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Introduction

Immuno-électrophoresedes protéines sériques . Examen
biologique simple qui permet une appréciation quantitative ma
SAFESYSYU ljdzt €t AGF GAGBS 6 &dzNJ f
composantes protéiques du plasma. Les proteines sont analys
par migration dans un champ électrique et dep6t en fonction d
leur poids et de leur charge électrique.

Les resultats peuvent étre anormaux pour diverses raisons
(hypoalbuminémie, hypet Hglobulinémiea I 0 St £ A (0 S
inflammatoire, Blo¢ - dans la cirrhose,
hypogammaglobulinémidyypergammaglobulinémie
polyclonale)

Son principal intéretRS 1 SOUA 2y RQdzy O2YL
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Introduction

Identification des fractions

Ordre de déetection des fractions
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Albumine J
Alpha-1 glycoprotéine acide
Alpha-1 antitrypsine ——
Haptoglobine

Alpha-2 macroglobuline —J — Hemopexine

{ I— Gammaglobulines
Compléement C3
Transferrine

A SzymanowigzAnnales de Biologie clinique, 2006

©

CHU

—UCL —

NAMUR

Dr Julien DepausColloque des Ardenne$8/10/2022

4



Introduction

Cliniques Universitaires UCL Mont-Godinne
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Electrophorése des protéines sériques
Nom % Normes %
ALBUMINE 565  558-66,1
ALPHA1 4,1 29- 49
ALPHA2 9,9 71-11,8
BETA 727 < B8A-131
GAMMA 21,8 11,1-188
1 14,4
A/G1,30
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Introduction

Moelle osseuse Organes lymphoides secondaires
e Lymphocyte B
_Progéniteur du centre
hématopoiétique Pro-B Prée-B B immature B naif B naif activé germinatif
— e — — e _——
CD19'CD20g CD19°CD20'lgr  CD19*CD20%Ig* CD19*CD20* CD19°CD20* CD19*CD20*
Ig*CD38"" Ig*CD38" |g*C[138**

Lymphocyte B

Lymphocyte B post-centre

Plasmocyte Plasmoblaste mémoire germinatif

g o — 5

CD19 g CD19'CD20lg*” CD19'CD20"Ig"™" CD19'CD20*
CD27+-CD38***CD138* CD27++CD38** gggﬂgM/Ig /lgA-  Ig*CD38*
8

Immunopathologie pour le praticien, site Web du CRI ; Club Rhumatismes et Inflammations
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Introduction

Monoclonal gammopathies begin with uncontrolled division of a single plasma cell, leading to abnormal production
of monoclonal (M) proteins, consisting of an antibody (immunoglobulin) or free light chain.

Immunoglobulins
consist of 2 heavy chains
and 2 light chains.

Light chain

CI%?;Ilpnd
o201 Bone marrow aspirate smear, Free light chains that are over- _
Wright stain, x 100 produced are all either kappa
or lambda; thus, the kappa-
lambda ratio could be abnormal
(< 0.26 or > 1.65).

Khoury Cleveland Clinic Journal of Medicine, 2019
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Introduction

Dosage possible des chaines Serum FLC Analysis
7 \ = Y Freelite®
légéres libres sériques et

Calcul du rapport
Kappa/Lambda aen:

Epp/// \\
Normal de 0,26 a 1,65 (O 37¢ g

exposed
oxmn Sy Ol R
rénale) AFLC— & /

K FLC

Light chain

(T'nrgct of serum
FLC immunoassays

Site web Binding Site
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Introduction

[ YAAS Sy SOUARSYOS RQdzy
frequente, surtout dans la population agée
La gammapathie monoclonale peut étre strictement

asymptomatique et le rester durant toute la vie du
patient sans necessité de traitement

Mais parfois associée a une hemopathie maligne ou
préceder de plusieurs années sa survenue

Plus rarement, le composé monoclonal peut étre

responsable de manifestations cliniques sans repond
' dzE ONRA (18NB& RS RAIF3Iy2ai
YVySOSAaaAlSNI dzy UGN AOGSYSY
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Introduction

n=1684

e ol] 2NA RS fI RS
(R gammapathiemonoclonale :
s gty MGUS lonoclonal
e Gammopathyof Unknown
Sgnificance ou autre ?

Amyloidosis (AL)
11-5% (194)

Multiple
myeloma
16-5% (276)

Kyle, BJH, 2007

b guug Dr Julien DepausColloque des Ardenne€8/10/2022 10
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Gammapathie monoclonale de
signification indeterminee (MGUS)
A arhaS Sy SOARSYOS RQdzy O2
(« paraprotéine pic monoclonah 0 imMmurio-Q
électrophoreseades protéines seriques et/ou urinaires

A Production par un clone B, le plus souvent
plasmocytaire

A [ isbtypeest le plus souverigG(69%),JgM (17%),IgA
(1 1%) ,b I CIO n a.l (3 %)(Kyle, BJHovember2007)
A Il existe également des gammapathies monoclonales

uniquement a chaines legeres (prévalence de 0,8% ¢
M I n n eSOta)(Dispenzier,i Lancet, May 2010)
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Gammapathie monoclonale de signification
indeterminée (MGUS)

Monoclonal gammopathy of undetermined significance
(MGUS)

Serum monoclonal (M) protein < 3 g/dL
Clonal bone marrow plasma cells < 10%?

Absence of myeloma-defining events or light-chain amyloidosis

Khoury Cleveland Clinic Journal of Medicine, 20
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Gammapathie monoclonale de signification
indeterminée (MGUS)

0 Incidence de 3,5% dans la

population générale agée de

nlus de 50 ans

0 Age median au diagnostic :
ans

© 2. | o Plus fréquent dans le sexe

masculin

Prevalence of MGLUIS (3)

Kyle, NEJM , 2006

), CHU
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Gammapathie monoclonale de signification indéeterminée
(MGUS) : facteurs de risque

Age

Obesite

Antécedents familiaux MGUS/Myelome
Exposition a certains produits chimiques
Exposition aux radiations ionisantes

o To To o Po
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Gammapathie monoclonale de signification indéterminée
(MGUS) : facteurs de risque

Results: The age-standardized MGUS prevalence was significantly elevated among AHS farmers (7.7%) compared with demographically similar
men in the National Health and Nutrition Examination Survey (2.8%) or Olmsted County, Minnesota (3.8%,; p < 0.001). Recent use of permethrin
was associated with MGUS [recent use vs. no recent use, OR = 1.82 (95% Cl: 1.06, 3.13)], especially among those who had also used it in the
past [recent and past use vs. never use, OR = 2.49 (95% Cl: 1.32, 4.69)]. High intensity-weighted lifetime use of the organochlorine insecticides
aldrin and dieldrin was associated with MGUS relative to those who never used either of these pesticides [OR = 2.42 (95% Cl: 1.29, 4.54);

Preng = 0.006]. We also observed a positive association with high lifetime use of petroleum oil/distillates as an herbicide, as well as an inverse
association with fonofos use.

Discussion: This is the largest investigation of MGUS in farmers and the first to identify an association with MGUS for permethrin, a pyrethroid
insecticide previously associated with multiple myeloma. Given the continued widespread use of permethrin in various residential and
commercial settings, our findings may have important implications for exposed individuals in the general population.
https://doi.org/10.1289/EHP6960

Hofmann J et aEnvironmentaHealthperspectivesJanuari2021,
https://doi.org/10.1289/EHP6960
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Gammapathie monoclonale de signification indéterminée
(MGUS) : facteurs de risque

A

A Exemple du Canada :
incidence de myélome
plus éleveée dans les
zones rurales en
comparaison aux

2 & 3 2
o> N S ©
P

territoires du Nord et —m
des zones =
metropolitaines 5 | ,@
| S
c of uo#mm
‘l\ll ri
‘ \? ctoria .
Tsang M. et al, Cancer, 2019115;125(14):2432444.
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Gammapathie monoclonale de signification indéterminée
(MGUS) : facteurs de risque

o Prevalence de MGUS de

Agent Orange Exposure and Monoclonal

Gammopathy of Undetermined Significance: An 7.1% (34/479) chez les

Operation Ranch Hand Veteran Cohort Study véteransdeft Q2 LJS NJ

Ola Landgren ', Youn K Shim 2, Joel Michalek 3, Rene Costello #, Debra Burton 4, RanCh Hand Versus 3 1%

Norma Ketchum 3, Katherine R Calvo ®, Neil Caporaso 4, Elizabeth Raveche ©, Dan Middleton 2, (15/479)dansle groupe

Gerald Marti 7, Robert F Vogt Jr 8 ~ I

Affiliations + expand ContrOIe de Veterans

PMID: 26335650 PMCID: PMC5701511 DOI: 10.1001/jamaoncol.2015.2938 (personnel US Air Force

rree pHcards en Asiedu SudEst au
mémemoment)

0 O H-fbld increased risk
for MGUS in Ranch Hand
veterans than
O2YLI NR&az2y ¢«
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Gammapathie monoclonale de signification indéterminée
(MGUS) : facteurs de risque

o The agestandardized

> JAMA Oncol. 2018 Jun 1;4(6):821-827. doi: 10.1001/jamaoncol.2018.0509. prevalence rate Of MG US

, , and lightchain MGUS
Multiple Myeloma and Its Precursor Disease Among combined was 7.63 per 100
Firefighters Exposed to the World Trade Center persons (95% ClI, 5.45681)
Disaster 1.8fold higher than rates
Ola Landgren ', Rachel Zeig-Owens 2 2 4, Orsolya Giricz ®, David Goldfarb 2 3, Kaznouri Murata ©, from the OlmSted County,
Katie Thoren &, Lakshmi Ramanathan ©, Malin Hultcrantz ', Ahmet Dogan T George Nwankwo 5 Mlnnesota, Whlte male

Ulrich Steidl 3, Kith Pradhan 3, Charles B Hall 8, Hillel W Cohen 4, Nadia Jaber 2,

Theresa Schwartz 2 3, Laura Crowley ?, Michael Crane ?, Shani Irby 7, Mayris P Webber 2 2 4, refe rence pOpU|at|0n
Amit Verma 3, David J Prezant 3 10 (relatlve rate, 1.76; 95% Cl y
Affiliations 4+ expand 1.34‘2. 29) .

i:\;IIeD;;lei)t‘lizSe PMCID: PMC6145680 DOI: 10.1001/jamaoncol.2018.0509 O The ag%tandardlzed
prevalence rate of light
chain MGUS was more than
3-fold higher than in the
same reference population
(relative rate, 3.13; 95% ClI,
1.994.93).

@ CHU

U —ucL— Dr Julien DepausColloque des Ardenne€8/10/2022 18
NAMUR



Gammapathie monoclonale de signification indéterminée
(MGUS) : risque évolutif

Isotype IgGIgA: myelome multiple, amyloidose AL

Isotype IgM : Lymphome Non Hodgkinien B
(Macroglobulinémie de Waldenstrom, lymphome de la zone
marginale), amyloidose AL, myelome a IgM exceptionnel
Chaines Légeres : Myélome a Chaines legaragloidoseAL

[ S NRA &Il dzS yydzSt RS (N} yaF2l
Ce risque peut étre précisé en calculant le score de la Mayo
Clinic Rajkumay

T T

To o I
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Gammapathie monoclonale de signification indéterminée
(MGUS) : stratification du risque

A Score Mayo Clinic basé 0 Score de 0 a 3 points

sur 3 parametres V 0 point :low risk, risque absolu
1. Pic<15g/L versus Picl> de transformation a 20 ans de
ou=al5g/L 5%
2. lsotype IgG versus nen V1 point :low intermediaterisk,
1IgG 21% a 20 ans
3. Ratio Kappa/Lambda V 2 points : highntermediate
normal versus anormal risk, 37% a 20 ans
(normal de 0,26 2 1,35) v 3 points : highisk, 58% a 20
ans

Dr Julien DepausColloque des Ardenne€8/10/2022 20



Gammapathie monoclonale de signification indéterminée
(MGUS) : stratification du risque

==u=m Al 3 factors abnormal
m———  Any 2 factors abnormal
- Any 1 factor abnormal

——  Serum M-spike <1.5 gm/dL, IgG Subtype and normal FLC ratio

Years Rajkumar Blood, 2005

(0, CHU
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Gammapathie monoclonale de signification indéterminée
(MGUS) : stratification du risque

0 1384 patients du
100+ .
& g Wbt progression Minnesota
g 80 o o Diagnostic de MGUS a la
(a] i _
5 b e Mayo Clinic entre 1960 et
5 60—
g 504 1994
£ o Follow up median de 34.1
:%: zz— IgM MGUS, progression années
F 107 et o Reculde 40ans: 11%
5 Non-IgM MGUS, progression L, , ~ A .
0 10 2 30 2 décédéR Q dpyofression
Years since Diagnosis of MGUS en dyscra5|q)|asmocyta| re

87%décédéskR QI dzii NB &
causes (maladies cardio
vasculaire®t cérébro

Kyle R., NEJManuari2018 Vascu|aire)3 290envie

CHU
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Gammapathie monoclonale de signification indéterminée

(MGUS) : stratification du risque

NAMUR

100-
90- at F GASyGa ¢
—  80- Expected had a shorter median
s survival than was
2 i 58 expected in the
3 control population of
@ Uy Obsshied Minnesota residents of
= 404 matched age and sex
5 304 (8.1 vs. 12.4 years,
5 0. tf ndnnamoE
104 P<0.001 7 .
O | | | | I | 4i I2
0 5 10 15 20 25 30 35 40
Years since Diagnosis of MGUS
Kyle R., NEJManuari2018
/‘
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Myelome multiple asymptomatique

Smoldering multiple myeloma

Serum M protein > 3 g/dL or clonal bone marrow plasma cells
10%-60%, or both

Absence of myeloma-defining events or light-chain amyloidosis

Khoury Cleveland Clinic Journal of Medicine, 2019

~ CHU |
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Myelome multiple symptomatique

Symptomatic multiple myeloma

Clonal bone marrow plasma cells > 10%
or plasmacytoma and > 1 myeloma-defining event:

Calcium: hypercalcemia, ie, serum calcium > 1 mg/dL higher
than the upper limit of normal or > 11 mg/dL

Renal insufficiency: creatinine clearance < 40 mL/minute
or serum creatinine > 2 mg/dL

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

Bone involvement: > 1 lytic lesions on skeletal radiography,
computed tomography, or positron emission tomography—
computed tomography

Clonal bone marrow plasma cell percentage > 60%

Involved: uninvolved serum free light chain ratio > 100 with involved
free light chain > 100 mg/L

More than 1 focal lesion on magnetic resonance imaging®

Khoury Cleveland Clinic Journal of Medicine, 2019

@ CHU
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Myélome multiple symptomatique

Criterion Definition

S ixty percent Plasma cell infiltration in bone marrow

Li ght chains Quotient involved: uninvolved > 100

M RI > focal bone lesion

C alcium Hypercalcemia > 2.75 mmol/l or > 0.25 mmol/l
above ULN

R enal insufficiency Creatinine > 173 umol/l or CCl < 40 ml/min

A nemia Hb < 100.0 g/dl or > 20 g/d]l below LLN

B one lesions >1 osteolysis on skeletal radiography, CT or PET/CT

https://onco-hema.healthbooktimes.org

@ CHU
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Amyloidose AL

Dangerous, . .,:’:
small B cell ..’ > @
“r" ,,(

clone
AmyloidoseAL
y OI Ose ‘ Kinetically or
~. >~ thermodynamically
Collularand l unstable light chains
extracellular . ch- :
b v SO0 I—(Extracellular chdperones)

G
SAP and Qs\édu Oligomers B
glycosaminoglycans l
Amyloid
fibrils
C Mass action and toxicity ) m
( Organ dysfunction

Merlini, Nature Reviews, (2018) 4:38
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Amyloidose AL

= ~N a3 . s
Heart Periorbital purpura
¢ Heart failure with preserved ejection fraction
¢ Thickened ventricular walls and low voltages
on electrocardiography 4
* Dysponea at rest or exertion, fatigue \_ )
* Hypotension or syncope Ve - ~
e Peripheral oedema [ ) Macroglossia
. J
AmyloidoseAL 1
( Gastrointestinal tract \ By
¢ Malabsorption and weight loss TS
¢ Bleeding (factor X)
- \ )
i Liver )
1 Nervous system ) ¢ Increased alkaline
Peripheral phosphatase
¢ Symmetric lower extremity sensorimotor L * Hepatomegaly )
polyneuropathy - N
Carpal tunnel syndrome (bilateral) Kidney
Autonomic * Nephrotic range
¢ Postural hypotension proteinuria
e Erectile dysfunction (males) ¢ Renal failure
¢ Gastrointestinal motility alterations ) %  Peripheral oedema

Merlini, NatureReviews(2018) 4:38

@ guug Dr Julien Depaus Colloque des Ardenne€8/10/2022 28
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Amyloidose AL : retard fréequent du
diagnostic !

MEDIAN YEARS

SYMPTOMS BEFORE DIAGNOSIS
Impotence/erectile dysfunction - 287 i
Peripheral neuropathy - 194 ————ﬂ
Paresthesia or anesthesia - 189 - T T
Dizziness - 1.68 Sy
Neuralgia - 168 —— e S 4 - z
e R e o Temps median entre le debut
Abdominal pain - 147 T
Altered bowel function - 1.39 e A . .
Arthythmia - 129 ————
——— des symptomes et le diagnostic
Nausea and vomiting - 112

Dysphagia - 1.03 —T_ I

o W A 4 ~ Pal
Difficulty breathing - 0.67 - T . I
Syncope - 0.93 ’—ﬁ Symptoms Graup e a !
l}
ardiac
izzinass/Sym
E

o 0 50% des patients consultent 5

Orthostatic hypotension - 042
Renal failure - 031 !

- ~  types de médecin ou plus

Hepatomegaly - 024
Pericarditis - 0.24
Polyclonal gammopathy - 0.21
Proteinuria - 021

Enlarged tongue - 0.1 ——
AKI - 019
Ascites - 018
Cardiomyopathy - 013
Nephrotic syndrome - 0.07
Nephritic syndrome - 0.05

-6 -4 -2 ]
YEARS BEFORE DIAGNOSIS

Hester LEuropean Journal of Haematology 2a#16

@ NgAlng% Dr Julien DepausColloque des Ardenne€8/10/2022 29



Amyloidose AL : retard frequent du diagnostic !!

Figure 1 Representation of number of patients with initial amyloidosis extracardiac (light grey), cardiac (black), or both (dark grey) events depending

on the type of amyloidosis.

100%
19 (6%)

983 90% 26 (8%)
. 80%

patients

avec 7o 128

(40%)

amyloidose °**
cardiaque  50%

Suivis au 40%

CHU Henri  30%

Mondor Yo 1a6%)
entre o

06/2008 et D

05/2019 o N

Médiane de 11.1 mois de
délai entre le début des
symptdémes et diagnostic AL

49 (5%)

13 (3%)

10 (5%)

56
(26%)

133
(63%) Gy >
(56%)
ATTRv with ATTRwt All types

cardiomyopathy with or
without neuropathy

Amyloidosis ExtraCardiac Events
W Amyloidosis Cardiac Events
W Amyloidosis ExtraCardiac and Cardiac Events

O No event Kharoubiv, ESGeartFaildec2021

— CHU
© i
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Amyloidose AL : pronostic

~

[QFGGSAY(GS OF NRAIFIjdzS O2AyRAGA2YYS (.5 LINP

Table 1 3 . T
Revised Mayo prognostic staging for s -
immunoglobulin light chains amyloidosis T wf
gs

Stage Median Survival (mo) 5-y Survival (%) =
| 94.1 59 ) 12 24 % a8 60
Il 40.3 42 Follow-Up From Diagnosis (months)
'II 14 20 ; at risk 583 mn2 n 144 m

100 4
IV 58 14 T

80 4 tae

Assign 1 point for each of the following: N-terminal pro-
B-type natriuretic peptide >1800 pg/mL; troponin T
>0.025 ng/mL; free light chain difference >18 mg/dL. A
score range of 0 to 3 correlates with stages | to 1V,

s

Overall Survival
(proportion)
&

- Stage 1
respectively. o e
- Stape 4
0 12 24 2 a8
Follow-Up From Transplantation {months)
AlexanderCardiolClin 37 (2019) 48495 Kumar, JCO, March 2012

), CHU
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Amyloidose : différents types, pas que la AL

ALt SEA&AGS RQlIdziNBa GeL)Sa

A Amyloidose a Transthyrétine (TTR) : héréditaire ou
acquise (Wild type TTRsenile»). Surtout atteintes
cardiagues et neurologiques. Role diagnostic de la
scintigraphie osseuse (Rehaussement myocardique €
OF & RQI Yéf 2 OR 2 akRerudinit au >la@)S

A Amyloidose AA (inflammation chronique, atteinte
renale prédominante)

=~ CHU |
h ucL Dr Julien DepausColloque des Ardenne$8/10/2022 32



Amyloidose : differents types, pas que la AL

A 2 B Q C " D
1 — B - .'71-
+ | k|
g N
el || ek :
s [33-34] j1.42]
» ) Ta -?)

Figure 4 : Différents grade de fixation cardiaque a la scintigraphie osseuse en cas d’amylose cardiaque.
D’aprés Perugini E et al JACC 2005;46:1076-84

A : Sujet contréle sain, pas d’hyperfixation : stade 0 de Perugini

B : Amylose cardiaque AL avec légére hyperfixation : stade | de Perugini

Pr Patricia Réant,

C et D : Amyloses cardiaques TTR avec hyperfixation stade Il ou lll de Perugini, respectivement www.cardiconline.fr

(0, CHU
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Amyloidose : différents types, pas que la AL

Table 1 Main types of cardiac amyloidosis and clinical characteristics

Type Precursor Underlying Organ Sex and age (yrs.) Typical clinical presentation
Protein disorder involvement
AL Immunoglobin Plasma cell Kidney Either sex, =50 Heart failure with multi-organ involvement including
light chains dyscrasias Heart nephrotic syndrome, autonomic dysfunction (ortho-
Liver static hypotension, diarrhoea, bladder disorder),
ANS, PNS peripheral neuropathy, macroglossia and periorbital
purpura. Severe hypotension after ACEi/ARB
ATTRwt Wild-type Ageing Heart Male > Female Slowly progressive energy decline, exercise intoler-
(‘SSA") transthyretin >70 ance, weight loss and gastro-intestinal complaints.

Left and right sided congestive heart failure with nor-
mal systolic function and clear diastolic dysfunction,

arrythmias.
History of CTS
ATTRm Mutant TTR gene muta-  Nervous system®  Male > Female >40P Slowly progressive heart failure symptoms (as in
transthyretin tion Heart ATTRwt) with (invalidating) peripheral or autonomic

neuropathy. Family history of neurological disease

AL amyloid light chain, ATTRwt wild-type amyloid transthyretin, ATTRm mutant amyloid transthyretin, SSA senile systemic amyloidosis, ANS autonomic nervous
system, PNS peripheral nervous system, ACE/ angiotensin-converting enzyme inhibitor, ARB angiotensin receptor blocker, CTS carpal tunnel syndrome
3Autonomic and peripheral nervous system involvement can lead to similar symptoms as in AL amyloidosis

bMutation dependent, African-Americans with V1221 may present at an older age around >60 years

OerlemansNethHeartJ, 2019

7~ CHU
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Amyloidose : différents types, pas que la AL

A
A

Coexistence MGUS et Amyloidose non AL

[ SNAS ONRARUOFYYAIldzZS RS opn
publiée en 2002 (Lachmann, NEJM) : Presence de
mutations chez 34 patients (9,7%) (TTR, fibrinogene .
apolipoprotéine A, lysozyme)

Série américaine de 226 patients avelcTRwbu V122|
ATTRnpubliée en 2018Khull Amyloid : MGUS chez
39% des patientdT TRwet chez 49% des patients
V122IATTRm

A LYLRZNIFYOS RS G@LISN fQlYy
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Gammapathie monoclonale de
signification renale

MonoclonalGammopathyof RenalSgnificance MGRS

Clone B produisant unenmunoglobinemonoclonalenéphrotoxique en

f QroaSyO0S RS ONAUSNBA RS YeéesSt2YS
A Ne pas méconnaitre ce diagnostic (pas de réponse aux immunosuppress
contrairement a certaines glomerulonéphrites, risque de rechute (90%) st
le greffon en cas de transplantation rénale si diagnostic méconnu, risque
progression en reelle hémopathie)

To I

A Importance de ldiopsie rénale
A Traitement: traitement cytotoxique pour éradiquer le clone responsable
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ammapathienonoclonale de
signification renale

AL amyloidosis LCPT
Thromboti h
Crystallization e snsopethy
M"/ Endothelial-cell injury
T O ——
| Resistance to
pvo;eolys\s : am
thomby
7 W S 2
Misfolded LCs i
o0 LE:I:“';L o=+ Cytokine production
LC fragments Frets SRdcomplerent
activation

Low-grade B-cell or
LCDD (MIDD) + plasma-cell clonal C3 glomerulopathy

Y diso'dea
Bt

] Positively Y —_—D Dtposlllan of C3and
charged or complement terminal
basement membrane: glycosylated LCs pathway proteins

lmm immunoglobulin ||

\ Crystalglobulinemia

CAP amval tion

PGNMID

Entrapment in glomeruli /M L

Deposition of -+
immunoglobulin plus
complement proteins

Thrombotic microangiopathy

AL smyoidos S

Cryoglobulinemic GN

Leung N., NEngld Med 2021; 384:1931941
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Gammapathie monoclonale de
signification clinique

Clone B de faible taille produisant un composé
monoclonal responsable de manifestations cliniques
Sy fQFroaSyoOS RS YésSft2YS
Atteintes surtout rénales, cutanées et neurologiques
Divers mécanismes : dépots, activité attamune

de laparaprotéine activation du complément,
production de cytokines ou mécanisme inconnu

Traitement antitumoral indiqué pour éradiguer
clone B
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