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Therapy

Kuzmina GF., Kniazieva OV,
Stare Esrabliskment « Dnipropetrovsk Medwal Academgyy

THE CLIMNICIAN ABOUT MULTIPLE MYELOMA

Multipls oyeloma (MM) is 2 cancer of plasma cells charactenized by a
proliferation of malignant cells that produce monoclonal mwneglobalin
(paraprotein (M-protein)) and iovade and desooy adjacent bonme tissue. Common
manifestations include bone paim, renal nsufficiency, hypercalcemia anemia, amd
recmrent infections. Dhagnosis requires demomstration of M-protein (sometimes
present in urine and not serum) and either hytic bone lesions, light-chain proteimmia,
or excessive plasma cells in bone mamow. A bone marmow biopsy is usually needed.

The incidence of multple myeloma is 2 o 4100 000. Male female ratio is
1,6:1, and the medisn age is sbout §5 years. Prevalence in blacks is twice that in
whites.

The precise efiology of MM has not yet been established. Foles have been
suggested for a vanety of factors, imchiding genetic causss, emvirommental or
cccupatonal canses, MGUS, radiation, chronic inflammation and infection.

Myeloma develops in 4 per 100 () people per year.

Slightly more common in men than in women

Higher incidence in affo-americas vs whites (2:1)

Median age at dizpnosis s 69 years for men and 71 years fior women

The M-protein produced by the maliznant plasma cells is Igl in aboat 50 %
of myeloma patients and IzA in about 25 %a; of patients producing either IgiG or IzA,
40 %3 also have Bence Jones proteinuria, which is free monoclonal Korl, light chains
in the urine. In 20 % of patients, plasma cells sectete only Bence Jones protein. IzD
myeloma accounts for sbout 1 % of cases.

Diffuse osteoporosis or discrete osteolytic lesions develop, usually in the
pelvis (12%), spine (25%), rbs (45%), and skull (§5%). Lesions are caused by bone
replacement by expanding plasmacytomas or by cytokines that are secreted by
malignant plasma cells that activate ostesclasts and suppress ostecblasts. The

43



L] | videoko - praktioks = Aplikovans videos novinky” - 2098 — D03

ostealytic lesions sre usually mmltiple; occasionally, they are solitary intramedullary
masses. Enhanced bone loss may also lead to hypercalcemia. Extracsseous solitary
plasmacytomas are umosuzl but may ocoor o oany Gssue, especially in the upper
Tespiratory tract.

Fenal fuilore (myeloma kidney) occurs in many patients at disgnosis or
during the cowrse of the disorder due to many causes, most commonly fom
deposition of light chains in the distal mbules and hypercalcemia Patients also often
develop snemia wsually fom kidney disesse or suppression of erythropoiesis by
cancer cells.

Susceptibility to bacterial infection may ocouwr in some patients. Viral
infections, especially herpes infacfions, are increasingly ocowming s a result of
newer ireatment modalities. Secondsry amyloidosis ocowrs in 10 % of myeloma
patients, most offen in patients with Bence Jones proteinuria {12%) of .-"L-t_';'pe.

In 2003, the mematonal Myeoma Workng orowp agTeed on diagnostc criteria for
symptomatic myeloma asymptomatic myeloma and MGUS  (monoclonal
gammopathy of undetermined sigmificance), which was subseguently updated n
2009

= Symptomatic nryeloma:

Clomal plasma cells =10 % on bone marmow biopsy or (I any quanfity) in &
biopsy from other Gssues (placmacytona |

A monocional Profein (paraprotein) in either semum or wrine (except i cases of
e non-secrefory niyeloms)

Evidence of end-organ damagze felt related to the plasma cell disorder (related
Organ of dssne impaimment, FOTL, commonly refermed to by the acromym “CRAB™):

Hyparcaicemia (Comected calcium =2.75 mmmolT) (39%)

Funal newfdency AloTbutable to myeloma (42%)

anamia (hemoglobin <10 g/dL) (76%)

Bona ksl (1yTiC lesions or osteoporosis with compression frachares) (86%a)

Feourent infections alone in a patent who has none of the CRAB feamres is
not sufficient to make the diapnosis of pryeloma. Patents who lack CRAB feamres
tut have evidence of amyloidosiz should be comsidered as amyloidesis and not
myeloma. CRAB like sbnormalities are common with numerous diseases, and it is
imperative that these sbnormalities are felt to be directly atmbutable to the related
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plasma cell disorder and every attempt made to rule out other undertying causes of
anernis, renal failure etc.

= Asympiomatic (smoeldering) myeloma:

Senum paraprotein =30 gL AND/OR

Clonal plasma cells =10 % on bone marmow biopsy AND

NO myeloma-related organ or tissue mpairment

= Monoclonal gammopathy of undetermined significance (MGUS):

Senum parsprotein <30 gL AND

Clonal plasma cells <10 % on bone marmow biopsy AND

NO mryeloma-related organ or tissue impairment

Related conditions includs solitary plasmacytoma (a single tamor of plasma
cells, typically treated with iradiatdom), plasma cell dyscrasia (where onoly the
antibodies produce symptoms, ez AL amyloidesis), and POEMS syndrome
(peripheral neuropathy, organomegaly, endecrinopathy, monoclonal plasma cell
dizorder, skin changes).

The Intermanoral Staging Syseem of the Intermational Myeloma Working
Group is also based on 3 stages.

Stage I consists of the following:

(3-2 micToglobulin less than or equal to 3,5 g/dL and albumin =35 g/dL

CFP =40 mgdl

Plasma cell labeling index <1 %

Absence of chromosome 13 deletion

Low serum IT.-6 receptor

Long duration of initial platean phase Stage II consists of the following:

P-2 microglobulin level =3,5 to <5,5 gdL, or

p-1 micreglobulin <3,5 gidL and albumin =-3,5 g/'dL

Stage I conststs of the following:

P-2 microglobulin of 5,5 g'dl or more

Median survival is as Sollows:

Stage I, 62 months

Stage IT. 44 months

Stage I, 29 months
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The Salmon-Durie classificaton of MM is based on 3 stages and additional
subclassifications.

In stage L the MM cell mass is less than 0.6x10'" cellsm®, and all of the
following are present

Hemoglobin value greater than 10 g'dL

Serum calcium valoe less than 12 me/dl. (nommal)

Iommal bone stacture or only a solitary bone plasmacytoms on radiceraphs

Low M-component production rates (IgG vahie less than 5 g/dl, IzA value
less tham 3 g/dL, urine light-chain M component on electrophoresis less than 4 /24
k)

In stape IL the MM cell mass is (0.6-1,2)000" celle'm®. The other valnes fit
neither those of stage I nor those of stage I

In stage I, the MM cell mass is greater than 1,2x ] 0" cells'm”, and all of the
following are present

Hemoglobin valie equal w 8,5 g/dL

Senum calcium valne greater than 12 mz/dL

Agdvanced lytic bone lesions on radiographs

High M-component production rates (IgG value greater than 7 z/dL, IzA
value greater than 5 g/'dl, urine light-chain M component on electrophoresis zreater
than 12 224 h)

A semum creatimine <22 me/dL (<177 umelL)

B: serum creatinine =2 mg/dL (=177 wmolL)

Median sorvival is as follows:

Stage I, =60 months

Stage IT. 41 months

Stage I 23 months

Diisease i subclassification B has a significantly worse outcome (eg., 2-12
months survival in 4 separate series).

Diagnostic considerations. The most widely accepted schema for the
diagnosiz of mmltple oryeloma (MA) uses partficular combinations of laboratory,
mmaging, and procedure findings as disgnestic criteria. The findings are as follows:

I =Plasmacytomsa on tissue biopsy

II = Bone marmow with greater than 30 % plasma cells
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Il = Monoclonal globulin spike on serum protein electrophoresis, with an
mmmnozlobulin (Ig) G peak of greater than 3.5 g/dL or an IgA peak of greater than 2
g'dl, or urine protein elecrophoresis (in the presence of amyloidosis) result of
greater than 1 24 h.

2= Bone mamow with 10-30 % plasma cells

I = Monoclonal globulin spike present but less than category 111

¢ = Lytic bone lesions

d = Residnal IzM level less than 50 me/dl., IzA level less than 100 me'dl., or
I=G level less than §00 mz/dL

The following combinations of findings are used to make the diagnosis of
mmultiple myeloma:

Iphash, c,ord

Ophsb, c,ord

I plus &, ¢, ord

a plos bplus c

a plos b plus d

Polynenropathy, organomegaly, endocrinopathy, monoclonal gammopathy,
and skin changes (POEMS) syndrome is 2 rare syndrome comsisting of
polynenropathy, orgpanomepaly, endocrinopathy, M-protein deviatons, and skin
changes.

Amyloidosis s ofien secondary to MM, buf it may develop without MMM
Patients with smyloidosis typically lack swiScient munbers of plasma cells in the
bone marrow or sufficiently high levels of M protein to meet the diapnostic critena
for MM

Indolent W is a subset of the disease in which patients have no {or very
limited) bone disease, a performance stamus greater than 70 % a hemwoglobin level
greater than 10 g/dl, a calcium level within the reference range, a crestimine level
less than 2 mz/dL, no infections, and low (1.e., <7 g/dL for Iz, <5 g/dL for IzA) M-
protein levels.

Smoldering MM is the same as indolent MM, except that these patients have
less than 30 % plasma cells in their bone mamow, and they have no bone disease.

40



W | whdsoko - praitioka & Apllkovand videsis novinky” — 2098 — DN 3
Evaluation of multiple mveloma
History and physical
Blocd . CBC with differential and platelet counts, ESR
- . BUN, creatinine
. Electrolvtes, calcium albwmin I VH, protein
. Serum quanttative imromaeglobulineg
Serum protein electrophoresis and immumofxation
. Serum P-microglobuline
. Serum free light chain assay
[Urine . 24-hour protein
. Protein alectrophoresis (quantitative Bence Jones
[protedn)
. Immmmofixation elecmophoresis
COther . Skeletzl survey
Unilateral bone marmow aspirate and biopsy evaluation
with mﬂhﬁbﬂchﬂnﬁm or flow cytometry, cytogenstics, and
[FISH
. Imaging as indicated, MBI Bone marmow aspiration
Presenting sympioms of mmlbple myeloms include bone pain, pathologic
frachares, weakness, anemia infection (often poeumococcal), hypercalcemia spinal

cord compression, or renal fajlore. The diagnosis is incidental m 30 % of cases. MM

15 often

discovered through routine blood screenng when patients are being evaloated

fior unrelated problems.

Climical Feamres af Presemation:

Monoclonsl (M) protein: 93 %

Lytic bone lesions: 67 %a

Increazed plasma cells in the bone marmmow: 96 %a
Anemia (normochromic normocytic): 73 %
Hypercalcemia (comected calciom =11 mg'dL): 13 %
Fenal failure (senum creatinine =2 0 ma/dL): 19 %
Muajor Symproms ar Diagnosis:;

Bone pain: 58 %4

Fatigue: 32 %

Weight loss: 24 %a

Paresthesias: 5%

11 %4 of patients are asymptomatic or have only mild sympioms at diagnosis
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Bone pain is the most common presenting symptom in MM Most case series
report that 70 %o of patients have bone pain at presentation. The lumbar spine is one
of the most commen sites of pain.

Pathologic fracmres are very common in MM 03 % of patenis have more
than one site of bomy mwvolvement A severe bomy event is & ComMmon presenfing
15518,

The symptoms that should alert physicians to comsider spinal cord
compression are back pain weakness, numbmess, or dysesthesias in the extremities.
Becase spinal cord compressions m MM ocour at omitiple levels, comprehensive
evaluation of the spine is warranted Patients who are ambulatory at the start of
therapy have the best likelihoed of preserving fimcton and aveiding paralysis.

Occasionally, a patient may come to medical attention for bleeding resulting
from thrombocytopenia Farely, monoclonal profein may absorb clotting factors and
lead to bleeding.

Confision, somnolence, bons pain, constipation, nsusea, and thirst are the
presenfing symptoms of hypercalcemia. This complication may be present in a5 many
as 30 % of patents with MM at presemtation. In most solid malimnencies,
bypercalcemia camies an ominous progmesis, but im MM, its ocommence does mot
adversely affect survival

Abnormal bumoral momnity and leukopenis may lead to infection
Pneumacoccal organisms are commonly involved, but shingles (ie., hespes zoster)
and Hazsmophilus infections are also more common among patients with M.

Hyperviscosity may be associated with 3 number of symptoms, incloding,
generalized malaise, infection, fever, paresthesia, sluzgzish mentation and sensory
loss. Patients may report headaches and sommolence, and they may bruize easily snd
have hazy vision. Patients with MM typically expenence these symptoms when their
SETUM VisCosily is greater than 4 times that of nonmal semom.

Epistaxis may be 8 presenting symptom of MM with a high tumor volome.
Occasionally, patdents may have such a high volome of monoclonal protein that their
bloed viscosily increases, resuling in complications such as sooke, myocardial
ischemia, or infarction.

Carpal tunnel syndrome is a common complication of nryeloma. Meningitis
(especially that resuling from poneummococczl of meningococcal infection) is more
common in patents with MW, Some peripheral neuropathies have been atributed 1o
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M. Long-term neurologic fimction is directly related to the rapidity of the dizpnosis
and the institwtion of appropriste therapy for MM,

Anamia, which may be quite severe, is the most common canse of weskness
in patients with M.

On bead ears, eyes, nose, and throat (HEENT) examination the eyes may
show exmdative macular detachment, retinal hemorrhage, or cotton-wool spots. Pallor
from anemia may be present. Ecchymoses or purpura from thrombocytopenia may be
evident.

Bony tendemess it not uncommon im MM, resulting from focal Iytc
destructive bone lasions or pathologic frachure. Pain without tenderness is fypical
Pathologic frachures may be observed. In general, painful lesions that invelve at least
50 %% of the cortical dismeter of a long bone or lesions that involve the femoral neck
or calcar femorale are at high (50 %) risk for a pathologic fracure. The risk of
fractore is lower in upper-extremity lesions than in lower-extremity lesions. Even a
small cortical defect can decrease torsional sirenpth by &5 mmch as §0 %o (soess riser
effiect).

Newrologic findings may inchade a sensory level change (1.e., loss of sensation
below a demmatome comesponding to a2 spinal cond compression), neuropathy,
myopathy, 2 Tinel sizn or a Phalen sizn due to carpel tinme] compression secondary
to amyloid depositon

Exiramedullary plasmacytomas which consist of sofi-tissue masses of plasma
cells, are not uncommeon . Plasmacytomas have been described in almost every site in
the body. Although the aerodigestive tract is the most commeon location, reports also
describe orbital, esr canal outsneous, gastric, rectal, prostatic, snd retroperitonesl
lesions.

On evaluation of the abdomen  hepatosplencmegaly may be discovered
Cardiovascular system exsmination may reveal cardiomepaly secondary to
impmnoglobulin depesiton.

Amyloidosis may develop in some patients with MM The characteristc
physical exsmination findings that suggest amyloidosis inclnde the following:

Shoulder pad sign

Macroglossia

Typical skin lesions

Postprotoscopic peripalpebral purpura
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The showlder pad sign is defined by bilateral swelling of the shoulder joints
secondary to amyloid deposidon. Physicians describe the swelling as hard and
mbbery. Amyloidosis may also be associated with carpal tunnel syndrome and
subontanaons nodules.

Macroplossia may ecour secondary to amyloid depositon in the fongue and is
1 common finding in patients with amyloidosis.

Skin lesions that have been described as waxy papules of nodules may oooar
on the torse, ears, or lips.

Postprotescopic peripalpeibral purpura sirongly suggests anryloidosis. Patients
may develop raccoonlike dadk circles around their eyes following any procedure that
parallels a prolonged WValsalva manmewver. The capillary fragility associated with
amyloidosis may sccount for this observation In the past, this correlation was
observed when patents underawent rectal biopsies to make the diagnosis.

Perform a complete blood couns (CBC) to derermine [ the pademt Ras
amemia, thrombocytopenia, or lenkopenia. The CBC and djfferendal may show
pancylopenia, abnermal coagulation, and an increased erydhrocyie sedimentation
rate (ESR). The reviculocyte connt is npically low. Peripheral blood smears may
show Roulean formarion.

Obtain 3 comprehencive metabolic panel to assess levels of total protein
alomin and globuling blood urea nigogen (BUN), creatinine, and uric acid {uric acid
will be high if the patient has high cell tumover or is dehydrated).

Obtain & 24-hour urine collection for quantification of the Bence Jomes
protein (e, lambda light chains), protein, and creatinine clearance. Qmantification of
profeinurnia s usefl for the diagnosis of MM (=1 g of protein in 24 h ic a major
criterion) and for monitoring the response to therapy. Creatinine clearance can be
useful for defining the severity of the patient’s renal impainment.

Serum protein elecrophoresis (SPEPF) is used to determine the type of each
protein present and may indicate a characteristic curve (e, where the spike is
ohserved). Unne protein elecoophoresis (UPEPF) is used to identify the presence of
the Bence Jones protein in uwrine Immmmofizstion is used to identfy the subtype of
protein (i.e., IgA lambda).

The 2011 National Comprebensive Cancer Metwodk (WNCCH) Clindcal
Practice Guidelines on Oncology, Multiple Myeloma Version recommend the use of
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semum free light chain assay as well as fluorescence in sim hybndization (FISH) for 1
q21 amplification as part of the inital disgnostic workup.

Chemical screening, including calcium and creatinine SPEP, immmnofixation,
and immumoglobulin quantitation, may show azotemia, hypercalcemia an elevated
alkzline phosphatase level, and hypoalnominemis. A high lactc dehydrogenase
(LDH) level is predictive of an agzressive ymphomalike course.

SPEP iz a nseful screening test for detecung M-proteins. An M-component is
usually detected by mesns of high-resohition SPEP. The kappa-to-lambds ratio has
been recommended as a screenming tool for detecting M-component abnonmalities. An
M- component serum concentration of 30 gL is a3 minimal diagnostic criterion for
MM, In about 25 % of patients, M-profein cannot be detected by usimg SPEP.

Foutine urinalysis may not indicate the presence of Bence Jones proteimiria
Therefore, a 24-hour urinalysis by means of UPEP or immunoelecirophoresis may be
required UPEP or immmmoelecomophoresis can alse be used to detect an M-
compaonent and kappa or lambda light chains. The most important means of detecting
MM is alecrophoretic measurement of immamaglobuling in both serum and urine.

Ouanmative Immunoglobulin Levels (Igt, Igd, IgM). Suppression af
nenmyelomarous mmmuneglobulin is @ miner diggnostc criterion for MM The
level of MM provein (Le., M-provein level), as documented by the immunoglobulin
level, can be wsefhl as a marker o assess tie response fo therapy.

P-2 Microglobulin  is a swrrogate marker for the overall body mmor
burdem. The level gf beta-! microglobulin s imcreased in padenrs with remal
inswfffciency withous MM, witich &3 one reason thar it s @ usefiul prognosficater in
MM The progross af padenes with MM and impaired remal funecdon is reduced.

C-reactive protein (CEP) is 3 surogate marker of interleukin (IL}-§ activity.
IL-6 is often referred to as the plasma cell growth factor. Like P-2 microglobuling
CEP is useful for prognosticaton.

Check the semum viscosity in patients with central nervous system (CINS)
symptoms, nosebleads, or very high M-protein levals.

Simple radicsraphy is indicated for the evaluation of skeleton lesions, and a
skelets]l survey iz performed when myelomsa is in the differential disgnosis. Plamn
radiography remame the gold standard imaging procedure for staging newly
diagnosed and relapsed mryeloma patients, according fo an International Myeloma
Working Group consensus statement
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Perform a complete skeletal series atf dizgnosis of MM including the skull {3
Very common site of bone lesions in persons with MM, the long bones and the spine.

Cmoventional plain radiegraphy can wmally depict Iytic lesions. Such lesions
appear a5 nmltiple, rounded, punched-out areas found in the skull vertebral column,
ribs, and/or pehis. Less common but not rare sites of imvolvemsnt include the long
bones. Plain radiographs can be supplemented by computed tomoegraphy (CT)
SCanming to assess cortical involvement and risk of fachure. Diffuse osteopenia may
suggest nryelomatous mvolvement before discrete lytic lesions are apparent.

Findings from this evaluation may be used to identify impending pathologic
fractures, allowing physicians the opportanity to repair debilities and prevent further
maorhidity.

Magnetc resonsnce imaging (MET) is useful in detecting thoracic and lnmbar
cpine lesions, paraspinal involvement, snd early cord compression Findings from
MPI of the vertebrae are often positive when plain radiographs are not MFEI can
depict as many as 40 % of spinal sbnommalities in patients with asymptomatic
gammopathies in whom radiographic studies are normal. For this reason, evahiate
symptomatic patients with MFEI to obtsin a clear view of the spinal colomm and to
assess the inteprity of the spinal cord.

Comparative sudies have suggested the possible nility of posioon emission
tomopraphy (PET) scanning in the evaluation of MM. For example, a comparison
study of PET scanning and whole-body MPI in patents with bone marrow biopsy-
proven mmltiple myeloms found that although MPI had higher sensitivity and
specificity than PET in the ssseccment of disease activity, when wsed in combination
and with concordant findimgs, the 2 modalities had a specificity and positive
predictive value of 100%.

These researchers sugmest that the combination of modalities may be valuable
for assessing the effectivensss of meatment, when aggressive and expensive regimens
are nsed. However, PET s:canning has not yet been integrated into standard practice.
The International Myeloms Working Group notes the potential usefnlness of PET
scanming in selected padents but suggests that such smdies ideally should be
performed in the context of a clinical trial.

Do mot use bone scans to evalate MM, Cyiokines secreted by MM cells
suppress osteoblast activiry; therefore, fypically, ne increased uptake is observed On
technetium bone scanning. more than 50 %a of lesions can be missed.
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MM is charactenzed by an increased momber of bone marrow plasma cells.
Plazma cells show low proliferative activity, as measured by using the labeling index.
This index is a relisble parameter for the diagnosis of MM. High values are soongly
comrelated with progression of the disease.

Obtain bone marmow aspirate and biopsy samples from patients with MM o
calculate the percentage of plasma cells in the aspirate (reference range, up to 3 %)
and to look for sheets or clusters of plasma cells in the biopsy specimen Bone
mamow biopsy ensbles a more acoorate evalustion of maliznancies than does bone
MEATOW Aspiration.

Plasma cells are 2-3 tmes larger than fypical lymphocytes; they have
eccentric nuclei that are smooth (round or oval) in comtour with clumped chromsatin
and have a perimaclear halo or pale zone The cytoplasm is basophilic.

Mamy MM cells have characteristic, but not disgmostic, cytoplasmuc
imchisions, wsumlly conmining inwmmoplebuling The vanants inchade Mott cells,
Fussell bodies, grape cells, and momla cells. Bone marmow examinsfion reveals
plasma cell infiltration, often in sheets or chumps. This nfiltration is different from
the lymphoplasmacytic infiltration observed mm patients with Waldenstorom
macToglobulinermis.

Analysis of bone biopsy specimens may reveal plasmacytic, mixed cellular, or
plasmablastic histologic findings. With the plasmacytc type, median survival is
approximately 39,7 months. With the mixed cellolar type, survival is 16,1 months,
and with the plasmablastic type, survival is 9,8 months.

Cytogenetic analysis of the bone mamow may conmibute significant
prognostic information in omitple myeloms. The most sipmficant cytogenstic
abnormality appears to be deletion of 17p 13. This abnormality is associsted with
shorter survival, more extramedullary disease, and bypercalcemia This lous is the
site of the TP53 tmmeor suppressor gene. Chromosome 1 aboormalides and c-mpc
defects are also significant progmostic factors in mmltiple nryelomsa.

Althongh not as well defined as in other hematologic malignancies, swch as
acute leukemia, risk-adapted therapy based on cytogenetic abmormalities is at the
forefromt of myeloms research.

Fenal failore and insufficiency are seen in 25 % of patents with MM
inchuding the following manifestations:

Myeloma kidney syndrome with mmltiple etiologies
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Anmyloidosis with Lght chains

Nephrocalcingsis due to hypercalcemia

Anemia, neuiropenia, or thrombocytopenia is due to bone mamow nflration
of plasma cells. Thrombosis and Faynsud phenomenon due to cryoglobulinemia may
be presant.

Bone dizease may result in the following:

Severe bone pain, pathologic fracture due to lytic lesioms. Lytic disesse or
fractiure may be observed on plain radiozraphs.

Increased bone resorpiion leading to hypercalcemia

5Spinal cord compression. This is one of the most severe adverse effects of
MM. Feports indicate that as many as 20 % of patients develop spinal cord
Ccompression At some point during the course of their disease. Symptoms typically
inc'uds back pain, weakness or paralysis in the legs, oombness, or dysesthesizs in the
lower exmemities However, depending on the level of invelvement patents may
present with upper-exmemity symptoms.

Fadiculopathy and'or cord compression may ocour because of skeletal
destmction and nerve compression

Bacterial infection may develop; it is the leading cause of death in patents
with nryeloma The highest risk is in the first 2-3 months of chemotherapy.

Purpura, retinzl hemorthage, papilledems coronsry ischemiz sermres, and
confusion may eooar &5 a result of hyperviscosity syndrome.

Hypercalcemiz may csuse polyunia snd polydipsia, mmscle cramps,
constipation, and a chanpe in the patent’s mental stams.

Diifferential diapnoses

MaliFmant Lymphioms

Metastatic Carcinoma

Monoclonal Gammopathies of Uncertain Origin

Waldenstrom Hypergammaglobulinemia Treatment

Chemotherapy for sympiomatic patients

Thalidomide, bortezomib, or lenalidommide with corficostercids andior
chemotherapy

Possibly maintenance therapy

Possibly stem cell transplantation
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Possibly radiation therapy

Treatment of complications (snemia, hypercalcemnia, renal msufficiency,
infiections, skelstal lesions)

Initis] Approach to Treamment of MM

Nontransplantation candidate (based oo age, performance score, and
comarbidity. Indnction trestment — Maintenance

Transplantztion candidate: Induction weamment (ponalkylator-based induction
x4-4 cycles) —Stem cell harvest —Stem cell mansplantation —Maintenance

KNCCH. Clinical practice guidelines in oncology: nmltiple mryeloms Induction
Therapies: Transplantation Eligible

KCCH Category 1

Bortezomib/dexamethasone (VD)

Bortezomib/thalidomide/dexsmethasone (VTD)

Bortezomib/'doxorubicin’ dexamethazone (PATY)

Lenalidomide/dexsmethasone (FIN)

KCCH Category 2A

Bortezomib/cyclophosphamide/dexamethasone (CyBorD)

Bortezomib/lenalidomide'dexamethazone (WVEI)

KNCCH Category 2B

- Thalidomide dercamethasone (TD)

Dexsmethasone

Liposomal docomubicin/vincristine/dexamethasone (DD

Induction Therapies: Transplantation Eligible

KWCCH Category 1

Lenalidomidelow-dose dexamethasone (Fd)

Melphalan prednisone bortezomib (MEFV)

Melphalan prednizone Jenalidomide (WEFE)

Melphalan prednisone thalidonide (MPT)

KNCCH Category 2A

Bortezomibydexamethasone (VD)

Melphalan prednisone (WE)

WCCH Category 2B
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Dexamethasone

-Liposomal doxombicin/ vincristine/ dexamethazone (DVD)

Thalidomide 'dexameshaszone (TDY)

Vincristine ‘doxorubicin/dexamethasons { VALY

Factors Affecring Transplane Eligibiliry:

~Age

Older than §5 years of ape may not be eligible

Older patients more sensitive to toedcity; less physical reserve

Performance scone

Comaorbidities

Increased risk of infection

Decreasad tolerability for high-dose therapy

Trestment of maliznant cells: Untl recently, conventional chemotherapy
consisted only of oral melphalan and prednisonegiven in cycles of 4 to 6 weaks with
monthly evalustion of response. Fecent studies show superior outcome with the
additon of either borezomib orthslidomide. Cther chemotherapeutic dmgs,
inchading other alkylating dmes (.2, cyclophosphamide, doxorabicinend its newer
analog liposomasl pegylated doxorobicing also sre more effective when combined
with thalidomide or bortezomib. Many other patients are effectvely teatedwith
bortezomib, thalidomide, or lenalidomide plus glucocorticeids and or chemotherapy.

Chemotherapy response is indicated by decreases in serum or unme M-
profein, mcresses in RBCs, and improvement in renal fimcton among patients
presenting with kidney failara.

Autologous peripheral blood stem cell transplantation may be considered for
patients who hawve adequate cardiac, hepatic, pulmonary, and remal fumction
particularly those whose disesse is stable or responsive after several cycles of inifial
therapy. Allogeneic stem cell ansplantation after non-oryeloablative chemotherapy
(e.z., low-dose cyclophospharmide andfludarabine) or low-dose radiation therapy can
produce myeloms-fee survival of 5 to 10 yesrs in some patients. Howewer,
allogeneic stem cell tramsplanfaion remsins experimental becanse of the high
morhidity and mortality from graft vs. host disessa.

In relapsed or refractory myelomsa, combinations of bortezomib, thalidomide,
or ifts newer analog lenalidomide with chemotherapy of coricosteroids may be used.
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These dmgs are usually combined with other effective dmzs that the patient has mot
vet been treated with, althoush patients with prolonged remissions may respond to
rereament with the same regimen that lad to the remizsion

Maintenance therapy hss besn fried with ponchemotherapeutic drugs,
inchuding interferon 2, which prolongs remission but does not improve survival and is
associated with sipnificant adverse effects. Following a response to cordcostercid-
based regimens, corticostercids alone are effective as 2 maintensnce westment
Thalidomidemay also be effective as 3 maintenance trestment, and smdies are
evaluaing maintenance therapy with bortezomiband lenalidomide among patients
who have responded to these dmgs alone or in combination therapeutic regimens.

Treament of complications. In addition to direct treaoment of malignant cells,
therapy nmst also be directed at complications, which inclode spemia, hypercalcemia,
renal insufficiency, infections, and skeletal lesions.

Anemia can be treated with recombinant erythropodetn (40 000 units sc
once'week) in patients whose anemia is inadequately relieved by chemotherapy. If
anemis causes cardiovascular or significant systemic symptoms, packed RBCs are
ransfused Plasmapheresis is indicated if hyperviscosity develops.

Hypercalcemia is treated with saluresis, IV bisphosphonates, and sometimes
withprednisone. Most patients do not require allopuninel. However, allopurinol is
indicated for patients with high levels of senum uric acid or kigh tomor borden and a
high risk of tomor bysis syndrome with reament.

Penal compromize can be ameliorated with adequate hydration. Even patients
with prolonged, massive Bence Jones proteimuria (=10 to 30 g/'day) may have intact
renal function if they maintain urine owtput =2000 ml./'day. Dehydration combined
with high- csmolar I'V contrast may precipitate acute oliguric rensl failure in patients
with Bence Jones proteimuria

Infecion iz more likely during chemotherapy-indoced pentropenia. Inm
addiion, infections with the berpes zoster virus are ocowming more frequently in
patients ireated with newer sntdmiyeloma dmgs. Dooomented bactesial infections
should be eated with andbiotics; however, prophylactic use of angbiotics is mot
routinely recommended Prophylactic wse of antiviral dmugs may be indicated for
patients receiving specific dmgs. Prophylactic IV imomne globulin may reduce the
risk of infaction but is generally reserved for patients with recuming infectons.
Poemac occal and influenza vaccines are indicated to prevent infection.
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Skeletal lesions require mmifiple supportive messures. Maintensmce of
ambulation and supplemental Ca snd wvitamin D help preserve bone densify.
Analzecics and palliative doses of radiation therapy (18 to 24 Gy) can relieve bone
pain However, radiation therapy may impair the patient’s ability to receive cytotoxc
doses of systemic chemotherapy. Most patients, especizlly those with lytic lesions
and generalized osteoporTosis or osteopenia, should receitve a monthly IV
bisphosphonate (either pamidronste or zoledromic acid). Bisphosphonates reduce
skeletsl complications and lessen bone pain and may have an antinamor efact.

MM is 3 beteropeneous disesse, with survival ranging friom 1 year to more
than 10 years. Median survival in unselected patients with M is 3 years. The 5-year
relative survival rate is around 35 % Survival is higher in younger people and lower
in the elderly. It was estimated that shout 10 580 Americans (5 640 men and 4 940
women) would die of mmitiple myeloms in 2008.

The tamor burden and the proliferstion rate are the 2 key indicators for the
progoosis in pagents with MM Many schemas have been published to aid i
determining the prognosis.

Omne schema uses C-reactive protein (CEF) and P-2 nncroglobulin (which is
an expression of tumor burden) to predict survival as follows:

If levels of both proteins are less tham 6 mg/L, the median sarvival is 54
months.

If the level of only one component is less than § meL., the median survival is
17 momths.

If lewels of both profein values are greater than 6 mz/L, the medisn survival is
5 maomths.

Poor prognostic factors inchade the following:

Tumor mass

Hypercaloemia

Bence Jones proteinemia

Fenal impaimment (ie, stage B disease or creatnine level =2 mg/dl at
diazmosis)

The prognosis by reamment is as follows:

Conventional therapy: owverall sundval is approcdmately 3 years, and event-
free sumival is less than 2 years.
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High-dose chemotherapy with stemn-cell mansplantation: the overall survival
rate is greater than 50 % at 5§ years

Serumn amyloid P oretention: more than 50 %0 of patents have a medisn
survival of approximately 11 months.

Serumn amyloid P retenfion: median survival is 24 momths.

Bacteriz] infection is the leading cause of death in patients with myeloma

A study by Larsen et al, found that a significant reduction in plasma cell
proliferation in patent with newly diagmosed MM is an importamt predictor of
survival

Climical case. 52-year-old patient with multiple myeloma complicated with
chromic renal fajlare,

Fiz. 1. Skull X-ray showing multiple lucencies due to multiple myeloma.

Fiz_ 1. Pathological fracture of the L-spine duoe to multiple myeloma_




] H - it 2 Aplicowans videskd novinky” - 2018 — DI 3

Fig. 3. Ultrasound diagnostic. Hypersplenism  Heterogeniety echo.

-

Fig. 4. Bone marrow morphology. Plasma cells.
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