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1959 : Heremans; immiinglobiilin: antikor aktivitesi olan
yuksek molekuler agirlikli proteinler
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® 5 farkh AZ izotipi:y, o, Y, 0, €
® 2 HZ izotipi :k ve A

® Imminglobulin molekillerinin yaklasik olarak %60 k zincir, %40 A zinciridir.



Immiinglobilin artisi : -Monoklonal
- Poliklonal

* Poliklonal immiinglobiulinler :Farkli immunglobulin Greten lenfoid
hiicrelerin birkacinin cogalmasi

 Monoklonal immiinglobiilinler: Yapisal olarak benzerdir ve immunglobilin
ureten lenfoid hicrelerin tek bir klonunun cogalmasi



Plasma Cell Dyscrasias
Synonyms

Gammopathy

Monoclonal
gammopathy

Dysproteinemia

Paraproteinemia

M-protein

Albumin peak

Alpha-1

Gamma Globulin

Monoklonal Gamopati

- Paraproteinemiler veya disproteinemiler olarak da
bilinen monoklonal gamopatiler, farklilasmis B
lenfositlerin (plazma hicreleri) bir veya daha fazla
klonun cogalmasi ile karakterize bir grup hastaliktir.

Bu hastalik grubunda paraprotein veya monoklonal
(M) protein olarak bilinen, immiinolojik olarak
homojen imminglobdilin Gretimi ortak bulgudur.

Dolasimdaki M-proteini intakt immunglobulin olabildigi
gibi sadece hafif zincir veya nadiren de olsa sadece agir
zincir olabilir

*Pentamerik IgM'den (~ 900.000 Dalton), monomerik
serbest hafif zincirlere (~ 24.000 Dalton) kadar degisebilir.



Monoklonal gamopati iliskili hastaliklar

Differential diagnosis for monoclonal
gammopathy

Malignant

Plasma cell disease

= Monoclonal gammopathy of undetermined significance
« Multiple myeloma

= Smouldering multiple myeloma

« AL amyloidosis

« Other rarer malignant plasma cell disorders

B-cell (usually IgM) disease
« Lymphoplasmacytic lymphoma/Waldenstrom macroglobulinemia
« Chronic lvmphocytic leukemia

= Small lymphocytic lymphoma

= Marginal zone lymphoma

« Other indolent lymphomas (rare)

Benign

Autoimmune/inflammatory disease

« Rheumatoid arthritis, ankylosing spondylitis

« Systemic lupus erythematosis, scleroderma, Sjogren syndrome
« Vasculitis, polymyalgia rheumatica

« Paraprotein-associated neuropathies

Infectious disease

« Viral infections (EBV, CMV, HIV, HBV, HCV)

= Severe acute infections

= Subacute or chronic infections (osteomyelitis, endocarditis, abscess)

Posttransplant effect
= Response to stem cell or solid organ transplantation

Lymphoproliferative
3% (1,358)

Monoclonal Gammopathies
Mayo Clinic
1960-2010

SMM 4% (1,643)

Solitary or extramedullary
2% (843)

Macro 2.5% (1,075)
Other 4% (1,733)

Amyloidosis
9% (4,102)

MGUS
57.5% (25,004)




TAELE I. International Myeloma Woerking Group Diagnostic Criteria for Multiple Myeloma and Related Plasma Cell Disorders
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Disorder

Disease definition

Non-lgh monoclonal gammopathy of undetermined
significance (MGUS)

Smoldering multiple myeloma

Multiple myeloma

lgM Monoclonal gammopathy of undetermined
significance
(lgM MGUS)

All 3 criteria must be met:

« Serum monoclonal protein (non-igM type) <3 g/fdL

# Clonal bone marrow plasma cells <10%*

« Absence of end-organ damage such as hypercalcemia, renal insufficiency,
anemia, and bone lesions (CRAB) that can be attributed to the plasma cell
proliferative disorder

Both criteria must be met:

« Serum monoclonal protein (lgG or IgA) =3 g/fdL, or urinary menoclonal
protein =500 mg per 24 h and/or clonal bone marrow plasma cells 10%-60%
« Absence of myeloma defining events or amyloidosis
Both criteria must be met:

e Clonal bone marrow plasma cells =10% or biopsy-proven bony or

extramedullary plasmacytoma
+ Any one or more of the following myeloma defining events:

o Evidence of end organ damage that can be attributed to the underlying
plasma cell proliferative disorder, specifically:

= Hypercalcemia serum calcium =025 mmol/L (=1 mag/dL) higher
than the upper limit of normal or =275 mmol/L (=11 mg/dL)
= Renal insufficiency: creatinine clearance <40 mL per minute or
serum creatinine =177 pmol/L (=2 mg/dL)
= Apnemia: hemoglobin value of =2 gfdL below the lower limit
of normal, or a hemoglobin value <10 gfdL
= Bone lesions: one or more osteclytic lesions on skeletal radiography,
computed tomography (CT), or positron emission tomography-CT
(PET-CT)
o Clonal bone marrow plasma cell percentage =60%
o Involved: uninvolved serum free light chain (FLC) ratio =100 (involved free
light chain level must be =100 mg/L)
o =1 focal lesions on magnetic resonance imaging (MRI) studies (at least
5 mm in size)
All three criteria must be met:

e Serum IgM monoclonal protein <3 g/dL

« Bone marrow lymphoplasmacytic infiltration <10%

+ Mo evidence of anemia, constitutional symptoms, hyperviscosity,
lymphadenopathy, or hepatosplenomegaly that can be attributed to the
underlying lymphoproliferative disorder.




Light Chain MGUS « All criteria must be met:
» Abnormal FLC ratio (<0.26 or =1.65)
e Increased level of the appropriate involved light chain (increased kappa FLC in
patients with ratio =»1.65 and increased lambda FLC in patients with ratio <0.26)
e No immunoglobulin heavy chain expression on immunofixation
« Absence of end-organ damage that can be attributed to the plasma cell
proliferative disorder
« Clonal bone marrow plasma cells <10%
¢ Urinary monoclonal protein <500 mg/24 h
Solitary plasmacytoma All four criteria must be met

¢ Biopsy proven solitary lesion of bone or soft tissue with evidence of clonal
plasma cells

¢ Normal bone marrow with no evidence of clonal plasma cells

¢ Normal skeletal survey and MRI (or CT) of spine and pelvis (except for the
primary solitary lesion)

e Absence of end-organ damage such as hypercalcemia, renal insufficiency,
anemia, or bone lesions (CRAB) that can be aftributed to a lympho-plasma
cell proliferative disorder

Solitary Plasmacytoma with minimal marrow All four criteria must be met
involvement”
e Biopsy proven solitary lesion of bone or soft tissue with evidence of clonal

plasma cells
« Clonal bone marrow plasma cells <10%

Disorder Disease definition

¢ MNormal skeletal survey and MRI (or CT) of spine
and pelvis (except for the primary solitary lesion)
¢ Absence of end-organ damage such as hypercalcemia,
renal insufficiency, anemia, or bone lesions (CRAB) that
can be attributed to a lymphoplasma cell proliferative disorder
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Systemic AL amyloidosis All four criteria must be met:
s Presence of an amyloid-related systemic syndrome (such as renal, liver, heart, gas-

trointestinal tract, or peripheral nerve involvement)

» Positive amyloid staining by Congo red in any tissue (eg., fat aspirate, bone marrow,
or organ biopsy)

« Evidence that amyloid is light-chain related established by direct examination of the
amyloid using Mass Spectrometry (MS)-based proteomic analysis, or immuno-

electronmicroscopy, and

[20,30]

# Evidence of a monoclonal plasma cell proliferative disorder (serum or urine M pro-
tein, abnormal free light chain ratio, or clonal plasma cells in the bone marrow) Note:
Approximately 2 to 3% of patients with AL amyloidosis will not meet the requirement
for evidence of a monoclonal plasma cell disorder listed abowve; the diagnosis of AL
amyloidosis must be made with caution in these patients.
POEMS syndrome All 4 criteria must be met [31,32]
e PFolyneuropathy
e Monoclonal plasma cell proliferative disorder (almost always lambda)
e Any one of the following three other Major criteria:
1. Sclerotic beone lesions
2. Castleman's disease
3. Elevated levels of vascular endothelial growth factor (VEGF)*
= Any one of the following six Minor Criteria
. Organomegaly (splenomegaly, hepatomegaly, or lymphadenopathy)
. Extravascular volume overload (edema, pleural effusion, or ascites)
. Endocrinopathy (adrenal, thyroid, pituitary, gonadal, parathyroid, pancreatic)®
. Bkin changes (hyperpigmentation, hypertrichosis, glomeruloid hemangiomata,
plethora, acrocyanosis, flushing, white nails)
. Papilledema
. Thrombocytosis/polycythemiaMote: Mot every patient meeting the above
criteria will have POEMS syndrome; the features should have a temporal relation-
ship to each other and no other attributable cause. Anemia and/or thrombocytope-
nia are distinctively unusual in this syndrome unless Castleman disease is present.
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New IMWG Criteria for MM diagnosis

Clonal bone marrow plasma cells =210% or biopsy-proven bony or extramedullary plasmacytoma
PLUS a myeloma defining event:

One or more biomarkers of malignancy: Evidence of end-organ damage that can be attributed
¢ Clonal bone marrow plasma cells 260% to the underlying plasma cell proliferative disorder:
* Involved:uninvolved sFLC ratio =100* OR * Hypercalcaemia
» =1 focal lesion on MRI studies * Renal insufficiency CRAB
* Anaemia features
* Involved Freelite concentration must be =100mg/| + Bone lesions

Evidence of end-organ damage:

* Calcium level elevation
= >11mg/dL or 1 mg/dL > ULN

* Renal insufficiency
C RA B ~ Creatinine clearance < 40 mL/min or creatinine > 2 mg/dL
+ Anemia

— Hemoglobin < 10 g/dL or 2 gfdL < ULN
= Bone lesions
- Lytic bone lesions by skeletal survey or PET/CT




|
Table 2. Diagnostic Tests for Multiple Myeloma

Tests performed by oncology Tests indicated in special
Initial tests Confirmatory tests consultant circumstances
Complete blood count 24-hour urine protein Bone marrow aspirate and Bone densitometry
with differential Beta,-microglobulin biopsy with cytogenetics, PET/CT or whole-body MRI

Serum albumin, calcium, Lactate dehydrogenase flow cytometry, fluorescence

creatinine, electrolytes, o in situ hybridization, and/or
and urea nitrogen g e Tl s ee m) immunohistochemistry ;
Serum immunofixation electrophoresis lesion

Serum viscosity
Tissue biopsy of bony or other

Serum protein electrophoresis*
Serum quantitative immunoglobulins
Skeletal surveyt

Urine immunofixation electrophoresis
Urine protein electrophoresis

MRI = magnetic resonance imaging, PET/CT = positron emission tomography/computed tomography.

*—A plain language summary on protein electrophoresis for physicians is available at http://www.aafp.org/afp/2005/0101/p105.html.
t—Some authorities recommend MRI or PET/CT as initial imaging, current published guidelines still recommend plain film skeletal survey as the initial
evaluation, especially for the family physician.

Information from references 10 through 12.
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INITIAL DIAGNOSTIC WORKUP

CLINICAL
PRESENTATION

« History and physical exam Useful In Cartain Circumstances oy
= CBC, differential, platelet count * Whole body or skeletal MRI or Tragtmant .
* Exam of peripheral blood smear whole body FDG PET/CT scan®* (MYEL-2)
* Serum BUN/creatinine, electrolytes, albumin,” « Tissue biopsy to diagnose a Solitary
and calcium solitary osseous or extraosseous plasmacytomad
* Creatinine clearance (calculated or measured plasmacytoma See Solitary
directly) « Plasma cell proliferation Extraosseous:
« Serum uric acid * Serum viscosity Primary Treatment
» Serum LDH® and beta-2 microglobulin® * HLA typing (MYEL-2)
* Serum quantitative immunoglobulins, serum » Echocardiogram
protein electrophoresis (SPEP), serum * Evaluate for light chain S B
immunofixation electrophoresis (SIFE) amyloidosis, if appropriate
« 24-h urine for total protein, urine protein See NCCN Guidelines for o ticyhe —|Teatment
electrophoresis (UPEP), urine immunofixation  Systemic Light Chain Amyloidosis y (MYEL-3)
electrophoresis (UIFE)
« Serum free light chain (FLC) assay
« Skeletal survey or whole body low-dose CT
scan®€
« Unilateral bone marrow aspirate + biopsy,
including bone marrow Immunohistochemistry . See Primary
and/or bone marrow flow cytometry Active de ——|Treatment
* Metaphase netics on bone marrow (symptomatic) (MYEL4)
* Plasma cell FISH" [del 13, del 17p13, t(4;14),
t(11;14), t(14;16), t(14:20), 1q21 amplification],
1p abnormality

AThese lests are essential for R-ISS staging

® Additional testing (whole body or skeletal MR| or whole body FDG PETI/CT scan) is recommended to discern active from smoldering myeloma, if skeletal survey is
negative. If FDG PET/CT has been done, then skeletal survey is not needed.

:Constd« using the same imaging modality used during the Initial workup for the follow-up assessments.
See Staging Systems for Multiple Myeloma (MYEL-A).

Note: All recommendations are category 2A uniess otherwiso indicated.
Chinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged.

MYEL-1
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RESPONSE CRITERIA FOR MULTIPLE MYELOMA
(Revised based on the new criteria by International Myeloma Working Group [IMWG])
IMWG criteria for response assessment including criteria for minimal residual disease (MRD)
Response Category® Response Criteria
IMWG MRD criteria (requires a complete response as defined below)
MRD negativity in the marrow (next tion flow [NGF], next-generation sequencing [NGS], or both) and by
Sustained MRD-negative imaging as defined below, confi minimum of 1 year apart. iubuquom evaluations can be used to further
specify the duration of nogtﬁ\my y (eg, MRD-negative at 5 years).
Absence of phenotypically aberrant clonal plasma cells by NGF® on bone marrow aspirates using the EuroFlow
Flow MRD-negative standard ration procedure for MRD detection in multiple myeloma (or validated equivalent method) with a
minimum sensitivity of 1 in 10° nucleated cells or higher.
Absence of clonal plasma cells by NGS on bone marrow aspirate in which presence of a clone is defined as less
Sequencing MRD-negative than two identical sequencing reads obtained after DNA sequencing of bdom marrow aspirates using a validated
equivalent method with a minimum sensitivity of 1 in 10‘ nucleated coll or higher.
MRD negativity as defined by NGF or NGS plus disappearance of every area of increased tracer uptake found at
Imaging plus MRD-negative baseline or a preced| &FDG PETICT or decrease to lou mediastinal blood pool standardized uptake value (SUV) or
decrease to less than that of surrounding normal tissue.®
Standard IMWG response criteria’
Stringent complete response Complete response as defined below plus normal FLC ratio? and absence of clonal cells in bone marrow biopsy Ry

immunohistochemistry (/A ratio <4:1 or 21:2 for x and A patients, respectively, after counting 2100 plasma cells).

Complete mponu'

Negative immunofixation on the serum and urine and disappearance of any soft tissue plasmacytomas and <5%
plasma cells in bone marrow aspirates.

Serum and urine M-protein detectable by immunofixation but not on electrophoresis or 290% reduction in serum

Very good partial response M-protein plus urine M-protein level <100 mg per 24 h.
250% reduction of serum M-protein plus reduction in 24-h urinary M-protein by 290% or to <200 mg 24 h.
If the serum and urine M-protein are unmeasurable, a 250% decrease in the difference between invo and
uninvolved FLC levels is required in place of the M-protein criteria.

Partial response If serum and urine M-protein are unmeasurable, and serum-free light assay is also unmeasurable, 250% reduction

in plasma cells is required in place of M-protein, provided baseline bone marrow plasma-cell percentage was 230%.
In addition to these criteria, if present at baseline, a % reduction in the size (sum of the products of the maximal
perpendicular diameters [SPD] of measured lesions) of soft tissue plasmacytomas is also required.

Minimal response

225% but 549% reduction of serum M-protein and reduction in 24-h urine tein by 50%-89%. In addition to
the .lbr:d“ listed criteria, if present at baseline, a 25%-49% reduction in SPD’ of soft tissue plasmacytomas is also
required.

Reprinted from The Lancet Oncology, 17: Kumar S, Paiva B, Anderson K, et al_ International Myeloma Woarking Group consensus criteria for response and minimal
residual disease assessment in mulliple myeloma, e328-46, Copyright (2016), with permission from Elsevier.

Continued

Note: All racommendations are catogory 2A uniess otherwiso indicated. Footnotes
Chinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged. MYEL.D
10F3
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RESPONSE CRITERIA FOR MULTIPLE MYELOMA
(Revised based on the new criteria by International Myeloma Working Group [IMWG])
Response Category® Response Criteria
Not recommended for use as an indicator of response; stability of disease is best described by providing the time-to-
Stable disease progression estimates. Not meeting criteria for complete response, very good partial response, partial response, minimal
response, or progfnam disease.
Any one or more of the following criteria:
m..“ “ 25% "om frmact cranfiemad racnanca ualia in Ana or marca of the Mw‘ng cmm:
Serum M-protein (abse
Serum M-protein inc| 4 AR
ey O€S YUksekligi pweon invoived
Progressive disease™! mm m ; g nce be n inv: and uninvolved FLC levels
In patients without it measurable involved FLC levels, bone marrow
plasma-cell percenta ust be 210%);
Appearance of a new n, or 250% increase in the longest diameter of a
previous lesion >1 1
250% increase in circ iis is the only measure of disease.
Clinical relapse requ
Direct indicators of | im elevation, renal fallure, anemia, lytic bone
lesions [CRAB featui rative disorder. It Is not used In calculation of
time to progression that can be reported optionally or for use in
clinical practice;
Clinical Development of new tic fractures do not constitute progression);
» relapse Definite increase in t efinite increase is defined as a 50% (and 21 cm)
increase as measure
Hypercalcemia (>111
Decrease in hemoglc¢ loma-related conditions;
Rise in serum creatir 1d attributable to myeloma;
Hyperviscosty relatt . [T T T T T | I
Relapse from complete Any one or more of t
response (to be used only |Re ance of ser. sresis!;
"m. .Mpdﬂ' i’ m“ da% P.'lll- WERS I AT VLIS e s,
disease-free survival) Appearance of any other sign of progression (ie, new plasmacytoma, lytic bone lesion, or hypercalcemia) (see above).
Any one or more of the following criteria:
Relapse from MRD Loss of MRD negative state (ovl%onco of clonal plasma cells on NGF or NGS, or positive imaging study for recurrence of
negative (to be used only | myeloma);
if the endpoint is Re ance of serum or urine M-protein by immunofixation or electrophoresis:
disease-free survival) De of 25% clonal plasma cells in bone marrow;
Appearance of any other sign of progression (ie, new plasmacytoma, lytic bone lesion, or hypercalcemia).
eprinted from The Lancet Oncology, 17: Kumar S, Paiva B, Anderson K. et al. International Myeloma Working Group consensus criteria for response and minimal
residual disease assessment in multiple myeloma, e328-46, Copyright (2016), with permission from Elsevier. aiatusacs
Note: All recommendations are category 2A uniess otherwiso indicated,
Chinical Trials: NCCN believes that the best management of any patient with cancer is in a clinical trial. Participation in clinical trials is especially encouraged., MYEL-D
20F3
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Monoklonal Protein Nasil Tespit Edilir ve Olculiir?

Monoklonal proteinler kanda ve/veya idrarda tespit edilebilir ve 6lcilebilirler.

Monoklonal proteinlerin taranmasi, nitelendirilmesi ve miktarinin belirlenmesi icin
cok sayida teknik vardir.

Bu teknikler maliyet, kolaylik ve sensitivitelerine gore degisir.



1990 yillarina kadar monoklonal gamopatilerin tanimlanmasinda:
serum protein elektroforez(SPE),

immunelektroforez (IEF),

immunfiksasyon elektroforez(IFE)

serumda immunglobulin agir zincirlerin nefelometrik élcimu

MGUS ve MM hastalarin cogunda bu dlcimler yeterli

Fakat AL olan hastalarin cogunlugu ve non-sekratuar veya oligosekratuar miyelom
hastalarinin %3’ den fazlasi icin yetersiz



e 2001: Serbest immiinglobiilin hafif zincir (k ve A) ticari kit (The Binding Site,
Ingiltere) (nefelometrik ve tiirbidimetrik)

* Kk ve A serbest hafif zincirlerin kantitatif olcimleri, serbest k/A orani
(Free light chain, FLCveya “Freelite” )



Serum Protein Elektroforezi (SPE)

*Monoklonal protein varligini arastirmak icin en degerli test
*Artmis total serum proteini saptanan hastalar icin de degerlidir

Normal
Serum Protein Elektroforezinin endikasyonlari Muitiple myeloma
* Primer olarak monoklonal gamopati tarama testi
* Aciklanamayan periferal néropati l i I l \
* Aciklanamayan anemi/sirt agrisi/halsizlik/zayiflik T

* Hipergamaglobulinemi/ hipogamaglobiilinemi

e >40 yas hastalarda agir proteindri

* Aciklanamayan patolojik kirik veya litik lezyonlar
 |drarda Bence Jones proteini varlig



Plazmada farkh yapi ve
fonksiyona sahip yulzlerce
protein bulunur (plazma
proteinleri)

Bazilari basit polipeptid yapida
oldugu halde, bazilari ise
immiinglobiilinler gibi buyiik ve
karmasik yapiya sahiptir

1

Grup Protein MA (kD) Fonksivonu
Albumin 67 Osmotik basmem  korunmasi; vag
asitler1, biliribun, safra asitler1. steroid
hormonlar, ila¢ ve morganik ryonlarm
tasimmasi
al- globulinler: Antitripsin 51 Tripsin ve diger proteazlarn mhibitérii
Antikimotripsin 58-68 Kimonpsin mhibitérii
Lipoprotein (HDL) 200-400 Lipid tasinmasi
Protrombin 72 Faktor IL, trombin 6nciili
Transkortin 51 Kortizol, kortikosteron ve
progesteronun tasinmast
Asit glikoprotein 44 Progesteronun tasimmasi
Troksin-baglayici globulin 54 Ivodotroninlerinin tasinmasi
a2- globulinler: Seruloplazmin 135 Bakur ivonlarm tasmmasi
Antitrombin IIT 58 Kan pihtilagma mhabitéria
Haptoglobin 100 Hemoglobimn baglayic:
Kolmesteraz 350 Kolin esterlern parcalanmasi
Plasmingjen 20 Plazmin &nciilii,
kan pihtolasmasimm bozulmas:
Makroglobulin 725 Proteaz baglayict,
cinko ivonlarm transportu
Retinol-baglayici protein 21 Vitamin A nin transportu
Vitamin D-baglayic: protem 52 Kalsiollerin transportu
B-Globulinler: Lipoprotemn (LDL) 2.000-4.500  Lipidlerin tagmmasi
Transferrin 80 Demir iyonlarn tasinmasi
Fibrinojen 340 Koagulasyon faktor-1
Sex hormon-bindmmg globulin 65 Testosteron ve estradiolin tasinmasi
Transkobalamin 38 Vitamin B12in tasinmasi
C-reactif protein 110 Kompleman aktivasyonu
v-Globulinler: IgGG 150 Gec antikorlar
IgA 162 Mukoza-koruyucu antikor
IeM 900 Erken antikorlar
IeD 172 B-lenfosit reseptorler
IsE 196 Reagin

{Color Atlas of Biochemistry/ Second edition)



Serum protein elektroforezi (SPE)

* Rutin elektroforez teknikleri
a) Agaroz jel elektroforezi
-Jelin dansitometrik taramasi ile kantite edilir
b) Kapiller elektroforez

!

Avantajlari
*  Hizl
* Gerekli 6rnek hacmi ¢ok distik
* Otomatize

Dezavantajlari
* Notral 6rnekler ayirt edilemez
* Isinma
* Maliyet daha ylksektir




Patolojik SPE paternleri

* Monoklonal gamopati (gamma, beta veya alfa-2 bolgesinde M-proteini saptanir)
* Biklonal gamopati
* Poliklonal gamopati
— Karaciger hastalig
— Bag dokusu hastaligi
— Kronik enfeksiyon
— Hematolojik hastalik
— Hematolojik olmayan malignansi
— Diger
* Hipogammaglobulinemi
* Digerleri
— Azalmis albiimin ve artmis alfa-1 ve alfa-2 globulinler (enfeksiyon veya metastatik malignansi)
— Alfa-1 globulinde belirgin azalma (alfa-1 antitripsin eksikligi)
— ki albliimin bandi (bisalbiiminemi)



Monoklonal immiunglobulin ve serum protein elektroforezi

Normal plazma P2 P3 P4 PS5
hicreleri

Bir plazma hiicresinin malign
transformasyonu
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Serum protein elektroforezinde kalitatif
ve/veya kantitatif degisiklikler

Monoklonal imminglobulin
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Protein elektroforezinde en sik interferans nedenleri

*Fibrinojen

*Hemoliz

*Kontrast boyalari

*Antifungal 5-florositozin
*Antibiyotikler

*Heterofil antikorlar

eJelatin bazh plazma ikameleri
*Poliklonal IgG, benzerleri
*Hidroksikobalamin

*Monoklonal tedaviler



SPE - M-proteini icin yanlis negatif sonuglar

 M-proteini diger plazma ile kompleks yapabilir veya IgM dimer ve pentamerleri, IgA
polimerleri veya IgG agregatlari varliginda poliklonal benzeri bir patern olabilir

* Monoklonal hafif zincirler saptanamayacak miktarda olabilir
* IgD veya Igk miyeloma olgularinda M-proteini gbézden kacabilir



SPEP

* Avantajlari
— Basit manuel semiotomatik metod

— Kantititatif (dansitometrik olarak 6lctlir)

* Dezavantajlari
* -M protein miktarini 6lcer fakat mevcut M protein tipini saptayamaz
— Insensitif, hafif zinicir tespit etme limiti 500-2,000 mg/L



Idrar Protein Elektoroforezi(UPEP)

Normalde idrarda bulunan proteinler

e Albiimin (<20 mg) e 24 saatlik idrar

y * Buzdolabinda 14 gtin, donmus 7 glin stabildir.
* Tamm - Horsfall proteini (<75mg)

— Henle kulpu ve distal tibtilde sentez ve sekrete edilir. °

M-protein miktarini élcer ancak mevcut olan M-
* Diger: protein tlrunu tespit edemezler

— Hafif zincir imminglobdilinler

- Urokinaz * MM hastalarinda tani ve takip de kullanilir
— Miramidaz
= Alkalen fosfataz * M protein varligl ve immunfikasasyon elektroforezi

le birlikte degerlendirilir .
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UPEP

* Avantajlari
— Basit manuel semiotomatik, tam otomatik metod
— Kantitatif
* Desavantajlari
— Bobrek fonksiyonundan etkilenir
— 24 saatlik idrar toplamada zorluk
— Subjektif degerlendirme
— Kotu tekrarlanbilirlik sonuclari



IMMUNFIKSASYON ELEKTROFOREZ(IFE)

— ilk olarak 1964 yilinda Alfonso tarafindan
tanimlanmis

— Serum proteinleri elektroforezle ayrilir

— Spesifik antikorlarla (Ig G, A, M ile K ve L)
islem yapilir

— Pozitifse presipitasyon bandi olusur

— Presipite olmayanlar yikanarak uzaklastirilir
— Boyama islemi yapilir

SP

G

A

M

.
L

™

— M-proteinini 200 mg/L’ye dek saptayabilir

Normal goriinim

En koyu IgG boyanir

Bunu daha hafif IgA izleyebilir
IgM boyanmaz veya belli belirsiz

K > L (K ve L goriiniimiinde uygunsuzluk varsa M-proteini
icin dikkat!)

— Alt tipler IFE’de bantlar seklinde tespit edilir,
IFE SPEP ten daha sensitif olmasina ragmen
M-protein alt tipinin miktarini tayin edemez.



Genellikle kappa ve IgG bandlarin renk siddeti en fazladir. IgA ve lambda daha az boyanir iken, IgM soluk olan
banddir.

A) Monoklonal band goriilmeyen normal serum IFE 6rnegi

B) Monoklonal IgG-Kappa bandinin goriildiigii serum IFE 6rnegi

[T EGTATMTKTA
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A) Monoklonal IgG-Lambda ve IgA-Lambda B) Biklonal IgA-Kappa

C) Monoklonal Lambda serbest hafif zincir D) Monoklonal IgM-Lambda



IFE'de dikkat edilmesi gereken hususlar

1) Antijen fazlasi ve diliisyon; Dislk diizeyde M-proteini veya immiuinglobilinlerde cok
blyulk bir artisi (monoklonal veya poliklonal) tespit edebilen IFE*nin esas zorlugu
optimal dilisyonu belirlemektir. Eger hastanin serumu fazla dilie edilmis ise, klicik M-
protein bandlari yanhslikla atlanabilir. Asiri bir immunglobdlin artisi varsa, kiguk olan
immun komplekslerin yikamayla uzaklastirildigi bandda bir “antijen fazlasi” etkisi
olusabilir. Hastanin serumundaki immunglobilinler yaklasik 100 mg/dL dilte edildigi
zaman, cogu ticari antiserum ile optimal immunopresipitin reaksiyonlar olusur

e Dilisyon tahmininde en kolay ve en ekonomik yol SPE ile beraber degerlendirmektir. Bu
durum IFE“den 6nce SPE"inin yapilmasinin gerektiginin de bir sonucudur. Bunun icin
gama bolgesi, 1gG dilisyonu icin makul bir tahmin verir. Konsantrasyonu yaklasik olarak
100 mg/dL oldugu zaman, kabul edilebilir bir presipitasyon elde edilebilir.



* Lenfoproliferatif hastaligi ve hipogamaglobulinemi olan bir hastanin
drneginde, gama bdlgesinde klictk bir M-protein bandi gérilurse,
serumu siklikla kullanilan 1:10 orani yerine sadece 1:2 dilie etmek

gerekebilir .

e Sonuc olarak uygun dilisyonun kullanimi ile disuk dtuzeyde M-
proteinleri tespit edilebilmekte ve antijen fazlasi etkisi ile problem
olusmasi engellenebilmektedir.



2) Kiiciik monoklonal protein bandlarinin rapor edilmesi:

* |IFE"™ nin diger bir problemi cok kticik monoklonal protein bandlarinin nasil
yorumlanmasi gerektigidir.

* 50 mg/dL"den kiclk olan bu bandlar genellikle klinisyene kiiclik (veya ince) bir
band olarak raporda bildirilebilir. Boyle kiicik monoklonal komponentlerin
oneminin net olmadigi raporda not edilmelidir.

 Hem monoklonal serbest hafif zincir icin idrar degerlendirilmesi ve hem de eger
dismus veya artmis bir band tanimlanmis ise belirlemek icin serum calismalari
tavsiye edilebilir



3) Kontrol serumunun olmamasi; IFE ile ilgili problemlerden biri hastanin serumundaki

immunglobdulinlerin presipitasyonunu karsilastiracak ayni jel Gzerinde calisilan bir
kontrol serumunun olmamasidir.

4) Yalanci-pozitif sonuclar; Antiserum reaktifi, diger proteinler ile reaksiyona girdigi
zaman yalanci-pozitif sonuclar meydana gelebilir. Ornegin IgM antikoru C3 proteinine
karsi reaktiviteye sahip ise, M-proteinin hatali olarak atlanmasina neden olabilecek
olan beta bolgesinde bir band goérunebilir. Bundan dolayi, butlin yeni antiserumlar
normal kontrol serumuna (ve anti-fibrinojen aktivitesinin olmadigindan emin olunan
plazmaya) karsi test edilmis olmalidir

5)Agir zincirler ile tepkime olusmaksizin, sadece kappa ve lambda antiserumlari ile
tepkime olusmasi; Serbest hafif zincir monoklonal gamopatisi, IgD veya IgE
monoklonal gamopatisi nedeni ile gorilebilir. Hastada IgD ve IgE antiserumlariyla da
tepkime olusmaz ise serbest hafif zincir hastaligindan s6z edilebilir



* Kapiller elektroforezde yapilir 4

* Presipitasyon saglanir

IMMUNCIKARIM

Numune spesifik antikorlarla on
isleme tabi tutulur

Kalan numunelerle elektroforez
yapilir _A

Presipite olan Ig’lerin kaybolmasi
izlenir

M-proteinini 250 mg/L'ye dek
saptayabilir




KE yonteminde uygulanan immduncikarim islemi minimum egitim gerektiren, yapilisi
kisa siren otomatize bir tekniktir.

Immiincikarim, KE ile tespit edilen monoklonal pikin tanimlanmasinda
mukemmeldir. Ancak IFE, SPE’'d en daha sensitif oldugu halde, immuncikarim, KE'den
daha sensitif degildir

Immiincikarim isleminde reaktif problemi olup, genellikle IgD ve IgE’ yi tanimlayacak
reaktif mevcut degildir. IFE ile bu islem bircok ticari reaktif ile kolaylikla yapilabilir



Immiinfiksasyon/immiingikarim elektroforezi endikasyonlari

* SPE’de monoklonal protein saptandigi veya stiphelenildigi zaman
— Multipl miyelom
— Waldenstrom Makroglobulinemisi
— Primer amiloidoz
— Plazmositom
— Hipogamaglobulinemi

* Normal veya artmis immunglobulinlerin varliginda kacguk bir miktar M-proteini
saptandiginda

 Tedavi sonrasi SPE’de bant/pik kaybolmussa
* Biklonal/triklonal gamopatilerde
* IgD ve IgE gamopatilerin arastirilmasinda



SPEP, UPEP ve IFE dezavantajlari:

* Serbest hafif zincirlerin tespiti icin gérece duyarsiz olmalari ( bu yontemlerle tespit
edilebilmeleri icin serbest hafif zincir diizeyinin tipik olarak normal diizeyin bircok kat
Uzerinde olmasi gerekir)

* Serumdaki serbest hafif zincirin:
- SPEP tarafindan tespit edilebilmesi icin normal diizeyin 50 kati
- IFE tarafindan tespit edilebilmesi icin normalin 15 kati olmalidir

- MM hastalarinin >%3 U olan non sekretuar veya oligosekretuar myelom hastalarinda
ve AL amiloidoz hastalarinin cogunda serum monoklonal antikorlari tespit eden
geleneksel yontemler (electrophoresis, immunoelectrophoresis, immunofixation
electrophoresis, and nephelometric measurement of immunoglobulin heavy chains of
serum) yeterli degildir



SERUM SERBEST HAFIF ZINCIR (FLC) ANALIZLERI

Serum serbest hafif zincirlerinin normal dizeyleri:

Kappa: 3.3 -19.4 mg/L

Lambda: 5.71 — 26.3 mg/L
Kappa/lambda orani: 0.26 — 1.65
Bozulmus oran klonalite gostergesidir.

>1,65: Kappa monoklonal

<0,26: Lambda monoklonal

Yari omur:

IgG, IgA, IgM ve total hafif zincirler genel
olarak mg/dL olarak rapor edilirken,
serbest hafif zincirler mg/L olarak rapor
edilir.

1IgG - 23 gun, IgA-5.8gun, IgM-5.1gun, IgD-2.8gun, IgE-2.3 gun

Kappa: FLC 2-4 saat Lambda: FLC 3-6 saat




K/L FLC orani

* Anormalkve A FLC duzeyi nedenleri:
- immunsuppresyon

-immun stimulasyon

-renal atilimda azalma

-monoklonal plazma hicre hastaliklari

* Poliklonal hipergamaglobulinemi ve/veya renal bozukluk:
- K -FLC veya A -FLC siklikla artmistir fakat k / A FLC orani degismez kalir.



FLC duzeyi asagidaki 2 kriterin varliginda ancak kullanilabilinir.

1) Bazal FLC diizeyi anormal ise (<0.26 veya >1.65)
2) Etkilenmis hafif zincir bazal diizeyi 210 mg/dL ise



FLC

MM ve diger plazma hiicre hastaliklarinin taramasinda, SPEP ve SIFE ile bilrlikte kullanimi
yuksek sensitiviteye sahiptir

Tanida rutin testlerin bir parcasidir

MM, SM, MGUS, soliter plazmasitom ve AL amiloidoz icin prognostik 6neme sahiptir
Oligosekretuar myeloma ve AL amiloidozun kantitatif monitorizasyonuna imkan saglar
IMWG kriterlerine gore siki CR demek icin (sCR) FLC orani gerekli olup normal olmalidir
Hafif zincirler, yaklasik 24 kDa'lik bir molekuler agirliga sahiptir

Siklikla monomerler olarak dolasirlar, ancak dimerler veya monomer ve dimer karisimi
olarakda bulunabilirler.

Normal bireylerde her gtin yaklasik 500 mg FLC kemik iligi ve lenf nodu hlicrelerinden
sentezlenir

Total hafif zincir 6lcimleri kilavuzlar tarafindan 6nerilmemektedir.

idrar protein elektorforezinin dezavantajlari yiiziinden kilavuzlar UPEP yerine kullanilmasini
onermektedir (IMWG)(NCCN)

FLC, olculebilinir Griner M proteini olanlarin takibinde, 24 saatlik UPEP in yerine gecemez



Normal FLC fizyolojisi

Serum FLC konsantrasyonlari, plazma htcrelerinin Gretimi ve renal klirensi arasindaki
dengeye baghdir.

Serum FLC, kisa yarilanma omirlerinden dolayi bobreklerden tubuler reabsorbsiyon
yoluyla hizlica temizlenir ve normalsartlar altinda cok az protein idrarla atilir.

Absorbsiyon mekanizmasi bozulmadan 6nce, serumda FLC konsantrasyonlari birkac kat
artabilir

llerlemis bobrek yetmezliginde bébreklerle itrah bozuldugundan serum FLC yarilanma
omru 2-3 gune kadar uzayabilir. Bundan dolayi 10-20 katlik artislar ilerlemis bobrek
yetmezliginde normal kabul edilebilir

Bobrek yetmezliginde tipik olarak k hafif zincir baskindir. Bundan dolayi hafif zincir fazlasi
var ise, yuksek olasilikla A plazma hucre bozuklugunu destekler



Farkli plazma hiicre bozukluklarinda anormal FLC orani

Hastahk Vaka Say1  Anormal /A oram (%)

Multiple myelom (VM)
Semptomatik MM 790 95 ey o .
Semptomatik MM 456 96 * Butln plazma huc.l.'e
Semptomatik MM 61 97 bozukluklarinda ylksek
Semptomatik MM 399 96 dizeyde FLC veya anormal
Non-sekratuar MM 28 68
Non-sekratuar MM 5 100 K / A oranina Slkllkla
Hafif zincir MM 224 100 rastlanir
Hafif zincir MM 28 100
Smoldering MM 72 88 o o _
Smoldering MM 273 90 * FLC 6lglimleri ozellikle

AGTS 1148 33 -AL ve serbest hafif zincir

MGUS 114 44 hastaliginin tanisinda

o onerilmektedir

Amiloidoz 95 92

Amiloidoz 262 038

Amiloidoz 110 91

Hafif zincir depo hastahg 28 93

(International Myeloma Working Group, 2008)



Idrarda FLC dl¢climleri

e Idrarda hafif zincirin gosterilmesi 24 saatlik idrarda protein
elektroforezi yoluyla yapilabilir. Immunotubidimetrik yontemle de
idrarda hafif zincir 6lculebilir, fakat bu teknik rutin olarak tavsiye
edilmez.

e Calismalarda, yuksek sensitivite ve full otomasyona ragmen Freelite
ile idrarda monoklonal hafif zincirin dogru olarak élcmedigini
bildirilmistir

Le Bricon T,Clin Biochem,2002



Immunglobulinler

Serum Ig (IgG, IgA ve IgM) diizeylerinin nefelometrik 6lcimi hipogamaglobulinemi
ve hipergamaglobulineminin belirlenmesi icin en iyi ydntemdir

Multipl miyelom hastalarinda tedaviye yanitin izlenmesinde serum Ig diizeylerinin
Olcumu serum ve idrar protein elektroforezine ek olarak yararli katki saglar

Ancak, monoklonal ile poliklonal artis ayriminda yarari yoktur

IgA'nin nefelometri ile miktar tayini genellikle protein elektroforezi ile elde edilen M-
spike ile benzerdir.

lgM konsantrasyonu, SPE'de olcliilen M-proteinden beklenenden 2 kat daha fazla
olabilir

Monoklonal immunglobulin disinda, normal immunglobulin tipinin dizeyinin
azalip azalmadiginin tespit edilmesi faydalidir. Azalma oldugu zaman multipl
miyelomun tanisini daha da kesinlestirir.



Definiticon

Immunoglobulin isotypes
aszociated with diseazes

Risk of progression

Momnoclonal sammopathy
of undetermined
significance (MGUS)

Monoclonal protein is =30 2L (F g/dL) and
bone marrow (if performed]) contains = 109
maoanoclonal plasma cells. There is no end-
argan damage defined by CRAE or BOM nor
Al amylaoidosis.

Three types of MGUS hawve been defined:

— NMan-lgM MGUS

- Iz MGUS

— Light-chain MGUS

IzgG, 59%

I=h, 1729

=i, 18%

Igh, . 5%
Biclomal, 5%,
Light chain, &9

MGUS has a 19 per year risk
of progression, and the risk of
progression remains at 1% per
vear regardless of length of

Fiew L oves -y

Mon-lgM MGUS have an overall
risk of progression of 19 per
yvear of pragressing toe SMM,
MM or AL

g MGUS has a 1.59% risk

aof progrescing mainly to Wi
but also to lymphoama or AL
amylaidosis

Light Chain MGUS has a 0.3%:
risk of progressing to Light
Chain MM and AlL amyloidosis

Smaoldering multiple
myeloma [SWA)

Mo CRAE end-organ damage Sympltoms nor
BOM. SMM is distinguished from MGUS

by having an M-zpike (lgG or lg4)] =30 /L
(3 gfdL) orurinary M-protein =500 mz/f 24 h
andfor monaoclonal bBaone marrow plasma
cells between 10% and &0%9%

SMM patients progress at a
rate aof 1 0% per year in the first
S years of follow-up, and the
remaining SMM progress at
approximately 1% —2%9% per year

Multiple myelorma (MM

Intact immunoglabulin or light chain MM
are defined by abnormal plasma cells in the
bomne marrow == 10% or biopesy proven bony
ar extramedullary plasmacytaoma and end-
aorgan damage defined by CRAE or BOM or
amyloidosis. Non-secretory MM is defined
by absence of serum or urinary M-protein
and have no detectable abnormalities

an serum or urine immunofixation.
Approximately FO% of patients hawve an
abnormal FLC ratic

IlgG, 52

I=h, 219

IghA, D559

Igh, 29

Biclomal, 2%

Light chain, 20%:
Mon-secretory, 39

About 20% of multiple myelaoma
agriginates from non-lgfM MGUS,
and 209 from light chain MGUS

Willrich MA, Katzmann JA. Laboratory testing requirements for diagnosis and follow-up of multiple myeloma and related plasma cell dyscrasias. Clin Chem Lab Med. 2016 Jun 1;54(6):907-19.
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Immunglobulin D

* Ig D MM tum myeloma olgularinin %1-2 de gorulurken erkeklerde daha sik
izlenir ve kotu prognoza sahiptir. 65 yas Uzerinde gec¢ tani alan bobrek
vetmezligi extra meduler tutulum daha sik izlenir. Lambda klonalitesi daha sik
izlenir.



Immunglobulin-D MM
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Immunglobulin E

En az izlenen MM tipidir.

Literatlrde 1967 -2017 yillari arasinda bildirilen 63 vakanin yas ortalmasi 67
Erkeklerde daha sik

Siklikla gama badlgesinde izlenirken beta veya alfa 2 bolgesinden de izlenebilir.
Kappa klonalitesi daha sik



Immunglobulin E
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Clin Biochem. 2018 Jan;51:103-109. doi: 10,1016 clinbiochem.2017.09.015. Epub 2017 Sep 21.

IgE monoclonal gammopathy: A case report and literature review,
Hejl ¢, Mestiri R?, Carmoi T2, Bugjer S*, Chianea D, Renard C* Vest P,
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Medicina (B Aireg). 2014;74(6):472-3.

[IgE myeloma. Laboratory typing difficulties].







Tani aninda bazal timor yuku taramasi igin:
* Tani SIFE+ SPEP + SFLC kombinasyonu dénerilir

* AL disindaki tim diger monoklonal gamapatilerde monoklonal protein taramasi

icin , SFLC, 24 saat idrar IFE yerine kullanilabilinir fakat takipte 24 saat UPEP ve
idrar IFE yapilmalidir

* ALicin tani aninda tarama sirasinda SFLCi de iceren serum testlerine ilaveten
idrar IFE  yapilmahdir

Kumar S, Lancet Oncol, 2016



A) Olcuilebilir M protein diizeyi olan hastalar
B) Olculebilir M proteini olmayan ama oélcilebilir FLC bulunan hastalar
C) Hem olculebilir M proteini hem de 6lctlebilir FLC bulunmayan hastalar

Kumar S, Lancet Oncol, 2016



A) Olculebilir M protein diizeyi olan hastalarin takibi:

Serum M protein diizeyi 2 1gr/dl ve /veya
Idrar M protein diizeyi > 200 mg /giin

Kumar S, Lancet Oncol, 2016



Takipte her kemoterapi 6ncesi tumor yuku:
* Serum protein elektroforezi (SPEP) + FLC veya SPEP + UPEP ile olculir

 Serum FLC, UPEP e gore daha guvenilir bulunmakla birlikte bu testler arasindaki korelasyon
mukemmel degildir

* Elektroforez ile 6lgilebilir hastalik saptanamadiginda, serum ve idrar IFE eklenmelidir (CR veya
PD ten siiphelenildigi zaman KIIB ve PET CT gibi incelemeler eklenir)

* Oligosekretuar hastaliklarda rutin SFLC onerilmektedir .Asagidaki hastaliklarda hematolojik
yanit en iyi SFLC ile degerlendirilebilinir :

— AL amiloidoz
— Non sekretuar MM
— Hafif zincir depo hastaligi

Kumar S, Lancet Oncol, 2016



B) Olctilebilir M proteini olmayan ama dlculebilir FLC bulunan hastalar:

* Serum veya idrarinda bazal olcllebilir M protein dizeyi yoktur fakat FLC diizeyi >
10 mg/dL dir

 Tumor yukd primer olarak her tedavi siklusunda FLC dlzeyi ile 6lcullr

Kumar S, Lancet Oncol, 2016



C) Hem olcllebilir M proteini hem de 6lctlebilir FLC bulunmayan hastalar:

e Tumor yiki aralikli KIA ve KIB ve yine PET CT ile degerlendirilir

« Kiincelemesive PET CT sikligi klinik bulgular ve son organ hasarindaki diizelmeye goére
belirlenir

Kumar S, Lancet Oncol, 2016



D) Plazmasitom

Olculebilir M protein veya FLC bulunmaz ve yine Ki plazma hiicre orani disiik olup PET
CT ile en az bir tane > 2 cm lezyon varsa plato veya CR elde edilene kadar aralikl
PET CT ile takip edilir

Kumar S, Lancet Oncol, 2016



CR stphesi varsa yapilacak testler:

 SPEP

* 24 saat UPE

* Serum IFE

* |drariFE

* Serum FLC

« KiA/ ve KIB

 MRD negatiflikten siipheleniliyorsa; PET CT ihtiyac olabilir

Kumar S, Lancet Oncol, 2016



Progresyon stphesi varsa (Klinik ve biyokimyasal bulgulara gére) yapilacak testler:
 SPEP

* Serum IFE

* 24 saat UPEP

* Serum FLC

 Hb, serum Ca, Creatinini icermelidir

« KiA/ ve KiB:Herzaman gerekli degildir siiphe halinde veya sitogenetik degisiklik varsa
saptamak icin yapilmalidir

Kumar S, Lancet Oncol, 2016



Diagnostic sensitivities of tests or combination of tests used for screening of monoclonal gammopathies.

Diagnosis Number of Single assays Combination of assays
SDRCIS D GpE Seum  Seum  SPEFLC, SPESFE<FLCino  Allserumand
% IFE, % FLC, % % urine, % urine tests, %
All 1677 | 79.0 870 74.3 943 974 95.6
M 467 | G476 244 95.6 100 100 100
Wi 26 100 100 731 100 100 100
SMM 19 942 95.4 81.2 99.5 100 100
MGUS 224 | 619 928 424 &a.7 471 100
Plasmacytoma 29 | 724 724 25.2 6.2 89.7 89.7
POEMS o 742 96.5 8.7 742 96.6 96.%
AL 1 | 629 73.8 80.3 96.2 LT 83.1
LCOD 18 | 556 9.6 778 TR 778 83.3




Baseline and follow-up tests for response assessment in multiple myeloma using IMWG
consensus criteria

Every If At At
response electrophoresis | suspected suspected
assessment | shows no CR progression
timepoint measurable (clinical or
(every protein biochemical)
cycle)
SPEP (serum M-spike =1 g/dL[t])= X s X X
Serum immunofixation (any) -2 X X X
UPEP (urine M-spike =200 mg/24 hours) X oo X X
Urine immunofixation (any) oo X X SO
Serum FLC
Serum M-spike <1 g/dL, urine M-spike <200 | X S X X
mg/24 hours, but involved immunoglobulin
FLC is =10 mg/dL
Any =23 =23 X X
Bone marrow aspirate/biopsy
Serum M-spike, urine M-spike, or involved X S X ey
immunoglobulin FLC not meeting above (to be done
criteria but bone marrow plasma cell every three or
percentage =30% four cycles till a
plateau or
complete
response, or
as clinically
indicated and
then at
suspected
progression)
Any S S x S
Plasmacytoma (PET imaging)
Serum M-spike, urine M-spike, involved Ig X S X ey
FLC or bone marrow not meeting above (to be done
criteria, but at least one lesion that has a every three or
single diameter of =2 cm four cydles till 3
plateau or
complete
response, or
as clinically
indicated, and
then at
suspected
progression)
Any oo oo x e
Hemoaglobin, serum calcium, creatinine (any) X S ey X

IMWG: International Myeloma Working Group; CR: complete response; SPEP: serum protein electrophoresis; UPEP: urine
protein electrophoresis; FLC: free light chain; X: test performed; << test not performed.

* A baseline M-spike of 0.5 g/dL is acceptable if very good partial response or higher is the response endpoint to be
measured and in situations where progression-free survival or time to progression are the endpoints of interest.

Reference:
1. Kumar SK, Dispenzieri A, Lacy MQ, et al, Continued improvement in survival in muftinle myeloma: changes in earfy
mortality and outcomes in older patients. Leukemia 2013; 28: 1122-08.
Reproduced from: Kumar S, Paiva B, Anderson KC, et al. International Myeloma Working Group consensus criteria for response
and minimal residual disease assessment in multiole myefomna. Lancet Oncofl 2016; 17:e328. Table used with the permission of
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SONUC

1-Tani aninda ve tedavi takibinde serum ve idrar M protein duzeyi cok 6nemli !
2-Serum FLC dlizeyleri ve FLC orani, birimler
3-Ozel durumlar: Bébrek yetmezligi

4-1gD ve Ige MM gdbzden kagma olasilig

5-MM da yeni monoklonal ilaglarla tedaviye bagli SPEP de yanlis anlamalar acisindan
dikkat (yeni bir monoklonal protein olarak yorumlanabilir)



