Paraproteinemic neuropathies
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The paraproteinemia is caused by a proliferation of monoclonal plasma cells or B lymphocytes. Estimated 10% of idiopathic neuro-
pathy are related to the paraproteinemia. A certain paraprotein has the properties of an antibody directed at components of periph-
eral nerve myelin or axolemma. The association between peripheral neuropathy and paraproteinemia has long been of interest, but
this relationship is still unknown. Neurologist play an important role when the neuropathy is the presenting feature, in which case
they may reveal clinical, laboratory, or electrophysiologic findings that lead to identification of the underlying paraproteinemia. We
review the causal association between paraproteinemia and neuropathy as well as clinical, laboratory, and electrophysiologic fea-

tures of paraproteinemia associated neuropathy.
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Al st S §-7-5 glehr] gk HAPE gl o
oli= AN A7) %F (serum protein electrophoresis) i
o U7 =& A H 91 A 7] 95 (immunofixation

electrophoresis)& FHgt}t, o] AALE S3l At A
WA 208 h7 BRI BN heavy

chain@} light chain ¢ £7/FZ 7F¥3c}, M-protein®] 7
Z% A% heavy chain2 8F HIS2EH 752 34

&} light chaind 24A17F AW HAALE Bl 5= A
o] H a3l AAEFA A Hcomplete blood cell count),

Table 1. Recommended investigation for the patients with paraproteinemia
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Routine Workup

Neurological examination and clinical functional neuromuscular assessment, at baseline and follow up check at regular intervals
Electrophysiologic test determines whether the polyneuropathy is axonal (CMAP/SNAP) or demyelinating pattern (DML/MNCV/TLI, CB/TD)

Serum protein electrophoresis (M protein, if present, is a discrete spike in the y, B or a2 region), immunofixation (defines the heavy and light
chain type of the abnormal serum protein, which can discrimate between MGUS, multiple myeloma, other plasma cell malignancies, WM, and

amyloidosis)
Total IgG, IgA, and IgM concentrations

Serum light chain quantification and random urine collection for the detection of Bence-Jones protein (free light chains), and, if positive, 24-h

urine collection for protein quantification

Full blood cell count, renal and liver function, calcium, phosphate, erythrocyte sedimentation rate, C-reactive protein, uric acid, beta
2-microglobulin, lactate dehydrogenase, rheumatoid factor, and serum cryoglobulins

Physical examination for peripheral lymphadenopathy, hepatosplenomegaly, macroglossia, and signs of POEMS syndrome

Radiographic X-ray skeletal survey (including skull, pelvic, spine, ribs, and long bones) to look for Iytic or sclerotic lesions. If the index of suspicion
is high, CT and/or MRI of the spine, pelvis, or whole body, and perhaps whole body FDG-PET/CT, may be considered

Ultrasound or CT of chest, abdomen, and pelvis (to detect lymphadenopathy, hepatosplenomegaly, or malignancy)
Bone marrow aspiration and biopsy (required if a high M protein level is found to investigate the possibility of multiple myeloma or lymphoma

[>15 g/L and abnormal free light chain ratio])
CSF analysis: celluarity, cytospin, protein level
Advanced Workup
Serum VEGF levels if POEMS syndrome suspected
Anti-MAG antibody
MR imaging of nerve roots, brachial plexus, as for CIDP
Nerve biopsy®

Fat biopsy if it is most often done when there is suspicion of amyloidosis

CMAP; compound motor action potential, SNAP; sensory nerve action potential, DML; distal motor latency, MNCV; motor nerve conduction velocity,
TLI; terminal latency index, CB; conduction block, TD; temporal dispersion, MGUS; monoclonal gammopathy of undetermined significance, WM;
waldenstrém macroglobulinemia, FDG-PET; fluorodeoxyglucose positron emission tomography, CT; computerized tomography, MRI; magnetic resonance
imaging, CSF: cerebrospinal fluid, VEGF; vascular endothelial growth factor, MAG; myelin associated glycoprotein, CIDP; chronic inflammatory

demyelinating polyneuropathy

®The following conditions are being considered: 1) IgM paraproteinemic demyelinating neuropathy negative anti-MAG antibodies, or 1gG or IgA
paraproteinemic demyelinating neuropathy with a chronic progressive course, where the discovery of widely spaced myelin on electron microscopy or
deposits of Ig and/or complement bound to myelin; 2) amyloidosis; 3) malignant lymphoproliferative infiltration of nerves
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Tahle 2. Summary of incidence, clinical, laboratory, eletrophysiologic, and pathologic findings for patients with paraproteinemic neuropathies

Incidence of

Disease peripheral Clinical Laboratory Electrophysiology Pathology
neuropathy

MGUS 8-37% Slowly progressive, distal M protein <30 g/L Demyelinating with ~ Widening of myelin lamellae,

Multiple myeloma 3-18%
(Mm)
POEMS 50-85%
Waldenstrom 5-10%
macroglobulinemia
(W)
Amyloidosis (AL) Presenting
symptom in
15-20% is
neuropathy

sensory ataxia, tremor,
frequently in men >50
years (IgM);

Distally predominant
sensorimotor or
proximal weakness as
in CIDP like (IgG/IgA)

Length-dependent
sensory, or
sensorimotor, or
neuropathy

Ascending symmetric
proximal and distal
sensorimotor
symptoms (CIDP like)
Weakness eventually
predomination

Slowly progressive
symmetric distal
sensory or
sensorimotor: CIDP like

Painful progressive
symmetric, distal
sensorimotor=+dysauto
nomia carpal tunnel
syndrome in 25%

Increased IgM or IgG or
IgA levels

Anti-MAG antibodies in
half (IgM)

M protein > 30g/L

Bence-Jones proteinuria

>10% plasma cells in
bone marrow

IgG (50%) or IgA
(20%) kappa

Anemia, hypercalcemia

IgG or IgA lambda

Elevated VEGF

Sclerotic bone lesions

IgM kappa
Anti-MAG antibodies in
some

lgG or IgA lambda

Occurs alone or with
other plasma cell
disorders

markedly
prolonged distal
latencies
Reduced TLI (IgM)
CIDP like or axonal
(IgG/IgA)

Almost always
axonal, but very
rarely
demyelinating

Mixed
demyelinating and
axonal

No conduction block
or temporal
dispersion

Normal TLI

Similar to IgM
MGUS

Axonal sensorimotor
neuropathy

Carpal tunnel
syndrome

IgM antibodies against MAG,
gangliosides (anti GM1,
GD1a, GD1b, GM2),
sulphatide, chondroitin
sulphate C

Endoneurial Ig deposits

Loss of myelinated fibers in
sensory nerves and dorsal
nerve roots

Axonal degeneration with or
without amyloid deposition

Axonal degeneration

Loss of myelinated fibers

Inflammation and uncompacted
myelin lamellae

Similar to IlgM MGUS

Endoneurial amyloid deposition
on Congo-red staining

Light chains on
immunochemistry

Axonal degeneration

MGUS; monoclonal gammopathy of undetermined significance, CIDP; chronic inflammatory demyelinating polyneuropathy, MAG; myelin associated
glycoprotein, TLI; terminal latency index, VEGF; vascular endothelial growth factor

1) Monoclonal gammopathy of undetermined significance
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7] <0.26 or >1.65)% A= 5% @0l FolAl
na Zo=z 331_5}16 el Wz

A2 AW o] e MGUSEA}
oA AsHEa A7 o] R8s A M-proteino] 1 g/LE
.I_er She Aol ogdgo 2 ogst: 5 o5 8
¢loltt." Forssman -l 2]8] 2}4do] ohd (nonneoplastic)
IgM M protein¥} W2 A174H 7Fe] Q#-Ado] HalH o]F,
A= MGUS #hake] oF 8-37% Ao wxAal o]
FubEo] 9l Ao g e ok MGusalA 74 zg
3l glebdhal A o [gGol AW WA dAe] =
A4 IgMo|th, MGUSSF B ® Wz oF 50%
7} 1gM b E Zo] 31 1gG7} 30-40%, 1gA7}F 10-20%

O

H 52 2AgeE 7 A MGUS 82 30% A= el A
uzAANZS FA T glom AFA MGUS #d
DR AAEE T (60-70t) ] FAHCF A} o7 p=2: 1)°ﬂf\1
T2 AL AL 5 G glol AA ] Hdske
g Bl

(1) IgM MGUS

IgM MGUS associated neuropathy 2}2] oF 503 =
oA anti MAG(myelin associated glycoprotein) &7}
A%} IgM SHebehile MAG o] 9lo] ThE wEi7
IR A (glycolipid: sulfated glucuronyl paragloboside
(SGPG) ¥ sulfated glucuronyl lactosaminyl paraglobo-
side (SGLPG)¥ % i} ¥k 3l= ZAom dafA 9
o} A8 =9 IgM MGUS #EH ‘?j_é 17392 7|
60-90th a1 o] vfolof] WHAYsEIL $loFtt &
3] AHA A9HE A H e ARlshe
Az7} 5ol A% Do Fuke). oF 24500 B4
ol A o]k 10-151 ool HAEAE AR Q18|
AT Aol 7R BT gy et RS a3
ELISA ZALel|A] anti MAG &3] 717} S71E o] & rcﬂ
anti MAG 217" 0 2 Zdkst 4= It} Anti MAG A7
L& F2 MGUS A}l 4] -‘d”é} E]—-Fﬂ (80%) \X/aldenstrom
macroglobulinemia (WM) &-& T2 BAHEZ HZFA

= & F v A7 AAldMe ¢ 22
SollM dukHeg F2 8kA] A7l AR EE
$J(sensory nerve action potential, SNAP) 7} ¥H&] =] x| ¢k
At el Zadel ol AL BT 4 k> 29

B Az &z vlg] e 7] (distal motor latency)7}
A 3] A A o] 9lo], terminal latency index (=distal
distance/[motor conduction velocity X distal motor la-

tencyl], which is highly specific of anti-MAG neuropathy
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2) Multiple myeloma (MM) associated neuropathy

MM F2 70t) o JehitA =n G22imE2E
A2 @Al 1 B8 Wl ofgEpolrt. 7}
Fo 234 W (Ilytic bone lesion)oll 2]k
o]} plasmacytomasl &3 EAYsl= 2ol 21742
24 5 (radicular pain) 2 W F-Zo]c},
21 ek, Aleit s, A 7 5o dAlA =
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3) POEMS syndrome (osteosclerotic myeloma associated
neuropathy)

Crow-Fukase or Takatsuki FFro|gfal dZo] HA o]
Agke 40l $9kol| whgah tha217 W (polyneuropathy),
+ 718t (organomegaly), WH] @3 endocrinopathy), ©
-Zthl (monoclonal protein)@} 3] X ¥ ¥ (skin changes)<
Aoz st} thF4E9 osteosclerotic variant®
POEMS SFr-2 AR S7F 9] oF 5%vh& 2hA18kH 1gA
Zo 1gG HAZFZE Y] lambda chaino] ok A4
AZ(<2 g/dL in 90% of patients)< E?_]D},% gkl
F(85-100%) 0] H2A17EH-E 7FA AL gtk POEMS &
T S fEiAE AW I M-protein( 9] EE
7% lamda)o] o WA 7] F ek F & 7 7|ES
HtEslE Al & sfe] B 7]Fe] wiEEo]o gt
T 7|1&E& A3FEFH W (sclerotic bone lesion), @ VEGF
Z7Fe} Castleman ®ol F 7|&2 7] v|d(v), 1H

v, X -=E), extravascular volume overload(F-%, &

o

i

9k f-Z(pleural effusion), E<=(ascites)), uj&-H]2%t
(adrenal, thyroid, pituitary, gonadal, parathyroid, pan-
creatic), I]F-H W (hyperpigmentation, hypertrichosis,
glomeruloid hemagiomata, plethora, acrocyanosis,
flushing, white nails), FF%=, €205 7 & Fd4
F7} 5ol Art.” POEMS el 913 54491 AAk: ¢l
on g ALdg It HARE Fal o ilste] e F
Foh=A] geleh= #¢do] Fasitt, 40t koA 60tH
o F2 wHsty thZegd gl Aol Fd %
° 2 AFste] 3kale] oF 500004 ThE Al ZA4HTE |
A A, 2 A 9l A Ae 7t
Ao AR 2R AW 29} WolAw
Folt= th9 A9l Tjoto] e19Re} 29 R BT e}
WA Aaaks Copst Mg ke molv|E Jek, 2
% Aol W) 77h Ak slobke] AlalA Al

of Bilo] T2 WAAE 5 AR 55 4ol Ao
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o} 3kx19] 60%0ll A CIDPE 9 73te] A3 2| 8551=
Qo vz 74 FF I WA EA AL
Zh gotste] X538k Zlo| Fasith. A7 et
Aol A wstel | o]ahHQl WistRE Sk &
o] o] e 5SS Hol §Fxsp a4
2 Yehti= CIDP $xe} gl & o 3 s xdst
B2 CIDP &afol|x] &3] Kol dEapeto|u; AR ko]
A BAFR ek A& Aehi= CDP $hatel] 1)
AoHEL} SFHEHM FEBA|ER terminal latency
indet Z7}ee] glom BPERR
muscle action potential, CMAP)2} SNAP ZlZo] 7+A &
o] gith, olgfgt Wsk= Adl vlgl stA7F & O F=g
A Yo 9ok % POEMS oA T2 AHL Jo
71 7132 A3 gzl AL gloy s ATFdAE
POEMS #bxke]  AlAz#zAtelA ujdzd &3

(endothelial cytoplasmic enlargement), W3] 4| 3 A}o]of]
R Aol g

_ﬂm o,

o >L

> o oX o

F A9 (compound

. 719 (opening of the tight junctions be-
tween endothelial cells)¥} A|E9 &3] Al EF52HE &
F(presence of many pinocytic vesicles adjacent to the
cell membranes) A7o] &&=t 51-12} 3 el At
oA € VEGF s&=7t @A 3] S7hE o] )laL o] %
# 2 BEAT ABAo) Y= Aoz °*a4x4 e 5
7ol SJahel VEGHL A7 H o Wl &

< 7FA9kA A 2177 (blood nerve barrier) 2] 1] H]“?:ﬂ
# 34 (microvascular permeability)S S7A1A 23}

Aoz ANAY Bxs oo y)= Ao w =A™

O:

4) Waldenstrom macroglobulinemia(WM) associated

neuropathy

WM 83 &@FE IgM #8o] F7Phs =4 B-cell
proliferative  lymphoplasmacytic  lymphoproliferative
disorder24 83 1gM dlebehd] do] E5HAA clonal
lymphoplasmacytic cello] =2 intertrabecular pattern .
2 Z50lA 100 Bk BA glen dgH ez Jorhol &
o] st ool wHls) EAClA el THAHAG
(male:female=2:1)." 1 ¢] AAl ZAo7 uz7k <ok
A E 3
HEd, BER Y, ojAdF)o] A& %lJ— 20-25%°11A]
o E e W= utiyh #REn 5200004
TR o] FRtHE RS AP0 2 1gM

MGUSS} 1] 253171 99)3olM 2 72t 5 abo] B2

ZZ 7 (hyperviscosity syndrome: 333k,
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2 Whgstal Folo] 9fof, 2915, 3t L .
2 A A7} BekEY| = 311 anti-MAG SH)7}
S0%ellA e, A7 e Arbe gk Hek (g
EY] A, Aude )9k =8 e 27
= Held

5) Amyloidosis associated neuropathy
ol 2 o] =F(amyloidosis) A4 ©ll A2l amy-
loid fibril& @Asl= WZF2EY light chaino| theksh
A719] A 9] kol AEo] 715 FolE e 3
olt}.” o] F 714 £H7} =l H-A 4 (inherited amy-
loidosis)¥ ¥4 (primary, non-familial amyloidosis)©]
A}, 27} immunoglobulin light chain amyloidosisZ
A& Qo o= amyloid fibrilo] ThEA 41 7]
Q2 s)o] ot |gkel £A1E Lok, ek gl

P 7NEe BF S w i < gl D) dal A
g ARG, 38, 3 A, 98, S 2xAA); 2)
371 24 (e, ARZ2A, 25, S AW 25 A7)
] Congo redE amyloid staining 3+¢1; 3) =z 2|5}t
&4 (immunohistochemical staining) &-& 217 7|85

A& (direct sequencing) %3l o}'d Z0]=7} light-chain
o 29 Qlee FWE A9 e 9 dEe FAAT
A3t (monoclonal plasma cell dyscrasia) A, A5 2]
oF 2/39|4] lambda chaino] W& F= 3 7t
A A 25704 5o et dek )8 FE =
2T}, MGUS Sl A 5203 7AW E Holi A of
2ol=% b5 Ae dFd Folok BTk AehA oF 175
Aol QAo 2184 the) BEo] F Skl 244 A
AET ALARRAO] A7 el A 2
A2 73R 7B BAFE] oF 65%0A A= 7]
RAE, WA B, g 2Ege Hol 9
o obil ol =F w0 2 EAS A 10%eA] i
23 FHE)E A %
length dependent 22H178 0] Fahnl 2ha o) &
FA4R0 o £4E 2% A A9 25l
G178 Aol Btk wek &4 A AR A
A%, Ao

O
ruEéé 2l

J

H] Z2MEAF AN quantitative sudomotor
axon reflex testing), <24 & AAHthermoregulatory
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