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Monoclonal gammopathy of

uncertain significance (MGUS) Plasma cell leukemia
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Monoclonal gammopathy Fanel B: & dense, localized band (red
arrow) representing a monoclonal protein of gamma mobility is
seen on serum protein electrophoresis on agarose gel (anode on
left) Panel &: Densitometer tracing of these findings reveals a tall,
narrow-—based peak (blue arrow) of gamma mobility and a reduction
in the normal polyclonal gamima band. The monoclonal band has a
densitometric appearance similar to that of albumin (alb), and has
been likened to a church spire.



Avixveuoipo M COMPONENT
(MAPANPQTEINH)

]

B AsppoinepnAaoTtika voongarta (XAA,
Asppowpara)

® AAAa veonAaopara (XMA, kapkivog paoctou,
NAXEWG)

E Autoavooa voonuarta (peupaToeidng apopiTig,
HUAOOEvVEIa gravis, VOOOG WUXPOOUYKOAANTIVOV)

E AAAa: Kippwon, oapKoEidwon, NapacITWOEIG,
voooG Gaucher, yayypaivwmdec nuodepua

B Znavieg OepHaATIKEG vOoool (papular mucinosis)




NMoAAanAouUv pHUEA®WHA

H 1% OAWV TWV VEONAAGHATWV

H 13% TV AIHATOAOYIK®WV KAKONOEI®WV
B AinAaogia ouxvoTnTa oTn Haupn pulin
B EAappa unepoxn appevocC puiou

B M&on nAikia diayvwonc 68 €Tn

<30 : cuyxvornTta 4: 100,000

>30 : guxvornta 30: 100,000



NMoAAanAouUv HUEA®WUA

AlayVv®OTIKN Tpiaod

® MAaopartokuTTapa HUueAou > 10%
® OOTEOAUTIKEC OOTIKEC BAQBEC

® Mapouoia NAPANPWTEIVNC

OocteopueAikn BoPia

OOTLKOC AKTLVOAOYLKOG EAEYXOG
HAektpodopnon kot
ovooonAektpodopnon opou Kot oVPwWV




NMoAAanAouv pueAwpua - Ailayvwon

| = Plasmacytoma on tissue biopsy

Il = Bone marrow with greater than 30% plasma cells

lll = Monoclonal globulin spike on serum protein electrophoresis[lgG peak>
3.5 g/dL or an IgA peak >2 g/dL, or urine protein electrophoresis (result >1
g/24 h

a = Bone marrow with 10-30% plasma cells

b = Monoclonal globulin spike present but less than category il

¢ = Lytic bone lesions

d = Residual IgM level less than 50 mg/dL, IgA level less than 100 mg/dL, or
IgG level less than 600 mg/dL

| plus b, ¢, ord
Il plus b, c,ord

lll plus a, c,ord

a plus b plus c

a plus b plus d



NMoAAanAouUv HUEA®WUG

KAIVIKEG EKONAWOEIG

®0oTika aAyn (70%)
@®Neppikn avenapkeia (25%)
®Avaipia (80%)
@AlaTapaxec NNEewc
®NeupoAoyikd ocupnTwHAaTa
@>UvOpouOo UMEPYAOIOTNTOC

®Ynepeualobnaoia oTIC
AOIMWEEIC

/ MadoAoyikd KaTdyuaTa

>

OoTeoAUoEIg

YﬂipGGBSGTIGIpidl)

NauTia, EMETOI
AucokoINioTNTO

Kétrwon, hUIKA
aduvayia, TToAuoupia

AIRBnon veupwyv (0. KAPTTIGiou CWARVA)
YtmrepaoBeoTiaipia (ocuyxuon)

Y1repyAolioTNTA, CUUTTIECT) VWTIAIOU
MUEAOU

Ke@aAaAyia, KOTTWOT), OTTTIKEG DIATAPAXEG, OTTACHOI,
ggavlnua, otndayxn, Au@iBAncTposidotrddsia
(aAAavTOo€1d ayyeia, oidnua OnARg)

IgM> 4g/dl, IgG > 5g/dl, IgA> 7g/dI




Primary Bone Response to Some Tumors?

Predominantly osteoblastic
Prostate

Carcinoid

Gastrinoma

=rmall cell lung cancer

Hodgkin's diseaze
Fedullablastarna

Fredominantly osteolytic

Fenal cell cancer

e lanorna

Squarnous cell cancers of the aerodigestive tract
Fultiple myeloma

Mon-=srall cell lung cancer

Thyroid cancer

Mon Hodagkins Iwmphorna

Mixed osteoblastic and osteolytic
Ereast cancer

Gastrointestinal cancers

Squamous cancers at most primary sites

T Theze reprezent the most common patterns of metastatic
invalvernent ; individual variations ray occur.



NMoAAanAouUv pUEA®WHA

[MpooiIdBson yia ACIPGEEIG 1.9-2.2 Ao1p®EEIG/
pt.years

AVOOOKATAOTOAN:

ZoBapEC d1aTapayxEG XUHIKNAC avooidg
1I‘Iapaywyr’1 AvTICWUATWV JETA Ano AvTIYOVIKO £peBICHO
[*YnoAgiToupyia AEZ, diatapaxn migration oudeTepoPilwy, o€
avaAoyia ge Tn OpacTnpIOTNTA TG VOOOU]
MikpoopyavioHOI:
e Apxikn ¢aon(8 unvec): S. pneumoniae, H. influenzae

e [Mpoxwpnuevn N avBekTikn voooc: GNB (voookopelaka),
S.aureus(87% VOOOKONEIQKEG)



NMoAAanAouUv HUEA®WUG

EoTia AoIipWENG:

m[lveupuovac (75%)
mUTI

e 79% TWV BAKTNPIAIMIOV PE OUVODO MVEUNOVIA

e YAPAKTNPIOTIKN N unoTponialouoa
NVEUMOVIOKOKKIKN nveupovia (ouxvoTrnTa 2.8,
BvntoTnTa 43%)



NMoAAanAouUv HUEA®WUG

EpyaocTnpiakd eupnuara :

&Avaipia

#Tpiwnepia TKE

#YnepaoBeoTiaipia

#Weudoinovarpiaipia

#Avod0G oupiacg, KPeEATIVIVNG, OUPIKOU O0EEOG

#MapanpwTeivn (>50% IgG, >20% light
chains)(avooonAekTpogpopnon)

#ZTOV 0pO Kal oTa oUpa (Bence Jones)

] ] Rouleaux oTo
#0oTeopueAikn Biowia TEPIPEPIKO aipa

@AKTIVOAOYIKIN ANEIKOVION OCTWV



NMoAAanAouUv HUEA®WUG

©1999 Elsevier Science/Garland Publishing




B YnepaoBeoTiaipia

m K.p. AAkaAikn
PpwoPparaon

m K.p. ZmivOnpoypapnua
00TWV
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A lbumin Beta

Urinary monoclonal protein FPanel B: This figure illustrates the
cellulose acetate electrophoretic pattern of a urine sample. |t reveals
a dense band of protein with beta mobility. Fanel A: Densitometer
tracing shows a tall, narrow-based peak of beta mobility. These
findings are consistent with a urine monoclonal protein (Bence Jones
protein); confirmation of the diagnosis requires demonstration that the
protein contains anly a lambda or kappa light chain swith no heavy chain
reactivity.
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Urinary monoclonal protein Immunofixation of 3
concentrated urine specimen fram the previous patient with
antisera to kappa and lambda light chains shows a discrete
lambda band, indicating a monoclonal lambda light chain (ie,
Bence Jones protein of lambda specificity).




Durie-5Salmon Staging System for Multiple Myeloma

Stage  Description _ Mpoyvwon

[ Low cell mass — <06 x 10012) cellzs/m2
Al of the following present :
Hab =10 g/dL
Serum lg5 <5 g/dL
Serurn Iga <3 g/dL
Marmal serum calcium
Urine monoclonal protein excretion <4 g/day
Mo generalized Iytic bone lesions

I Interrmediate cell rmass — neither stage | nor stage Il

] High cell mass — =1.2 = 10012) cellz/m2

One or more of the following:
Hgb < 2.5 g/dL
Serum IG5 *7 g/dL
Serum lga =3 gfdl
Serurn caleium »12 mgddl (2 mrmal L)
Urine monoclonal protein excretion =12 g/day
ddvanced Iytic bone lesions

A Serum creatinine <2 mgAdL (177 ol fL)
B Serum creatinine 2 mg/dL




NMoAAanAouUv HUEA®WUG

lpoyvwon

21adio enifioon (HEon)
IA 61 punveg
IIA,B 55 HAVEG
IIIA 30 pnveg
IIIB 15 NAVEG
B2uikpoogaipivn < 4ug/ml +oradio I 43 UNVEG
B2 pikpoo@aipivn > 4 .4ug/ml + oradio 11 12 pnveg

A = kpeaTivivn < 2 mg/dl

B = kpearTivivn = 2 mg/dl




The International Staging System of the International Myeloma

Working Group

lpoyvwon
Stage | consists of the following:

*Beta-2 microglobulin < 3.5 g/dL and albumin 23.5 g/dL
*CRP 24.0 mg/dL

*Plasma cell labeling index < 1%

*Absence of chromosome 13 deletion

*Low serum IL-6 receptor

Long duration of initial plateau phase

Stage Il consists of the following:
*Beta-2 microglobulin level 23.5 to < 5.5 g/dL, or
*Beta-2 microglobulin < 3.5 g/dL and albumin < 3.5 g/dL

Stage Il consists of the following: Stage |, 62 months
*Beta-2 microglobulin of 5.5 g/dL or more Stage Il, 44 months

Stage Ill, 29 months




Me Baon Ti¢ Tipeg Tng CRP(mg/dl) kai TG 32
uikpooaipivng(g/dl) TTou ekppalouv Tov OYKO TwWV
KAKONOwYV TTAAOUATOKUTTAPWYV

Av Kal o1 duo >6 péon emBiwon 54 unveg
Av pia aTro TIC duo <6 uEon emIRiwon 27 unveg

Av Kal ol duo <6 pEon emmRiwon 6 uNveg

2UVOAIKA o1o M n péon emiBiwon gival 3 xpovia (1-
10) pe MOavoTnTa 35% Yyia TTEVTAETH ETIRIiWON



Makpoo@aipivaipia Waldenstrom

SIgM povokAwViko kAaoua (> 3g/ dl, 80% k eAappeg
aAUCEIG)

S \eppadevonabela, onAnvopeyaAia

&> UvOpoNO UNEPYAOIOTNTOC

&10% kpuoopalpivec Je Raynaud
Slepipepikn veuponabeia

SATUNA AEPPOKUTTAPA OTO NEPIPEPIKO Aila
&+ ++ rouleaux

&'Ox1 npooBoAn ooTWV

$'Ox1 npooBoAn VEQpwWV



Nooog Bapei®v aAUCEwV 2uvdpopo POEMS

Gamma heavy chain disease Polyneuropathy

&KAaopa < 2 g/ dl Organomegaly

SAeppadevonadsia Endocrinopathy

@HnaTtoonAnvopeyalia I;: n':‘.:f:::gﬂ:y

2 : i
NMupeTog, aduvapia Skin changes

SAvaipia

Eidog pueAwparog

&#0idnpa unepmacg,
SI10YKWOoN NapwTidwv OOTEOOKANPUVTIKES
BAaBeg

& 00TEOAUTIKEC BAABEC

MGUS : napanpwTteivn < 3 g/dl kai nAacgaTtokuTtTapa <10% oTo
HUEAO

AQOUHNTWHATIKOG ACOEVNG
> 10% o€ artopa > 75 eTwv. 25% e&eAiooeTal
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Rouleaux formation Feripheral blood smear from a
patient with multiple myeloma shows red blood cell
rouleaux (arraws), giving the appearance of stacked
coins. Courtesy of Carola von Kapff, SH (ASCP).




MULTIPLE HYELOHA GBone marrow aspirate smears from two different patients
with multiple myeloma, illustrating a preponderance of mostly mature-appearing
plasma cells with eccentrically-placed nuclei and prominent Golgi Zones (arrow)
(Wwright Giemsa stain). From Brunning, RD, MckKenna, RwW. Tumors of the bone
marraw. Atlas of tumor pathaology (electronic fascicle), Third series, fascicle 9,
1994 ‘Washington, DC. Armed Forces Institute of Pathology.



Flame cell in multiple myeloma High power view of a
bone marrow aspirate from a patient with multiple myeloma
of the [ga type. Multiple abnormal plasma cells can be seen in
this wiew, including a binucleate form (small arrows). The
large cell on the right has an abnormal nucleus and a
cytoplasm with a reddish (flame-like) tint, due to the
presence of IgA protein (arrow). Courtesy of David 5
Rosenthal, MD and William C. Maloney, MD.



EvanoBOeon eAappwv
aAUoswv oTn Baocikn
HEHBPAVN TOV CWANVAPiWV

Light chain deposition disease |mmunofludorescence
microscopy in light chain deposition disease involving the
kidney. There is intense staining with anti-kappa light
chain antibodies along the tubular basement membranes.
Courtesy of Helmut Rennke, MD.

Light micrograph in light chain deposition disease reveals
marked thickening of the tubular basement membranes
tmost prominent at the arrow) due to the deposition of
PAS-positive light chain fragments. Courtesy of Helmut
Fennke, MD.
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Cast nephropathy in multiple myeloma High power
light micrograph shows PAS stain of tubular casts in
myeloma kidney. The bottom two tubules contain casts
composed of PAS-negative immunoglobulin light chains
(small arrows). In comparisaon, the cast in the middle
tubule iprobably hyalinel is primarily composed of PAS-
positive Tamm-Horstall mucoprotein, the matrixz of all
casts (large arrow). Myeloma proteins are PAS-negative
because they contain few of the neutral sugars that are
detected by this stain. Courtesy of Helmut Rennke, MD.




Cast nephropathy in multiple myeloma
Immunofluorescence microscopy with anti-human lambda
antiserum showing variable staining of intratubular
imimunoglobulin light chain casts from a patient with
multiple myeloma excreting monoclonal lambda light
chains. The weaker staining casts presumably contain
more Tamm-Horsfall mucoprotein. Courtesy of Helmut
Fennke, MD.
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Cast nephropathy in multiple myeloma Light
micrograph shows obstructed tubule with a fractured
dense cast in myeloma kidney. There is a giant cell
reaction in the lower [eft part of the tubule induced by
migration of interstitial macrophages into the tubule
Carraoww ). Courtesy of Helmut Eennke FD.



