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Mnohocetny myelom (MM)

* Klonalni proliferace a neoplasticky
transformovanych elementu koneénych
vyvojovych stadii B — lymfocytarni linie
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EBMT, IBMTR a ABMTR kriteria

Kompletni remise (CR)
» negativni IFIX séra a modi/ 6 tydnu

« < 5% PB v kostni dreni (aspirat, TB), u NSMM nutné
zopakovat = 6 tydnu k potvrzeni CR

* bez novych Ci narustu velikosti stavajicich osteolytickych
lézi

* vymizeni plazmocytomu mekkych tkani

 SPE negat., ale neprovedena IFIX — PR

Pozdgji: SPE negat., pozit. IFIX — nCR (blizka CR)

Criteria for evaluating disease response and progression in patients with multiple myeloma treated by high-dose
therapy and hematopoetic stem cell transplantation. Blade J. et al. Brit J Haematol 1998, 102, 1115-1123.



IMWG kriteria 2006

Kompletni remise (CR)

* negativni IFIX sera a mocCi

« < 5% PB v kostni dreni (aspirat, TB)

« vymizeni plazmocytomu mékkych tkani

Stringentni kompletni remise (sCR) = CR +

« normalni index volnych lehkych retézcu v séru (k/A
index)

« absence pritomnosti klonalnich bunek KD pri
imunohistochemickém Ci imunofluorescencnim vysetreni

International uniform response criteria for multiple myeloma. Durie B.G.M. et al. Leukemia 2006, 1-7.



IMWG kriteria 2006

Velmi dobra parcialni remise (VGPR)

* =2 90% redukce MIG v séru a MIG v moci < 100mg/24
hod

 SPE negat., IFIX pozit. (drive nCR)

International uniform response criteria for multiple myeloma. Durie B.G.M. et al. Leukemia 2006, 1-7.



Dopilnéna IMWG kriteria 2008

Stringentni kompletni remise (sCR) = CR +

« normalni index volnych lehkych fetézcu v séru (k/A
index)

« absence pritomnosti klonalnich bunek KD pri
imunohistochemickém ¢i imunofluorescencnim

vySetreni, ale lépe vsak uziti multiparametrické
prutokové cytometrie (2 4 barvy)

Molekularni kompletni remise (MCR) = sCR +
« negativni ASO-PCR (senzitivita 10-°)

Guidelines for the uniform reporting of clinical trials: Report of the 2008 International Myeloma Workshop Consensus
Panel I. Rajkumar S.V. et al.



Kompletni remise u MM
- vychodiska

 Dosazeni a udrzeni je jednim z nej-
silnéjSich prognostickych faktoru

- Vliv na TTP, TFI, TNT, OS, EFS,
PFS

 VIiv na kvalitu zivota

« — s pfichodem HD-T + ASCT a
posléze nove terapie s dosazenim
vySSiho poCtu CR vyvstava otazka
podrobnéjsi subklasifikace CR

Complete response correlates with long-term survival and progression-free
survival in high-dose therapy in multiple myeloma. van de Velde H.J.K.
Haematologica 2007; 92: 1399-1406.

Ludwig et al. IMW 2007; (Abstract 1103)

The role of complete response in multiple myeloma. Harousseau J-L et al.
Blood 2009;114: 3139-3146.

Complete remission sustained 3 years from treatment initiation is a
powerful surrogate for extended survival in mutliple myeloma. Barlogie B.
et. al. Cancer 2008;113:355-9.

Serum M-spike and transplant outcome in patients with multiple myeloma.
Dingli D. et al. Cancer Sci 2007;98: 1035-1040.



Stringentni CR - vychodiska

Sérové hladiny volnych lehkych retézcu (FLC):

« screening monoklonalnich gamapatii (+SPE, IFE,
UPE)

« prognosticky vyznam - MGUS, SMM, MM (mimo
ASCT), solitarni plasmocytom, AL amyloidoza

* hodnoceni lécebné odpovedi — NSMM, oligosekrecni,
AL amyloidéza, LCDD

— abnormalni hladiny FLC a zejména k/A indexu = indexu

klonality — pritomnost klonalni produkce/populace «
detekce v KD

International Myeloma Working Group guidelines for serum-free light chain analysis in multiple myeloma and related
disorders. Dispenzieri A. Leukemia 2009; 23: 215 — 224.

Serum free light chain ratio, total kappa/lambda ratio, and immunofixation results are not prognostic factors after stem cell
transplantation for newly diagnosed multiple myeloma. Giarin MM. Clin Chem 2009; 55(8):1510-6.



Stringentni CR (Mayo)

« n =84, IFIX séra, moCi negat.

* 46 nemocnych (55%)
abnormalni index k/A

OS od dg. nebyl dosazen vs. 76
mésicl u nemocnych s ab-
normalnim indexem (p= 0,02)

OS od doby dosazeni IFIX
negativity nebyl dosazen vs.
46,5 mésicl u nemocnych
s abnormalnim indexem (p=0,03)

Normalization of the Serum Free Light Chain (FLC) Ratio Is Associated with Superior Overall Survival among
Myeloma Patients Achieving Immunofixation Negative State: Results Support Incorporation of Serum FLC Ratio
in Stringent CR Definition. Kumar S. et al. Blood 2008; 112: Abstract 1692.



Metody stanoveni

IFIX séra a moci (2x)

Stanoveni volnych lehkych fetézcu (2x)
Imunohistochemie, imunofluorescencni
vysetreni KD

Multiparametricka prutokova cytometrie
KD



Stanoveni VLR v séru

Systém FREELITE — immunoassay
« Vysoce specificka detekéni protilatka

« Exkluzivni vazba na vnitfni epitop
molekul LR

« Odliseni VLR od LR v molekule MIG
« \ysoka specifita, senzitivita

« Kvantifikace VLR v séru, modi

* 100x citlivéjsSi nez SPE, IFE

« KI/L index ,monoklonality" LR a Pb

Kappa - 7,3 (3,3 - 19,4) mg/ Zavislost hladin S-VLR:

Lambda - 72,7 (5,7 — 26,3) mg/| « Masa maligniho klonu B-bb.

K/L index — 0,6 (0,26 — 1,65) * Funkce ledvin — exkrece dist. useky
Polo&as: k 2-4. A 3-6 hodin - Polymerizace VLR - | ren. clearance

(IgG 20, IgA 6 dni) « Polyklonalni LR — nadhodnoceni

Bradwell A.R.: Serum Free Light Chain Analysis. 3rd edit. Birmingham; The Binding Site Ltd. 2005.



Imunohistochemie,
Imunofluorescence KD

pritomnost/absence klonalnich bunék dle indexu k/A
minimum 100 PB pro analyzu

patologicky index znacici pritomnost abnormalniho klonu
>4:1 nebo <1:2

vysSetreni KD pro stanoveni CR, sCR nelze vynechat

The role of complete response in multiple myeloma. Harousseau
J-L et al. Blood 2009;114: 3139-3146.

The importance of bone marrow examination in determining
complete response to therapy in patients with multiple myeloma.
Chee Ch.E. et. al. Blood 2009;114: 2617-2618.

International uniform response criteria for multiple myeloma.
Durie B.G.M. et al. Leukemia 2006, 1-7.



Multiparametricka prutokova
cytometrie

* absence fenotypizacne aberantnich PB

v KD

 minimalni celkové mnozstvi 3000
analyzovanych Pb

* 24 znaky
* pouze aspirace, mensi zatez pro pacienta

Report of the European Myeloma Network on multiparametric flow cytometry in multiple myeloma and related
disorders. Rawstron A.C. et. al. Haematologica 2008; 93(3): 431-438.

Multiparameter flow cytometric remission is the most relevant prognostic factor for multiple myeloma patients who
undergo autologous stem cell transplantation. Paiva B. et. al. Blood 2008;112: 4017-4023.



sCR — mozné limitace

Asenova S. et al.: n= 87

« 52 CRvs. 35VGPR

« CR: 100% normalni k/A index
 VGPR: 63% normalni /A index

Allen S. et. al.: n= 122, 2648 vzorku (v prubéhu terapie)
* |FE pozit. (88%): 34% normalni k/A index
* |FE negat.: 69% normalni /A index

— nutnost dalSich prospektivnich studii k overeni dodateCného prinosu
stanoveni FLC k posouzeni hloubky remise a rovnéz i prevahy sCR
nad CR

Role of free light chain assay ratio to distinguish between CR according EBMT criteria or stringent complete remission
(sCR) according IMWG in multiple myeloma patients. Asenova S. et al. Blood 2009; 114: Abstract 1787.

The relationship between serum free light chain levels and serum immunofixation electrophoresis: implication for the
definition of stringent CR in myeloma. Allen S. et al. Blood 2008; 112: Abstract 2724.

The relationship between the serum free light chain assay and serum immunofixation electrophoresis, and the
definition of concordant and discordant free light chain ratios. Singhal S. et al. Blood 2009;114: 38-39.



sCR — mozné limitace

Pritomnost atypickych mono/oligoklonalnich prouzku
« 1 pridosazeni CR (ASCT, biologicka terapie)

 transientni, restituce imunitni parezy

* nesignalizuji incipientni progresi

« 1 prognosticky potencial, Casto znacCi robustni remisi
* az 72% abnormalni index k/A

Significance of abnormal protein bands in
patients with multiple myeloma following
autologous stem cell transplantation. Hall S.L. et.
al. Clin Biochem Rev 2009; 30: 113 - 118.
Atypical serum immunofixation patterns
frequently emerge in immunomodulatory therapy
and are associated with a high degree of
response in multiple myeloma. Mark T. et al. Brit
J Haematol 2008; 143: 654-660.

Abnormal serum free light chain ratio in patients
with multiple myeloma in complete remission has
strong association with the presence of
oligoclonal bands: implications for stringent
complete remission definition. de Larrea C.F. et
al. Blood 2009;114: 4954-4956.
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sCR — mozné limitace

~ 5% MM s intaktni M- komponentou vykazuje normalni hladiny VLR i
K/A indexu

— stanoveni sCR:
. pouze u nemocnych s pozitivitou VLR a k/A indexu pfi dg.
« stejna metoda (Freelite, ...), stejna laborator ev. stejny pfristroj

* nutnost opakovaného stanoveni — IFIX, Freelite, zejména pri
pritomnosti mono/oligoklonalnich prouzku

« vysetreni KD dle zvyklosti pracoviste, nejlepe vSak
multiparametrickou pritokovou cytometrii

Sensitivity of serum free light chain measurement of residual disease in multiple myeloma. Mead G.P. et. al. Blood
2009; 114: 1717.



sCR — mozne perspektivy

Systém HevyL.ite

« stanoveni koncentraci M-proteinu, zalozeny na uziti dvojice
specifickych protilatek proti junkénim epitopum mezi doménami
tezkeho a lehkeho retézce imunoglobulinu

« Stanoveni koncentraci Ig-k a Ig-A, vypoCet poméru Ig-k/Ig-A

« 1 citlivost nez SPE, IFE

Assesment of monoclonal gammopathies by nephelometric measurement of individual immunoglobulin /A ratios.
Bradwell A.R. et al. Clin Chem 2009
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