
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May-Giemsa staining, x 1000
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- BONE MARROW SMEAR IN THE UNF TAGE
OF CHRONIC LYMPH LEUKEMIA

(]

The high power view emphasizes the clumping of the chromatln
which helps define mature lymphoid cells.
May-Giemsa staining, x 1000
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emphasizes the clumping of the chromatin
which helps define mature lymphoid cells.
May-Giemsa staining, x 1000
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Tartrate-resistant acid phosphatase, x 1000
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_-—-—-"—h'r"the-bropw—the-halry cells have a clear area surrounding the

nucleus creating a classic fried egg appearance
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facilitate-the formation of bone lesions. The average, age adjusted incidence of is

—about1 per 100 000 population. The annual incidence of myeloma, age-adjusted t

—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

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 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
er_réFS during these physiological processes may occur, leading to chromosome
translocations involving the immunoglobulin genes.
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Multiple myeloma

Marrow plasmacytosis > 10%

Monoclonal immunoglobulin peak (usually > 3.0 gfdL)
Decreased levels of uninvolved immunoglobulins
Presence of Bence Jones protein

Lytic bone lesions or diffuse osteopenia

Smoldering myeloma

Same as multiple myeloma but without symptoms and;
Hemoglobin > 10.5 g/dL

Monoclonal immunoglobulin peak (< 4.5 g/dL)
Normal serum calcium and creatinine levels

No lytic bone lesions

Solitary plasmacytoma of bone (SPB)

Solitary bone lesion due to plasma cell umor

Normal skeletal survey and MRI of the skull, spine, and pelvis
Normal bone marrow plasmacytosis

No anemia, hypercalcemia, or renal disease

Preserved levels of uninvolved immunoglobulins

Monoclonal gammopathy of unknown significance (MGUS)
Moncclonal immunoglobulin level < 3.0 g/dL

Bone marrow plasma cells < 10%

No bone lesions

No symptoms due to plasma cell dyscrasia

Usually preserved levels of uninvolved immunoglobulins

Amyloidosis without myeloma
Same as MGUS plus evidence of amyloidosis on biopsy

Screening and diagnosis

No screening measures for multiple myeloma have demonstrated any b

The diagnosis usually requires the presence of bone marrow plasmacytosis as
a monoclonal protein in the urine and/or serum (Table 1). One immunoglo
class is produced in excess, whereas the other immunoglobulin classes are
ally depressed.




Diagnosis

Diagnostic criteria: all three required

Symptomatic muliple myeloma®

Monocional gammaopathy of
undetermined significance (MGUS)

Smouldering or indolent myeloma’

Solitary plasmacytoma of bone

Monoclonal plasma cells in the bone marmow = 10% and/or prasence of a biopsy-proven plasmacytoma
Monoclonal protein present in the serum and/or urine®
Myeloma-relatad organ dysfunction (= 1)°

IC] Calcium elavation in the blood (serum calcium = 10.5mag/ or upper limit of normal

[R] Ranal insufficiency (serum crealinine =2mg per 100 mi)

[A] Anasmia (haemoglobin <10g per 100ml or 2 g <ncrmal)

[B] Lytic bone lesians or osteoporosis”

Serum monodonal protein low®

Monoclonal bone marrow plasma cells <10%

No evidence of end-organ damage attributable to the clonal plasma cell disorder:
Narmal serum caldum, haemoglobin level and serum creatinine
No bone lesions on full skeletal X-ray survey and/or cther imaging if performed
No clinical or laboratory features of amyloidosis or light chain deposition disease

Monoclonal protein present in the serurn 3 g per 100ml or higher or
Monoclonal plasma cells 10% or greater present in the bone marrow and/or a tissue biopsy
No evidence of end-organ damage attributable to the clonal plasma cell disorder:

Normal serum calcium. haemoglobin level and serum creatinine

No bone lesions on full skeletal X-ray survey and/or other imaging if performed

Na clinical or laboratory features of amyloidosis or light chain deposition disease

Biopsy-proven plasmacytoma of bone in a single site only. X-rays and magnetic resonance imaging and/or
FDG PET imaging [if performed) must be negative outside the primary site. The primary lesion may be
associated with a low serum and/cr urine M-component

The bone marrow contains no monoclonal plasma cells

Nao other myeloma-related organ dysfunction

Adapted with permission from Kyle and

Rejkumar.™

"These criteria identify Stage IB and Stages Il and lIl A/B myeloma by Durie/Salmon staga. Stage |A becomes smouldering or indolent myeloma.
Pf no monoclonal protein is detected (non-secrstory disease), then >30% monocional bone marrow plasma cells and/or a biopsy-proven

plasmacytoma required.

A variety of other types of end-organ dysfunctions can occasionally occur and lead to a need for therapy. Such dysfunction is sufficient to support
classifications myelorma if proven to be mysloma related.
9 a solitary (biopsy-proven) plasmacytcma or osteoporosis alone (without fractures) is the sole defining criteria, then >30% plasma cells are

required in the bone marrow.

®Low is defined as serum M protein <3.0g per 100ml.
fThese criteria identify Stage IA mysloma by Durie/Salmon staga.




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

Stage Criteria
I All of the following:

Hemoglobin value > 100 g/I.

Serum calcium value normal.

On radiograph, normal bone
structure or solitary bone
plasmacytoma only.

Low M-component production rates
IgG value < 509/l
IgA value < 30 g/l
Urine light chain
M-componenton
electrophoresis < 4g/24h

/] Fitting neither stage I nor stage Il

/] One or more of the following:
Hemoglobin value < 85 g/l
Serum calcium value > 12 mg/dI
Advanced lytic bone lesions
High M-component production rates
IgG value > 70g/I
IgA value > 50 g/i
Urine light chain M- /
component on
electrophoresis > 12g/24h

Subclassification: A — Normal renal function; B — Abnormal renal function
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May-Ciemsa staining, x 1000
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May-Giemsa staining, x 200
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Clot Section, hematoxylin and eosin stain, x1000
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X-RAY EXAMINATION IN MULTI YELOMA

Skeletal survey demonstrates multiple osteosclerotic lesions
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MAGNETIC RESONANCE IMAGING IN-MULTIPLE MYELOMA

Compression fracture of the vertebra, with the intense bone pain,
followed by the flaccid paraplegia
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Urgent MR/ CT scan

Soft tissue mass " Suspected myeloma or »
plasmacytoma
y 3
CT scan and .| Radiological skeletal survey |
consider biopsy

and appropriate
clinical management

Ambiguous findings or

unexplained bone pain
——— Multiple Apparently Other evidence of end MRECT/PET
——— solitary lesion organ damage (renal sean
—— impairment / high
e calcium / BM failora
y
——— Risk of fracture? Risk of fracture?
——
E——
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Disease or patient status Treatment approach

Initial therapy
Candidates for high-dose therapy

Dexamethasone 40 mg on days 1-4,9-12, and 17-20 every 35 days or

on days |-4 every 2 weeks
Dexamethasone/thalidomide Dexamethasone as above with thalidomide (200 mg/d) ‘
VAD Vincristine (0.5 mg/d IV) + Adriamycin (10 mg/m?/d

[V), both given as continuous infusion on days |-4,
along with dexamethasone (40 mg) on days |4,
9-12, and 17-20 every 35 days

High-dose melphalan and SCT
following induction therapy

Noncandidates for high-dose therapy
Above options or

MP Melphalan (8 mg/m?/d PO) + prednisone (100 mg/d
PO) on days |-4 every 4.5 weeks

Relapsed myeloma

Resistant to thalidomide/ Bortezomib (Velcade)
dexamethasone Alkylating agent combination
High-dose melphalan and SCT
Resistant to VAD or Dexamethasone/thalidomide
dexamethascne Alkylating agent combinations (MP, VBMCP)

Cyclophosphamide/etoposide
DCEP or EDAP

High-dose melphalan and SCT

Newer agents: Revimid (in clinical
trials) and arsenic trioxide (Trisenox)

DCEP = dexamethasone, cyclophosphamide, etoposide, and cisplatin; EDAP = etoposide, dexamethasone,

Ara-C, and cisplatin; G-CSF = granulocyte colony-stimulating factor; SCT = stem-cell transplantation;
VBMCP = vincristine, BCNU, melphalan, cyclophosphamide, prednisone
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