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Epidemiology

* Prevalence higher with age
* 3,2%>50vyo 10.000

* 5,3%>70yo 5 Male
« 7,5% > 85 yo w 80001 |—Female
(Tl
* Because of: § g 6000 1
* Increasing age population ]
creasing age pop 3§ 4000 |
e Higherincidence! & 8
» 122/100,000/year at 50 yo to 532 at - 2000 -
90 yo &
e < failure of immunosurveillance - 01 - , v v .
10 30 50 /0 90
Age ly)
Risk factors:
- Age
. . . 13% > 50yo!
- Ethnic (X2-3 in Afro Americans) ° ¥ Kyle et al. NEJM. 2006
- Family history of plasma cell dyscrasia Therneau et al. Mayo Clin. 2012

El Khoury et al. Lancet. 2022
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Any problem with that, Doc?
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Back to basics
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Back to basics
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Mostly IgG (65%) and kappa (66%)
IgA 20%

LC (15%)

Rarely: IgD, IgM

No secretion/production
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Back to basics
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Back to basics

Pathological fractures
Lytic bone lesions
Bone destruction |/

‘*l Hypercalcaemia

Bone marrow infiltration

Neutropenia / \ ﬂ

¢ Thrombocytopenia

Anaemia

Infection Bleeding diathesis

B

Renal
failure

r" Paraprotein

/N

Increased
viscosity

Clinical activity
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Back to basics
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Pathological fractures
Lytic bone lesions
Bone destruction |/

Hypercalcaemia

Osteoclasts ,;i

1TNFa

Bone marrow infiltration

MNeutropenia / \

¢ Thrombocytopenia

Anaemia

Infection Bleeding diathesis

Paraprotein
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Increased
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Back to basics

Definition of multiple myeloma
Clonal bone marrow plasma cells =10% or biopsy-proven bony or extramedullary
plasmacytoma* and any one or more of the following myeloma defining events:
+ Myeloma defining events:
+ Evidence of end organ damage that can be attributed to the underlying plasma cell
proliferative disorder, specifically:
+ Hypercalcaemia: serum calcium =0-25 mmol/L (=1 mg/dL) higher than the
upper limit of normal or =275 mmol/L (>11 mg/dL)
- Renal insufficiency: creatinine clearance <40 mL per mint or serum creatinine

Pathological fractures

Bone destruction /

Lytic bone lesions

Osteoclasts .

@

Hypercalcaemia

=177 pmol/L (=2 mg/dL)
Bone marrow infiltration . « Anaemia: haemoglobin value of =20 g/L below the lower limit of normal, ora
X haemoglobin value <100 g/L
Neutropenia / \ Anaemia = Bone lesions: one or more osteolytic lesions on skeletal radiography, CT, or
Thrombocytopenia PET-CT* *
* + Anyone or more of the following biomarkers of malignancy:

= (Clonal bone marrow plasma cell percentage* =60%
+ Involved:uninvolved serum free light chain ratio§ =100
- =1 focal lesions on MRI studiesf

Infection Bleeding diathesis

Paraprotein

Increased

Clinical activity viscosity

Monoclonal gammopathy of clinical significance
MGCS



Underlying disease

Myeloma/Waldenstrom
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Clonal plasma cells
Initiation

@

Cerminal centre ———= Bone marrow

Frimary genetic events:
* [GH translocations

» Hyperdiploidy

Secondary genetic events:

* Copy number abnormalities
* DNA hypomethylation

# Acquired mutations

Primary events

Hyperdiploid

t(4;14)

1(14;16)

Secondary events

MYC locus translocations

(11;14)

Non-hyperdiploid

t(6;14)

O

—_— o ————me

o 1(14;20)

— O ————

Disease
progression

MGUS

SMM

MM

Relapsed
MM

Kumar et al. Nature Reviews. 2017
Manier et al. Nature Reviews. 2016
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Multiple myeloma

MGUS

Monoclonal protein
spike <3 g/dL

Plasma cells (PC) <10% of
bone marrow

No CRAB features*

Smouldering multiple Monoclonal spike

myeloma PC >10% or plasmacytoma

Monoclonal protein CRAB features

spike >3 g/dL
Or PC >60% or
PC >10% of bone marrow SFLC ratio >100

No CRAB features

Or more than one focal
lesion on MRI

3 RF: non-IgG, M prot > 1,5 g/dl, abnormal FLC ratio

3 RF: 58% @ 20y
2 RF: 37% @ 20y
1RF:21% @20y
0 RF: 5% @ 20y Atkinet al. Clin Med. 2018

Rajkumar et al.. Blood. 2018
Rajkumar et al. Blood. 2005
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Suspected MGUS

|
| I
* Low risk (<1.5 gm/dL, IgG type,
normal FLC ratio),* or
* IgM <1.5 gm/dL, or
¢ Light chain MGUS with FLC ratio <8

All other patients

I l I

Presence of
unexplained

Uncomplicated* symptoms or

laboratory features
of concern
Bone marrow biopsy Bone marrow biopsy required;
and skeletal survey Skeletal survey (low dose whole body CT or conventional
may be deferred radiographs) required in non IgM patients

Atkinet al. Clin Med. 2018
Rajkumar et al.. Blood. 2018
Rajkumar et al. Blood. 2005
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MGUS

 Infection rate 2 (X 7 MM) @ 5-10 years of FU
Pneumococcus/Haemophilius Influenza/Influenzae/COVID19
* Osteopenia/porosis
Densitometry +/- calcium/Vit D supplementation
* Thrombophilia
HR 3,4 @ 1 year following the diagnosis
* CV risk/morbidity?

Kristinsson et al. Haematologica. 2012
Dumontetet al. Leukemia. 2018

Raje. IMWG.2017

Melton et al. ] Bone Miner Res. 2004
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Suspected MGUS

|
| I
* Low risk (<1.5 gm/dL, IgG type,
normal FLC ratio),* or
* IgM <1.5 gm/dL, or
¢ Light chain MGUS with FLC ratio <8

All other patients

(@)

resence of
unexplained
symptoms or
laboratory features
of concern

Uncomplicated*

Bone marrow biopsy Bone marrow biopsy required;
and skeletal survey Skeletal survey (low dose whole body CT or conventional
may be deferred radiographs) required in non IgM patients

Atkinet al. Clin Med. 2018
Rajkumar et al.. Blood. 2018
Rajkumar et al. Blood. 2005
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Multiple myeloma

MGUS Smouldering multiple Monoclonal spike
Monoclonal protein myeloma PC >10% or plasmacytoma
spike <3 g/dL Monoclonal protein CRAB features
Plasma cells (PC) <10% of spike >3 g/dL Or PC >60% or
bone marrow PC >10% of bone marrow SFLC ratio >100
>*
No CRAB features No CRAB features * @r more than one focal
lesion on MR

3 RF: M prot =2 g/dl, BMPC 2= 20%, FLC ratio = 20

+/- cytogenetics
Atkinet al. Clin Med. 2018
Rajkumar. Lancet Oncol. 2014
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MGUS

Monoclonal protein
spike <3 g/dL

Plasma cells (PC) <10%
bone marrow

>
No CRAB features

Proportion failing

10 MTTP110m inlow risk (O RF); 68m in interm risk

(1 RF) ; 28m in high risk (= 2 RF)

08
06
04
02 /
s’
/4
J
00 #=°
0 12

J

ultiple myeloma
Tonoclonal spike
- - : 0% or plasmacytoma
™ pesscecsend : CRAB features
=L P2 Or PC >60% or

. aet SFLC ratio >100

et rore than one focal

P<0.0001 lesion on MRI

24 36 48 60 72 84 96 108 120
Time to progression (months)

3 RF: M prot =2 g/dl, BMPC 2= 20%, FLC ratio = 20

+/- cytogenetics

Atkinet al. Clin Med. 2018
Rajkumar. Lancet Oncol. 2014
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Study n
Ragumar et al | 7
Kastntis etal 2013
89
/ 90
Kastritis et al . 2! Larsenetal 2013
496
20 23
Somgetal 2016
Wuet al, 2018 v 186
27
Wuetal, 2018
156
Early publicati ‘
3
Hemot et al 2019
153
Later publicatic 120
Vistum et al 2022
702
a5
All data combir Akhlaghi et al 2022 o
s sborraindaa ity Q, e
Early publications
586
Later publications a8
1509
325
All data combined
2155

B BMWPC 280 W BMPC <80

MTTP if > 60% BMPC: 9 versus 30 months!
2y risk of prog: 45 versus 86%

B FLCrz100 W FLCr<100
. B THEN TS mTTP if FLCr > 100: 15 versus 48 months!
- i o 2y risk of prog: 32 versus 71 %
. p -8 - - ;‘ ‘
ar ; - Multiple myeloma
e T e ~ macell Monoclonal spike
i ar " . . PC >10% or plasmacytoma
e —.—— e CRAB features
R e T . s Or PC >60% or
- —.— T SFLC ratio >100
. 01 0,0ra MDE
-— - Or more than one focal
e 4 L LI, or lesion on MRI
=1 3

D 20 40 60 B0 100120 140 160 180 200
Median ime 10 progression (months)

S DUVE Ll MU TRl Y |..II|:I'_‘1I [ [a B ]| |..iﬂ.'_'rU.'_'I Il.dyl: Z U7
Involved:uninvolved serum free light chain ratio$ =100
=1 focal lesions on MRI studiesq

1 090B070605040302010

Risk for progression to MM al 2 years

'I
80% progression @2y \é

Atkinet al. Clin Med. 2018
Rajkumar. Lancet Oncol. 2014
Ludwig et al. E Clin Med. 2023
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lgM monoclonal gammopathy... Same story

(A) Genetic predisposition (B) Precursor (C) Premalignant (D) Malignant
cell condition disease

1/—\.
oo e - g - o®
/ f RY)

Healthy

\/

individual B cell lgM MGUS WM
“WM alleles” Traditional view 1.5% per annum Tumor cell
IL6,BCL2 IgM* 46-fold increased MYD88-NFkB
CILIo post-GC risk to progress PI3K-AKT-mTOR
I'NFSF10 “memory-like” to neoplasia BCL6-PRDMI-XBP1
<3 g/dl
<10 % LP

No sign/symptom of disease

Gertz et al. Am ] of Haematology. 2018






Mechanisms of action Organs involved
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Deposition
Amyloidosis
Type I cryoglobulinemia
Fanconi
MIDD [Auto-antibody activity\
PGNMID o Neuropathy
kMacroglobuhnosm j Cold agglutinindisease
Type II cryoglobulin

Bullous skin diseases
C1 inhdeficiency

CANOMAD )
[Cytokine mediated ]
POEMS
)
e A | comnec Unknown mecanism
. -7_';.*:. wmm ), Systemic Capillary Leak Synd
Ze Fo— |} TEMPI
' ) ) Schnitzler Synd

Complement activation Scleromyxedema

C3GN Acquiredcutis laxa

aHUS )
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Monoclonal Gammopathy of Renal Significance
MGRS

Box 1 Updated definition of MGRS

The following consensus view of monoclonal gammopathy of renal significance (MGRS) has emerged.

The term MGRS applies specifically -' or clnnal lymphoproliferation with both

of the following characteristics:

* One or more kidney lesions that are related to the produced monoclonal immunoglobulin

* The underlying B cell or plasma cell clone does{not cause tumour complications)or meet any

current haematological criteria for specific therapy

Leung et al. Nat Rev Nephrol. 2019
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e | " NS | 10% of MGUS - Wide spectrum

R Moo * Any kidney damage caused by
<> Myooyte | | X ‘ monoclonal gammopathy of any kind
T Mesongial cel R | R — * Early regognition/treatment < limited

= Elastica interna = s e o .
S— A ; S\ O\ _f ability to repair
e @ NJEril 7 R\
i] __;, Endothelial cells \ (¥ P ol ﬁ \ ”{\:\
e \ . 55 - ==\
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lrneais Podocyte h |
(%  Proximal tubule \ & ) . 2% o /
&  epithelium A\ L / : (o W/ /‘ :
\ _ S .

Amyloid fibrils
Q Microtubules
20 %° MIDD punctate deposits
.‘ Cryoglobulins
/‘\ Immunoglobulin crystals

PGNMID WY@
C3 qlomerulonephritis ——

Glavey et al. Blood Reviews. 2016
Leung et al. Nat Rev Nephrol. 2019
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MIDD Ig rela!ed
Actate % 1l amyloidosis
deposits F’i:dlsin
along . the vessel A/
myocyte media [\ |
basement F . A ()

PO

Cryoglobulinaemic glomerulonephritis |
Intraluminal immune depouts

w VAvv

Elastica interna

GBM

Endothelial cells

~, Podocyte

Proximal tubule
epithelium

Amyloid fibrils
Microtubules

MIDD punctate deposits
Cryoglobulins

Immunoglobulin crystals

MIDD l = Proximal —«o\
== tubule AR
Punctate | * lumen =L
deposits — ‘fj- =17
along = =W
tubular e SR
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~Proximal __

N\

tubule /

Ig-related
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10% of MGUS — Wide spectrum

* Any kidney damage caused by
monoclonal gammopathy of any kind
» Early regognition/treatment < limited
ability to repair

- proteinuria/glycosuria/phosphaturia

Glavey et al. Blood Reviews. 2016
Leung et al. Nat Rev Nephrol. 2019
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MGCRS-associated diseases

Monoclonal immunoglobulin deposits No monoclonal immunoglobulin deposits
Organized Non-organized
Inclusions or
Fibrillar Microtubular crystalline deposits
Immunotactoid C3 glomerulopathy with
glomerulonephritis

monoclonal gammopathy

e

b

Lambda

Monoclonal fibrillary Cryoglobulinaemic Crystal storing PGNMID Thrombotic
glomerulonephritis glomerulonephritis histiocytosis ; ! microangiopat
J S type | and type I VAL R N PIRCY, %

¥

Kappa

(Cryo) crystalglobulin
glomerulonephritis Miscellaneous

Kappa

Leung et al. Nat Rev Nephrol. 2019
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Multisystemic diseases

AL amyloidosis
< Amyloidogenic light chains (65 70% lambda type)
* Fibrillar deposition in virtually all organs (except CNS)
* Mechanical + toxicity by itself 2 Organ dysfunctlon
* Leading organs: '
* Kidney > Albuminuria
* Heart > Diastolic dyfunction

- screening by proBNP/Albuminuria

Glaveyet al. Blood Reviews. 2016
Brown et al. ] Neurol. 2019
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Multisystemic diseases

POEMS

* Polyneurpathy, organomegaly, endocrinopathy, Mprot, skin
* Other: papilloedema, extravascular overload, erythocytosis/thrombocytosis, sclerotic bone lesions

 Lambda type!! < VEGF production

Glaveyet al. Blood Reviews. 2016
Brown et al. ] Neurol. 2019
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MGUS-related neuropathy

10% of MGUS!!
* |gM related (mostly kappa) - 50%
Demyelinating disease

< anti MAG (50%) or anti gangliosides (GM1)

* |gA and IgG far less frequent

e Amyloidosis/LCDD (15-20%)
* Axonal neuropathy!!!!
* Mostly lambda

’ P O E M S Glaveyet al. Blood Reviews. 2016
° Demyellnatlng process Brown et al. ] Neurol. 2019






What to do with a
monoclonal gammopathy?

Investigate for any sign/symptoms of disease
* Well defined interrogation and physical exam
* To guide explorations if needed
* Biological screening
* Mprot nature and level, FLC ratio
* CBC, Ca++, creatininemia, proBNP

e 24h urines -
Define the progression risk (Mayo Clinic) - 2
* +/- BM exploration, CT ‘° o

* Define the appropriate follow-up S ()
* Vaccinate! o




anks for listening!
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