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Gammapathies Monoclonales

Place de I'analyse des immunoglobulines
monoclonales

Dr Yannick CHANTRAN, PharmD, PhD,
Chef du service d’Immunologie Biologique, Sorbonne Université
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Myélome - Epidémiologie ;
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Du MGUS au Myélome: un continuum
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Figure 2. Probability of Progression to Active Multiple Myeloma or Primary
Amyloidosis in Patients with Smoldering Multiple Myeloma or Monoclonal
Gammopathy of Undetermined Significance (MGUS).

I burs denote 95% confidence intervals.

Kyle et al., NEJM, 2002
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Immunoglobuline monoclonale & Diagnostic du MGUS i
EPU ou IFU
Disorder Disease Definition FLC

Non-lgM MGUS All three criteria must be met:
Serum monoclonal protein {non-IgM type) < 3 g/dL
Clonal bone marrow plasma cells < 10%*

Absence of end-organ damage such as CRAB features that can be attributed to the plasma cell profiferative disorder

Light-Chain MGUS All criteria must be met:
Abnormal FLC ratio (< 0.26 or > 1.65)

Increased level of the appropriate involved light chain (increased kappa FLC in patients with ratio > 1.65and
increased lambda FLC in patients with ratio < 0.26)

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 monodonal protein < 500 mg/24 h

IgM MGUS All three criteria must be met:
Serum IgM monoclonal protein < 3 gm/dL
Bone marrow lymphoplasmacytic infiltration < 10%

No evidence of anemia, constitutional symptoms, hyperviscasity, lymphadenopathy, or hepatospleno-

megaly that can be attributed to the underlying lymphoproliferative disorder. Rajkumar et al., ASCO, 2016




'
j 2023 MYELOME MULTIPLE

Immunoglobuline monoclonale & Pronostic des MGUS

Hazard ratlo (95% EPS
Prognostic tactor confidence Interval)* IF
Abnormal FLC ratio 2.6 (1.7-4.2) EPUouIFU
Serum M protein size > 15 g/L 2.4 (1.7-3.5) FLC
IgA, IgM, or biclonal IgA plus IgM 2.6 (1.7-4.0)
*P < .001 for each variable.
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Immunoglobuline monoclonale & Suivi des MGUS
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*Evolving MGUS is defined as an increase of M-protein of at least 10% by the third year, confirmed by two consecu-
tive measurements separated by at least 1 month.
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Perez-Persona et al., Br J Hematol, 2009
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Immunoglobuline monoclonale & Diagnostic des SMM & MM

EPU ou IFU
FLC

Smoldering MM Both criteria must be met:

Serum monoclonal protein (IgG or IgA) = 3 gm/dL, or urinary monocional protein = 500 mg per 24 h and/or
clonal bone marrow plasma cells 10%-60%

Absence of myeloma-defining events or amyloidosis

MM Both criteria must be met:

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

Any one or more of the following myeloma defining events:

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

Hypercalcemia: serum calcium = 0.25 mmol/L{> 1 mg/dL) higher than the upper limit of normal or
= 2.75 mmol/L (> 11 mg/dL)

Renal insufficiency: creatinine clearance < 40 mL/min or serum creatinine = 177 wmol/L (> 2 mg/dL)

Anemia: hemoglobin value of > 2 g/dL below the lower limit of normal, or a hemoglobin value
< 10 g/dL

Bone lesions: one or more osteolytic lesions on skeletal radiography, CT, or PET-CT

Clonal bone marrow plasma cell percentage = 60%
Involved: uninvolved serum FLC ratio = 100 (involved FLC level must be = 100 mg/L)
> 1 focal lesion on MRI studies {(at least 5 mm in size)

Rajkumar et al., ASCO, 2016
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. . EPS
Immunoglobuline monoclonale & Pronostic du SMM .
EPUou IFU

FLC

100
Group 1
80
70
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EPU ou IFU
FLC
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*Evolving MGUS is defined as an increase of M-protein of at least 10% by the third year, confirmed by two consecu-
tive measurements separated by at least 1 month.
Perez-Persona et al., Br J Hematol, 2009
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Immunoglobuline monoclonale & Pronostic du MM

EPU ou IFU
FLC

TABLE 4 Revised international staging system for myeloma™

Stage

Stage 1

All of the following:

e Serum albumin 23.5 gm/dL ?
e Serum beta-2-microglobulin <3.5 mg/L b

No high-risk cytogenetics
o Normal serum lactate dehydrogenase level

Stage ||
« Not fitting Stage | or lll

Stage |l

Both of the following:

¢ Serum beta-2-microglobulin >5.5 mg/L

o High-risk cytogenetics [t{4;14), t{14:16), or del(17p)] or Elevated
serum lactate dehydrogenase level

Rajkumar et al., AJH, 2022
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Immunoglobuline monoclonale & Pronostic du MM

EPU ou IFU
FLC

TABLE 4 Revised international staging system for myeloma™*

Stage

Stage 1
All of the following:

o Serum albumin 23.5 gm/dL P IgA MM 1 ISS-3

e Serum beta-2-microglobulin <3.5 mg/L b .

¢ No high-risk cytogenetics /]\ anemie

o Normal serum lactate dehydrogenase level /]\ t(4 . 14)
’

Stage ||
« Not fitting Stage | or lll

Stage Ii FLCMM 1 IR
Both of the following: /]\ t(1114)

¢ Serum beta-2-microglobulin >5.5 mg/L
o High-risk cytogenetics [t{4;14), t{14:16), or del(17p)] or Elevated
serum lactate dehydrogenase level

Bal et al., Ann Hematol., 2022
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. 7 . EPS
Immunoglobuline monoclonale & Réponse au traitement .

Standard IMWG response criteriall EPUoulFU
Stnngent complete Complete response as defined below plus normal FLC ratio** and absence of clonal cells in bone marrow biopsy by immunohistochemistry (x/A ratio s4:1 o 21:2 for FLC
response % and X patients, respactively, after counting =100 plasma cells)i+
Complete response Negative immunofiation on the serum and urine and dicappearance of any soft tissue plasmacytomas and < 5% plasma cells in bone marrow aspirates
Very good partial response  Serum and urine M-protein detectable by immunofixation but not on ¢lectrophoresis o = 90% reduction in seeum M-protein plus urine M-protein level <100 mg

per24h
Partial response =50% reduction of serum M-protein plus reduction in 24 h urinary M-proteln by 290% or to <200 mg per 24 h:

If the serum and urine M-protein are unmeasurable, a 2 50% decrease in the difference between involved and uninvolved FLC levels is required in place of the

M-protein criteria;

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 =30%. In addition to these criteria, If present at baseline, a =50% reduction in the size (SPD)SS of soft
tissue plasmacytomas is also required

Minimal response =25% but =49% reduction of serum M-protein and reduction in 24-h urine M-protein by 50-89%. In addition to the above listed criteria if present at basedine, a
#50% reduction in the size (SPD)SS of soft tissue plasmacytomas is also required

Stable disease Not recommended for use as an indicator of response; stability of disease is best described by providing the time-to-progression estimates. Not meeting criterta for
complete response, very good partial response, partial response, minimal response, or progressive disease

Progressive disease 19.]11]  Any one or more of the fallowing criteria
Increase of 25% from lowest confirmed response value in ane or more of the following criteria
Serum M-protein (absolute increase must be =05 g/dL);
Serum M-protein increase =1 g/dL, if the lowest M component was 25 g/dL:
Urine M-protein (absolute increase must be 2200 mg/24 h)
In patients without measurable serum and urine M-protein bevels, the difference between involved and uninvalved FLC levels (absolute increase must be 10 ma/dL):
In patients without measurable serum and urine M- protein leveds and without measurable involved FLC levels, bone marrow plasma-cell percentage irrespective of
baseline status (absolute increase must be 210%);
Appearance of a new lesion(s), 250% Increase from nadir in SPDSS of =1 lesion, or 250% increase in the longest diameter of a previous lesion >1 cm in short axis;
250% increase in circulating plasma cells (minimum of 200 cells per pL) if this is the only measure of disease

Kumar et al., Lancet Oncol., 2016
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Quelle place pour I'électrophorese et I'immunofixation des urines ?

* Ne fait pas partie des criteres diagnostiques du MM
* Mais fait partie des criteres pour différencier FLC SMM Vs FLC MGUS
e OQusisuspicion d'amylose AL

* Préférentiellement sur des urines de 24h
* Préférentiellement sur des urines concentrées (Levinson, 2011)

* Exclusion d’une gammapathie dans le diagnostic d’'une pathologie rénale
* Evaluation de 'atteinte rénale dans le bilan d’'une gammapathie

Levinson., 2011
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Hors du continuum: les Gammapathies Monoclonales de Signification Clinique

Table 1: Prevatence of monoclonal gammopathies in the Mayo Clinic practice

Monoclonal gammopathies: Mayo Clinic 1960-2008

Disease Number of cases % Classification M G CS
Premalignant  Malignant | Prateln,/low tumor burden d pY I

MGUS 23,179 58.0 X ue a une gmo

Multiple myeloma 6974 17.5 X \

Primary amylolcdosis 3781 9.5 L] pathogene

SMM 14694 37 L

Lymphoproliferative disease 1298 3.3 |

Macroglobalinemia 940 2.4 X

Plasmacytoma 774 1.9 X

Bence jones prateinuna 450 11 K

Cryoglobulinemsa 379 0.9 L]

POEMS syndrome 1y 0.5 i

Light chain deposition disease 113 0.3 X

Plasma cell leukemia %) 0.2 K

Cold agglutinin disease 74 0.2 A

Acquired Fancond syndrome 43 01 n

Scleromyxedema 31 0.1 |

BHPW B 041 L

Heavy-chain disease 3 0.1 !

Capiltary leak syndrome 29 0.1 X

Total 39.929 10

MGUS, manoctonal gammapathy of undetermined significance; SMM, smoldering multiple myeloma; POEMS, polyneuropathy,
organomezaly, endocrinopathy, monocional proteln, skin changes; BHPW, benign hypergammagiobulinemia purpura of Waldenstrdm's.
Adaptod fram reference |1)

Levinson., 2011
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Atteintes d’organes et diagnostic des MGCS
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Particularités immunochimiques des MGCS : I'exemple des cryoglubulinémies

Case 1

K A y vi y2 y3 v4 EBHP G A M K L

- - . - -

3 A Y Yl v2 y3 v4 ElP G A M K L

Petersen et al., Clin Lab., 2018
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Particularités immunochimiques des MGCS : I'exemple du scléromyxoedéeme

Electrophoretic

‘\ J
Patient | Gender/Age | Seventy Sadas mobility (normalized A
: Ig sotype :
value)
" Non severe "y Medium cathodic L .
| H/60 1gG1 & e - v
Se DNS g o~ *
" Severe N~ pa—"
2 29 s : Gl A i 00 <l
F candiomyopathy IgG1 2 Cathodic (1.00) o -
| Noa severe, cutis laxa- | . Z -
i 75 < . < (1.02 — —
1’ all like eruption, MBL | oL Calbode(154) 3 - :’ o
N H/73 Non » 12G1 A Cathodic (1.01) £ o0 1
on severe | 1egG L < = 8 | .l
5 F/71 Noa severe 16G1 4 Cathodic (1.02) 2 Al [ |g§| '
.~
“ Fi29 Severe, DNS 1£G1 & Medium (0.92) g = ¢ .
7 F/75 Non severe 12G1 5. Cathodic (1.00) 3 . L ¢
’ . . . . = - o ®
8 Fi69 Non severe 18G1 & Cathodic (1.10) 3 o o
o
9 M/S1 Non severe IgGl A Medium (0.89) 9 £
= - *
10 M/53 Non severe 1gG1 « Anodic (0 86) % o 1
[ 11 M/55 Severe, recurrent DNS | 1gGl x Cathodic (1.11) ke ©
|12 F/78 | Non severe 1gGl A Cathodic (1.05) =

| 1

SME laG1 MGUS

Petersen et al., Clin Lab., 2021
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Physiopathologie & Implications pour la prise en charge des MGCS

@ frontiers ‘ Frontiers in Immunology

Monoclonal gammopathies of
clinical significance (MGCS): In
pursuit of optimal treatment

Artern Oganesyan’™, Andrew Gregory’, Florent Malard®
Nerses Ghahramanyan®, Mohamad Mohty”

' Arséne Mekinian®

and Yervand Hakobyan'”, on behall of MINHEMON

TABLE 1 Potential mechanismm of MGCS-related diseases

Proposed mechanism

Tnmmaglobuls i

Autnsatibodies

Uncertam

TYPE Review
PUBLISHED 23 November 2022
pol 10.3389/fimmu.20221045002

MGCS-related diseases

Crystal storing histiocyeowis
Crystalline keratopethy
Maculopathy of monedosal gunmopathy

Acquired C1 Inkibitor deficlency
Acquirsd von Wilkbrand disease
Xanthomatoss

CANOMAD

Clbg

DADS-M

Clarksony discase
TEMPE sy romme
Newtrophilic dermstises
SLOMN

Acquired cutss lasa
Sderemyxalema
Schnitzler syndrome
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Merci de votre attention !



