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PARAPROTEIN

Monoklonal protein veya M
bandi olarak da adlandirilan
paraprotein, kanda veya
idrarda bulunan ve en yaygin
olarak plazma hucreleri veya
olgun B lenfositlerin klonal
proliferasyonundan
kaynaklanan monoklonal bir
immunoglobulin veya
immunoglobulin hafif zinciridir.

Monoklonal immiinglobulin ve serum protein elektroforezi
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Bir plazma hiicresinin malign
transformasyonu

Serum protein elektroforezinde kalitatif
ve/veya kantitatif degisiklikler



Vaka 1

58 YAS KADIN HASTA
KRONIK HASTALIK VE ILAC KULLANIM OYKUSU YOK

YAKINMA: 5 GUNDUR BULANTI, KUSMA-ISHAL. iISHAL GUNDE 5-6 KERE BOL SULU
KANSIZ-MUKUSSUZ.

EVDE OGLUNDA DA BiR HAFTADIR iISHAL OLDUGU OGRENILDI.
FM: DEHIDRATE GORUNUMLU, SOLUK

LAB: WBC 11.5, NEU 6.12, HB 8.4, PLT 454, URE 97 ,KRE 2.34 (BAZAL 6 AY ONCE 1), T PROT:
83.7, ALB: 20.2, CA: 9.74,NA 128 , K 3.43 , CRP 183
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VAKA-2

67 YAS ERKEK HASTA

TIP II DM, HT, BPH TANILARI OLAN HASTA DUZENLI OLARAK DIYABET POLIKLINIGINDEN
TAKIPLI

2020 YILINDAN BERI KREATININ DEGERLERI 1,3-1,6 ARASINDA OLUP TiT ALBUMIN (-),
SPOT IDRARDA MIKROALBUMIN 82 MG

MAYIS 2022 DE DAHILIYE KONTROLUNDE KREATININ 2.2 SAPTANMASI UZERINE
NEFROLOIJI POLIKLINIGINE YONLENDIRILMIS.

FM: OZELLIK YOK

LAB: WBC 7.62, NEU: 4.4, HB11.4 , PLT 243, URE 75 ,KRE 3,1, T PROT: 67.7, ALB: 45.2, CA: 9.8,
NA 137, K 4.67. 24 SAATLIK IDRAR: 4,5 GR PROTEIN, 100 MG MA
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VAKA-3

40 YAS ERKEK HASTA

ANEMI, TROMBOSITOPENI NEDENIYLE YONLENDIRILMIS.

KILO KAYBI, GECE TERLEMESI VAR

FM: INGUINALE UZANAN DEV DALAK

WBC 14,78 NEU 2,9 LYM 11,2 HGB 6,5 MCV 89 PLT 53BIN

2019 WBC 15,45 NEU 5,15 LYM 9,28 HGB 14,2 MCV 87 PLT 172BIN
T. PROT: 13.1,ALB: 2.1









TR AR *HER MONOKLONAL GAMOPATI MULTIPL
G i 7 ,;fé;;l.,jv;:; R MYELOMA DEGILDIR.
sk SR TS .
e, ; *MONOKLONAL GAMOPATI SAPTANMAYAN
PROTEIN ELEKTROFOREZI ILE PLAZMA HUCRE
DISKRAZISi DISLANAMAZ.

*PROTEIN ELEKTROFOREZINE BAKAN HER KIiSi
FARKLI BIR AYRINTI GOREBILIR.
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Monoklonal gamopati iligkili hastaliklar
Monoclonal Gammopathies

- . - : Mayo Clinic
Differential diagnosis for monoclonal 1 9)6/0-201 0
gammopathy
Malignant Lymphoproliferative
Plasma cell disease 3% (1,358) ARSI
* Monoclonal gammopathy of undetermined significance Solitary or extramedullary
« Multiple myeloma Amyloidosis 2% (843)
* Smouldering multiple myeloma 9% (4,102) Macro 2.5% (1,075)
= AL Sy Other 4% (1,733)

» Other rarer malignant plasma cell disorders

B-cell (usually igM) disease
» Lymphoplasmacytic lymphoma/Waldenstrom macroglobulinemia

» Chronic lymphocytic leukemia
» Small lymphocytic lymphoma MGUS
» Marginal zone lymphoma 57.5% (25,004)

« Other mdolent 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



MGUS ile birliktelik gosterebilen klinik durumiar:

Dermatolojik: Edinsel C1 inhibitor eksikligi, Kriyoglobulinemi, Nekrobiyotik Ksantogranulom, Schnitzler sendromu

Endokrinolojik: Insulin otimmin sendrom ,
Hematolojik: Edinsel Von Willebrandt sendromu, soguk aglitinin hastaligi, TEMPI, immiin Trombositopeni

Romatolojik: Skleromiksodem

Nefrolojik: Anti glomeruler bazal membran hastaligi, C3 glomerulonefriti, yogun birikim hastaligi (Dense deposit
disease), fibriller glomerulonefrit, immunotaktoid glomerulonefriti, hafif zincir proksimal tubulopatisi (Fanconi
sendromu), membrandz nefropati, monoklonal immunoglobulin depo hastaligi, monoklonal gamopati ile birliktelik
goOsteren ilerleyici glomerulonefrit, AL, AH veya ALH amiloidoz, tipl ve 2 kriyoglobulinemiler

Norolojik: CANOMAD (kronik ataksi noropatisi, oftalmopleji, IgM MGUS, soguk aglutinin ve disialosyl antikorlart),

POEMS (Polinéropati, organomegali, endokrinopati, monoklonal gamopati (cogunlukla lambda hafif zincir), deri
degisiklikleri), sensorimotor noropati, sporadik ge¢ baslangicli nemalin myopatisi

Oftalmolojik : Korneal bakir birikimi, kristalin keratopatisi

Diger: Kapiller sizma sendromu, kristal depolayan histiyositoz



Multipl myeloma

B lenfosit hattinda ortak progenitor
hiicreden kaynaklanan ve patolojik
Ig (M proteini) salgilayan plazma
hiicrelerinin olusturdugu bir
hastaliktir.




Hastaligin Evreleri:
Her myelom olgusu, bir MGUS surecinden gecerek ortaya cikar.
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4 Anemive Rulo formasyonu

sl m: ‘ wd ' Seumh prutem> mdl % Serum M protein concentration >3 g/dl
M0 <% 10 a2 plasma hicresi v 1 kional plasmahiicre 2 % 10 ve <k30 » Sedimantasyon yiiksekligi
. ) % Kemikiliginde plazma hc. > %30
WM sl ongan ve doku hasan yoldugy, CRAB - + Mgkl organ ve doku hasan yoldugu, CRAB (-
©  Immunofenotip: CD38, CDS6, ve CD138 ile (+) boyanma.
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Nonmalign Malign Déniisiim ve
Birikim [Smoldering
[MGUS] ‘ Myelomal]




Multipl Miyelom:
Epidemiyoloji

Tani yas! ortalama 60 — 73
Olgularin % 2’'si < 45 yas
Risk faktorleri
Yas
Erkek cinsiyeti
Afrika kokenli
Mesleki olarak zirai ilaglar, bocek ilaglari, petrol Grunleri,
Agir metaller, plastikler, asbeste maruz kalmak
Aile hikayesi riski artirir
MGUS varligi riski artirir
Radyasyona maruz kalmak
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Klinik Bulgular

Rutin kontrol sirasinda semptomsuz vakalarda, anemi, sedimantasyon yuksekligi,

proteinuri seklinde saptanirken;

Gec¢ donem vakalar kemik ve eklem agrisi, renal (myelom bébregi) yetmezlik ve

norolojik semptomlar (hipervizkosite) ile basvurur.
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Klinik Bulgular

Hucreleri

J

Hoffman R. Hematology: basic principles and practice, 5th edition; 2008. Ropper AH, et al. N Engl J Med.
1998;338:1601-1607.



Klinik Bulgular:
Renal yetmezlik: %25-50

Renal bulgular teshis esnasinda vakalarin % 25’inde
mevcut iken; hastaligin seyri sirasinda % 20 vakada
daha renal yetmezlik bulgulari gelisir.

Cok sayida faktor sorumludur. Hiperkalsemia,
hiperirisemi, dehidratasyon ve tekrarlayan
enfeksiyonlar renal yetersizligi tetikler.

Renal yetmezligin temel sebebi distal tibulluslerde hafif
zincir presipitatlarinin (Bence Jones proteini)
birikmesidir

Tedavi ile renal yetmezlik bulgulari % 50 vakada geri
donutsimli olabilir.

Glomerular
manifestations

Multiple myeloma
BTN,
IR

o¥8 #

Overproduction

',
LT

Tubular
manifestations

Kappa
or lambda \

light chains

or |limmunoglobulin

Proximal
convoluted tubule

Heavy

chains

Urine albumin
>2 g/day

Deposition of light chains or monoclonal
immunoglobulins, leading to glomerulopathy
and proteinuria (urine albumin typically >2 g/day)

Glomerulopathy
AL amyloidosis
AH amyloidosis

Monoclonal immunoglobulin deposition
disease (light-chain, heavy-chain, or both)

Proliferative GN with monoclonal IgG deposits
Monoclonal cryoglobulinemia
Membranoproliferative GN
(3 glomerulopathy
Fibrillary GN
Immunotactoid glomerulopathy

straight tubule

Urine albumin

<2g/day Thin

descending limb

Proximal tubulopathy
Endocytosis of LCs, leading toacute | |
tubular injury and fibrosis
Endocytosis of LCs, leading to Fanconi's
syndrome with or without acute kidney
injury

Loop of Henle

Distal
convoluted tubule

Obstruction
(cast formation)

Thick
ascending limb

THP

Thin
—— ascending limb

Cast nephropathy

that obstruct tubular lumen and elicit local
inflammation, leading to acute kidney injury
with or without chronic kidney disease

LCs bind with THP, forming insoluble casts |,




Klinik Bulgular:
Anemi: 70- 80%

Normokrom/normositik
Myelofizitik ( malign hiicre infiltrasyonu)
Plazma hucrelerinin Urettigi inhibitor sitokinler...

Endojen eritropoetin (EPO) Uretiminin yetersizligi veya
suprese edilmis EPO cevabi sonucu kemik iliginde yetersiz
kirmizi kiire Gretimi sonucu olusur.

Renal yetmezlikli hastalarda anemi daha siddetli olabilir.

Lokopeni ve trombositopeni sadece ileri vakalarda



Klinik Bulgular:
Kemik agrisi ve kemik lezyonlari

B Plazma hcreleri infiltre ettigi kemiklerde osteoklastik hiperaktiviteye yol acar.
mKemik rezorbsiyonu IL-6 ve IL-1[3 tarafindan uyarilan osteoklastlarca yonlendirilir.

mHareketle ortaya cikar; ilk teshiste vakalarin % 70’ine yakininda litik kemik lezyonlari

ve/veya fraktirler saptanir.

MTipik lezyon ”"Zimba ile delinmis manzarasi” olup; kemik iligi yapiminin aktif oldugu kafa
kemikleri, vertebralar ve femurda multifokal litik lezyonlara yol acar.

Yuk tasityan kemiklerin kompresyonu, uzun kemiklerin frakttrleri ortaya cikar.

1999 Elsevier Saence/Cantand Publshng



Klinik Bulgular:
Hiperkalsemi % 20-30

Vakalarin % 20’sinde ilerleyici kemik lezyonlarina bagh olarak
kemikten seruma Ca** salinimi sonucu olusur.

Hiperkalsemi hastaligin progresyon ve proliferasyonu icin
onemli bir gostergedir.

Hastaligin tedavisi ile birlikte hiperkalsemi diizelir.



Klinik Bulgular :
Enfeksiyonlara yatkinlik (AC-US)

Diffiiz Hipogamaglobinemi.
Zayif AK cevabi,
Notrofil disfonksiyonu

Pneumococcus, S.aureus, GN aeroblar

Pneumonia,Pyelonephrits



Klinik Bulgular :
Spinal Kord Kompresyonu

Tumoriln invaze ettigi vertebralardan direk
invazyon veya intervertebral foremen icine
biyime sonucu olusur.

Vakalarin % 10-15 inde; hastaligin erken
evrelerinde veya gec relaps evresinde saptanir.

MR ile acil olarak kord kompresyon bdlgesi
goruntulenmeli; radyoterapi ve yliksek doz
glukokortikoid tedavisi baslanmalidir




RELATIVE
VISCOSITY

PROTEIN CONCENTRATION

Klinik Bulgular:

Hiperviskosite

Vakalarin % 5 kadarinda saptanir.
En sik IgM alt tipi ile birliktedir

Hipervizkosite hemorajik bir komplikasyon olmaksizin da

kanamalara, okuler lezyonlara ve norolojik semptomlara (bas
donmesi, somnolens v.s.) yol acar.



BASLANGIQ TESTLERI

Tam kan sayimi, periferik yayma

Biyokimya

B2 mikroglobulin ve albumin

Elektroforez, immunofiksasyon, serbest hafif zincirler

1 Kemik iligi aspirasyon biyopsisi
e FISH
e Sitogenetik

Kemik survey
PET CT veya MRI




Kemik iligi plazma hucreleri > %10 veya biyopsi ile kanitlanmis plazmasitoma

S

ve asagidakilerden biri

Hiperkalsemi: >11mg/dL
Kemik iliginde %60 veya daha fazla plazma hucresi

Bobrek yetmezligi: Cr >2mg/dL veya klirens <40ml/dk

Hafif zincir orani >100
Anemi: Hgb de >2g/dL azalma or Hgb < 10g/dL

MRI ile saptanan lezyonlar >5mm

Kemik lezyonlari: >1 kemik lezyonu CT, PET veya X ray,
osteopeni

8
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STAGING SYSTEMS FOR MULTIPLE MYELOMA®

Stage |International Staging System (IS5) Revised-155 (R-IS5S5)

IS5 stage | and standard-risk

Serum beta-2 microglobulin <1.5 mg/L, |chromosomal abnormalities by FISHE
Serum albumin 23.5 g/dL and

Serum LOH = the upper limit of normal

I Not ISS stage | or 1l Mot R-ISS stage | or I

IS5 stage Il and either high-risk
chromosomal abnormalities by FISHY
or

Serum LDH > the upper limit of normal

m Serum beta-2 microglobulin 25.5 mg/L

stemleri

2 Palumbo A Avet-Loiseau H, Oliva 5. et al. Revised International Staging System for Multiple Mysloma: A Report from Intemational Myeloma Waorking Group. J Clin
Oncol 2015;33:2863-2860.
b Standard-risk: Mo high-risk chromosomal sbnormality. High-risk: Presence of del{1 7p) and/or transkocation t{4;14) andior translocation 1 14;16).

Nodo: All recommandsticns are catogory 24 unless othorwiso Indicatod.
Clinical Trials: MCCH bedieves that the best managemant of any patient with cancer is in a clinkcal trial. Participation in clinical trials is especially encouraged.

MYEL-A

Varnion 4.23023, TI4% ) B X Meforal Compeafan s Career Hatvorics [MODH) A1 righis HODH & ored B il TEY ret d in mry beem weihezn e ez weien zeemmaion of KCCH



MNational

comprehensive NCCN Guidelines Version 2.2023 NCCH Guidelings Index
NCCN ﬁg?:i:kb MU“IPIE Myelﬂmﬂ Discussion

NCCN Multiple Myel Panel Memb .

SEn?mawuﬂ:’nguid\éﬁr?en;aUnggfes — Clinical Trials: NCCN believes
that the best management for
any patient with cancer is in a

Initial Diagnostic Workup and Clinical Findings (MYEL-1) clinical trial.

Sgli}aw F'!ls_:lsm?cﬂe;madorlz Elni'xlitarv I;'Slasmalni:WUm? I":'Iu‘ri‘tELMEiTimal Marrow Involvement: Participation in clinical trials is

rimary Treatment and Follow-up/Surveillance - :

Smoldering Myeloma (Asymptomatic): Primary Treatment and Follow-Up/Surveillance (MYEL-3) elspemally' encouraged.

Multiple Myeloma (Symptomatic): Primary Treatment and Follow-Up/Surveillance (MYEL-4) Find an NCCN Member

Multiple Myeloma (Symptomatic): Response After Primary Therapy and Follow-Up Surveillance (MYEL-5) Institution: https://www.nccn.org/

Multiple Myeloma (Symptomatic): Additional Treatment for Relapse or Progressive Disease (MYEL-6) home/member-institutions

Disease Staging and Risk Stratification Systems for Multiple Myeloma (MYEL-A)

Principles of Imaging (MYEL-B) NCCN Categories of

Definitions of Smoldering and Multiple Myeloma (MYEL-C) Evidence and Consensus: All

Principles of Radiation Therapy (MYEL-D) recommendations are category

Response Criteria for Multiple Myeloma (MYEL-E) 2A unless otherwise indicated.

General Considerations for Myeloma Therapy (MYEL-F) i

Myeloma Therapy (MYEL-G) EE.'E NCCN %a(t:eggrles of

Supportive Care for Multiple Myeloma (MYEL-H) VIGENCE NG L ONSENSUS:

Management of Venous Thromboembolism (VTE) in Multiple Myeloma (MYEL-I) NCCN Categories of

Management of Renal Disease in Multiple Myeloma (MYEL-J) Preference:

Monoclonal Gammopathy of Clinical Significance sgnﬁggggindﬂnnztzm

» Monoclonal Gammopathy of Renal Significance (MGRS-1) Pprop )

» Monoclonal Gammopathy of Neurological Significance (MGNS-1) See NCCN Categories of
Preference.

POEMS (Polyneuropathy, Organomegaly. Endocrinopathy, Monoclonal Protein, Skin Changes) (POEMS-1)

Abbreviations (ABBR-1)
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Table of Contents

Network® Multiple Myeloma Discussion
INITIAL DIAGNOSTIC WORKUP2 CLINICAL FINDINGS
= History and physical (H&P) exam Useful In Certain Circumstances
« CBC, differential, and platelet count = If whole-body low-dose CT or FDG PET/
= Peripheral blood smear CT is negative, consider whole-body MRI Solitary See Primary
= Serum BUN/creatinine, electrolytes, liver without contrast to discern smoldering plasmacytoma — | Treatment
function tests, albumin,® calcium, serum uric myeloma from multiple myeloma (MM) (MYEL-2)
acid, serum LDH,P and beta-2 micmglnbulinh » Tissue biopsy to confirm suspected
* Creatinine clearance (calculated or measured plasmacytoma
directly)® » Plasma cell proliferation
= Serum quantitative immunoglobulins, serum » Serum viscosity Smoldering See Primary
protein electrophoresis (SPEP), and serum * Human leukocyte antigen (HLA) typing myeloma — |Treatment
immunofixation electrophoresis (SIFE) = Hepatitis B and hepatitis C testing and (asymptomatic)’ (MYEL-3)
= 24-h urine for total protein, urine protein HIV screening as required
electrophoresis (UPEP), and urine = Echocardiogram
immunofixation electrophoresis (UIFE) . Efvaluation i;nr gght h?g:':lﬂ E[I_jmygnlidnsi?, See Prima
» Serum free light chain (FLC) assa if appropriate (See uidelines for i e
« Whole-body I?:w-dnse {I::T slan nr};DG PET/ Systemic Light Chain Amyloidosis) MM (symptomatic)— [Treatment
cTd.e = Single nucleotide pnlyi;nnrphism (SNP) (MYEL-4)
* Unilateral bone marrow aspirate and biopsy, array on bone marrow, and/or next-
including immunohistochemistry (IHC) and/or generation sequencing (NGS) panel on Ez:nh::x:;lﬁ:al
multi-parameter flow cytometry bone marrow of Renal

= Consider baseline clone identification
and storage of aspirate sample for future
minimal residual disease (MRD) testing
by NGS

= Assess for circulating plasma cells as
clinically indicated

* Plasma cell fluorescence in situ hybridization
(FISH)? panel on bone marrow' [del(13), del
(17p13), t(4;14), t(11;14), t(14;16), t[14 20), 1g21
gain/f1g21 ampllfcatlnn 1p deletion]®

- NT—prnBNF'.FBNF'

Monoclonal
gammopathies
of clinical
significance

AFrailty assessment should be considered in older adults. See NCCN Guidelines for Older Adult Oncology.

bThese tests are essential for R-ISS staging. See Disease Staging and Risk Stratification for Multiple Myeloma (MYEL-A).

¢ See Management of Renal Disease in Multiple Myeloma (MYEL-J).

d Skeletal survey is acceptable in certain circumstances. However, it is significantly less sensitive than whole-body low-dose CT and FDG PET/CT. If
whole-body FDG PET/CT or low-dose CT has been performed, then skeletal survey is not needed. FDG PET should always be performed with CT.

& See Principles of Imaging (MYEL-B).

T CD138-positive selected sample is stmngly recommended for c:ptlrmzed yleld

9 1921 ampllﬁ{:atmn |s deﬁned as =4 copies detected by FISH, and a gain is defined as 3 copies of 1g21.

TR L I TYT s " L E P~ELEM™N O B = om

Significance see
MGRS-1

For Monoclonal
Gammopathy

of Neurological
Significance see

MGNS-1
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