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Monoklon§ln² gamapatie             

nejist®ho vĨznamu 
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MG ï DEFINICE A KLASIFIKACE (Kyle, R.A., 2003) 

Ç MG ï malign² /potenc. malign² monoklon§ln² proliferace elementŢ B-bunŊļn® 

               linie s produkc² MIG nebo jeho struktur§ln²ch komponent tj. Lř k nebo l.  
 

Ç MGNV 

ÅĂBenign²ñ MG - IgG, IgA, IgM, IgD 

ÅAsociovan® MG - neopl. stavy z bb. obvykle bez tvorby MIG 

    - imunopatologick® stavy 

ÅVariantn² MGNV - bi/triklon§ln² gamapatie 

    - idiopatick§ BJ-urie (B-J typ MGNV) 

Ç MALIGNĉ MG 

 Ʒ MM (IgG, A, D, E a k/l ŚetŊzce)   Ʒ Solit§rn² plasmocytom 

     ǒ RozvinutĨ / symptomatickĨ MM        ǒ Kostn² 

     ǒ Doutnaj²c²/asympt. MM (st. I-A)        ǒ Extramedul§rn² 

     ǒ NS myelom      

     ǒ PCL      Ʒ Zhoubn® lymfoprol.stavy 

     ǒ POEMS sy.                          ǒ MW 

                  ǒ NHL 

            ǒ CLL 

             Ʒ HCHD (a, b, g) 
 

Ç AL-AMYLOIDčZA      
Å prim§rn² syst®mov§ amyloid·za (AL) 

Å AL-amyloid·za u MM    

Ç KRYOGLOBULIN£MIE 



MG/MGNV ς ŜǇƛŘŜƳƛƻƭƻƎƛŎƪł Řŀǘŀ 

MG ς ȊŀǎǘƻǳǇŜƴƝ ƧŜŘƴƻǘƭƛǾȇŎƘ ǘȅǇǻ 
(Mayo Clinic, n-1056) (Kyle, R. A., 2002) 

MGNV ς ȊŀǎǘƻǳǇŜƴƝ ƧŜŘƴƻǘƭƛǾȇŎƘ ƛǎƻǘȅǇǻ aLD 
(n-962, Mayo Clinic, 1956-70) (Kyle, R. A., 2002) 
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MM 
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AL - ŀƳȅƭƻƛŘƽȊŀ 
12% (121) 

Ostatn Ɲ 3% (27) 

MW 2% (25) 

Solit ł rn Ɲ / EM  plazm . 1% (13) 
D - MM  5% (51) 

Lymfoprol . stavy 3% (35) 

Ç ±º{Y¸¢ aD ± tht¦[!/L 

ω < 50let ~ 0.2%, > 50let ~ 1 ς 1.7%, > 70let ~ 3%, > 80let ~ 5 (10%) 

Å z§vislost na metodŊ: Ăhigh resolutionñ 5% vs. acet§tcelul·za 0.33% - sk.22-65let  

ω MGNV ~ сл҈ ǾǑŜŎƘ aDΣ ǾŠƪΦ ƳŜŘƛłƴ ς 72 let  

M - 72let  

 

 

 



MGNV ï definice a vymezen² pojmu (2) 

ÇMGNV ï  klinicky nŊmĨ, bezpŚ²znakovĨ a potenci§lnŊ 
  malign² stav vyznaļuj²c² se: 

Åpozvolnou, klon§ln² ale nezhoubnou proliferac² Pb 

Åprodukc² M-proteinu 

ÅnepŚ²tomnost² MM, MW, AL-amyloid·zy ļi jin®ho 
lymfoproliferativn²ho stavu  (Kyle R.A. 1976) 

 
 

üDiskr®tn², nezhoubn§/stabiln² expanze monokl. Pb   
se stabiln² vĨġ² MIG 

ÅJ. Waldenstrºm, 1961 ï BMG: stabilita M-proteinu 

ÅR.A.Kyle, 1976  

 - MGNV - nelze vylouļit transformaci v M-MG 

 - 1 ï 1.5 (3%)/rok vĨvin M-MG 

 - dispenzarizace/podchycen² progrese 

 - ĂnedŢvŊryhodnĨ/nesympatickĨñ term²n   
   



MGNV ï diagnostick§ krit®ria 

Ç KONVENĻNĉ (Kyle R.A., 1978) 
Å S-MIG < 30 g/l (IgG < 30, IgA < 20g/l, BJ-urie < 1 g/24 hod.) 

Å Pb v KD < 10 % 

Å NepŚ²tomnost: - osteolyt. l®z², an®mie, hyperkalc®mie, CHRI 

       - PC/Ly ï prolif. stavu (MM, MW, AL aj.) 

ÇKRIT£RIA IMWG (2003) 

 SPLNŉNĉ VĠECH KRIT£RIĉ 

ÅS-MIG < 30 g/l (IgG < 30, IgA < 20, BJ-urie < 1 g/24 hod.) 

ÅKlon. Pb v KD < 10% 

ÅNepŚ²tomnost jin®ho B-lymfoprolif. stavu 

ÅNepŚ²tomnost spec. org. dysfunkce ĂROTIñ 

          S-Ca < 2.8 mmol/L 

          S-kreatinin < 177 mmol/L 

          Hb > 100 g/L 

          neg. osteolyt. l®z²/OSP + kompr. zlomenin                             
         (KR, MR, CT,FDG-PET/CT) 

 
ü Neg.: HVS, > 2 rekur. bakt. infekce/rok 
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MGNV ï riziko a typ transformace v MMG / MM 

MGNV ï vĨskyt progrese v souboru 1384 jedincŢ 

(Southearsten Minnesota, 1960-1994) (Kyle, R. A., 2002) 
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MGNV ï rozd²ln® formy vĨvinu MM 

(Southearsten Minnesota, n-48) (Kyle, R. A., 2002) 
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MGNV ï asociace s rŢznĨmi chorobnĨmi stavy 

Ç MG (a) ï asociace s rŢznĨmi chorobami (> 100), pŚedevġ²m u seniorŢ 

ü CH. ĂNEPLAZMOCELULĆRNĉHO CHARAKTERUñ 

ÅHEMATOLOGIE: NHL, CLL, MDS, OMF é 

ÅENDOKRINOLOGIE: Hashimotova thyreoitida é 

Å REVMATOLOGIE: RA (3%), SLE (3%), SjºgrenŢv sy., VSK 

Å NEUROLOGIE: IgM-MG ï progres. senzomotor. neuropatie DKK, 

           myastenia gravis, M. Alzheimer 

ÅDERMATOLOGIE: pyoderma gangrenosum, S®zaryho sy.,  

   SchnitzlerŢv sy. (IgM - urtik§rie) 

ü IMUNODEFICIENTNĉ STAVY 

× po imunosupresivn² l®ļbŊ 

ÅStp. transplantac² org§nŢ ï MIg ļasto tranzitorn² 

 - ledvina (13-30%), KD (43%), j§tra (28%), srdce (8%) 

ü RšZN£ 

Å AIDS (~ 50%) 

ÅCirh·za jater 

ÅTranzitorn² MIg ï pŚi infekci (bakt. endokarditida é) 



MGNV - z§vŊr 

üN§lez MIg ï dŢsledn® vyġetŚen² a zaŚazen² stavu 
 

üMGNV ï se nikdy nel®ļ² chemoterapi² 
 

ü Dg. MGNV ï odliġen²: 

Å MG(a) ï terapie ZN a monitorace MIg 

ÅMGNV s rizikovĨmi faktory progrese ve vĨvoji (Ăevolvingñ forma) 

  - sledov§n² v kr§tkĨch intervalech (  ̈ï 3 mŊs.) 

  - Ăwait and seeñ ï nepromeġkat okamģik malign² transformace a  
      zah§jen² l®ļby 

ÅMGNV stabiln² (BMG?) ï trval§ dispenzarizace (  ̈ï 6-12 mŊs.)  

  - pŚes dobrou progn·zu moģnost vĨvinu MM / MMG,          
   po > 20 letech ~ 40%  

 

 

ü NEDOPUSTIT pŚeruġen² dispenz§rn² p®ļe  

Åmonitorace MIg, klin. stavu a projevŢ typu CRAB                                                 
­ pŚedpoklad ļasn®ho z§chytu malign²ho vĨvoje a nastolen² l®ļby 

 

 

ü PERSPEKTIVA   

ÅHlubġ² pozn§n² biologie MGNV 

ÅNov§ biologick§ / terļov§ l®ļba s odd§len²m / z§branou transformace 
MGNV ­ MM / MMG ? 

ςzat²m ne¼spŊġnŊ ï Thalidomid, Claritromycin, inhibitory IL-1ɓ, 
Dehydroepiandrosteron  

 



MnohoļetnĨ myelom 
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MNOHOĻETNħ MYELOM 

MM ï klon§ln², nekontrolovan§ proliferace a akumulace 

neoplasticky transformovanĨch el. B-bunŊļn® linie/plazmocytŢ 

(CD138+)  prov§zen§ produkc² M-proteinu (Ăparaproteinuñ) 

prokazateln®ho v s®ru nebo v moļi a projevy org§nov® dysfunkce 

ĂCRABñ  

C
R
A
B 



MM ï CHARAKTERISTIKA NEMOCI 

Ç MM ï Klon§ln² B-bunŊļn§ neopl§zie 

ÅMIG ï secernuj²c² plazmocyty 

Åze z§rodeļnĨch center lymfatickĨch uzlin 

Åos²dlen² a infiltrace KD 

Åvariabiln² proliferaļn² a apoptotick§ aktivita 

ü­ Kl²ļovĨ mechanismus expanze/akumulace My. bb. ­       

disharmonie proliferace a apopt·zy  

Ç HETEROGENITA MM 

üIndividu§ln² rozd²ly 

Åmanifestace: MGNV ï DMM ï AMM ï FMM 

Åodezva k l®ļbŊ: KR ï PR ï MR ï NR 

Åprogn·za ï dny - > 10 let 

Å¬ inici§ln²ch/asymptomatickĨch stavŢ 

Ç INCIDENCE 

Å USA ï 5.2, Holandsko ï 4.9, ĻR 1990 ï 2.5 ­ 4.0 

Å1% neopl§zi², 10% hematol. malignit 

 - ĻR ï 0.6% a 11.8% 



Å JISTĆ DIAGNčZA: SPLNŉNĉ VĠECH 3 KRIT£RIĉ 

1. PLAZMOCYTY KD > 10%, ev. histol. plazmocytom 

ÅNS-MM Pb. ² 30% ev. histol. plazmocytom 

2. S-MIG/U-BJ 

3. DYSFUNKCE ² 1 org§nu pŚi MM 

ÅS-Ca > 2.8 mmol/l 

ÅS-kreatinin > 177 Õmol/l 

ÅHb < 100 g/l, event. ® > 20 g/l na < 120(Ģ)/135(M) g/l 

ÅOsteolyt. l®ze/OSP s kompr. frakturami 

 - sol. plazmocytom 

 - OSP bez fraktur              Pb ² 30% 

Å Imunosuprese - ® PIG, dysfunkce B aT-Ly 

Å Krit®ria: I-B, II a III-A/B (dle D-S) 

Å St. I-A: viz krit®ria doutnaj²c²/indolentn² MM 

MM ï DIAGNOSTICKĆ KRIT£RIA ROZVINUT£/ SYMPTOMATICK£ 

FORMY (IMWG,2003) 
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ÇKONVENĻNĉ RADIOGRAFIE                        
ï st§le ĂzlatĨ standardñ (?) 

Åpoļet, rozsah, z§vaģnost a 
um²stŊn² osteolyt. l®z² 

ÅSWOG Dg. krit®ria, D-S st§dia MM 

ÅvyġetŚen² axi§ln²ho skeletu a 
bolestivĨch oblast² 

Ån²zk§ senzitivita                                    
(> 30-50% ztr§ta kost. miner§lu) 
 

ÇCT 

Åvyġ. c²len®/lok§ln², c²len§ biopsie, 
vertebroplastika 

Ådestrukt. zmŊny kompakty a     
EM ġ²Śen², omezenŊ zmŊny v KD 

Åmultidektorov® pŚ²stroje ï vyġ. 
cel®ho skeletu 
 

MKN ï ZOBRAZOVACĉ TECHNIKY (I) 



MM ï polyostotick® postiģen² skeletu (konvenļn² radiografie) 



MM ï vztah patogenezy a klinick® manifestace 

IMUNOSUPRESE INFEKĻNĉ KOMPLIKACE PANCYTOPENIE 

MYELOMOVĆ  

KOST. CHOROBA 

MIG - PRODUKCE 

PORUCHY  

HEMOSTĆZY 
AN£MIE 

NEUROPATIE AL - AMYLOIDčZA 
HYPERVISK. 

SYNDROM 

OSP, OSTEOLħZA, 

PATOLOG. FRAKT. 

HYPERKALC£MIE RENĆLNĉ POSTĉĢENĉ 

 
INFILTRACE KOSTNĉ DřENŉ 

 

 

PROLIFERACE / AKUMULACE 

MYELOMOVħCH PLAZMOCYTš 

 



MM ï STĆĢOVACĉ SYST£M DLE DURIEHO-SALMONA (1975) 

KRIT£RIA ST - I ST - II ST - III 

Hb (g/l) 

S-Ca (mmol/l) 

Skelet 

S-MIG (g/l) 

 

U-BJ (g/24 h.) 

> 100 

¢ 2.9 

¢ 1 l®ze 

IgG < 50 

IgA < 30 

< 4 

NE st. I a III < 85 

> 2.9   

>3 l®ze(frakt) 

> 70 

> 50 

>12 

Poļet My.bb. 

(x 1012/m2) 

< 0.6 0.6-1.2 > 1.2 

PODSTADIA 

S-kreatinin  
(Õmol/l) 

A 

< 177 
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² 177 
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MM ï STĆDIA IPI (IMWG, 2003) a PF 

ST. IPI/ISI D-S 

I B2M 

Albumin 

< 3.5 (mg/dl) 

> 35.0 (g/l) 

II B2M 

Albumin 

B2M 

< 3.5 

< 35.0 

nebo 3.5-5.5 

III-A 

III B2M 

Albumin 

> 5.5 Sub. 

(I-III)B 

p  < 0.001  (log - rank test) ( months ) 

IPI / ISI (IMWG) 

0.0 

0.2 

0.4 

0.6 

0.8 

1.0 

C
u

m
u

la
ti
ve

 
p

ro
p

o
rt

io
n

 
o

f 
s
u

rv
iv

o
rs

 

0 40 80 120 160 200 

Stage 1  (M - 77, n - 57) 

Stage 2  (M - 31, n - 84) 

Stage 3  (M - 20, n - 129) 

(n - 270) 
Olomouc 1991 - 2004 

(n - 270) 

Ç PROGNOSTICK£ FAKTORY 
 

ü KONVENĻNĉ: vŊk, stadium MM, S-kreatinin, LDH, CRP,    

          Plasmobl. typ, PC-PI, PET/CT 

ü CYTOGENETICK£ / FISH: 

Å ȹ13, 1p/1q, -17p 

Å t(4;14), t(16;14), hypodiploidie é. 

ü PERSPEKTIVNŉ: GEP, Proteomika, Imunofenotypizace (?) 



MG-DIFERENCIĆLNĉ DIAGNOSTIKA (1) (IMWG,2003) 

MGNV 
Å 3 krit®ria 

Å ne ï AL 

D-MM (I-A) 

Å 3 krit®ria 

Å Ne-MM,MGNV,SP 

Solit. kostn² 

plazmocytom 

MM 

¶ 3 krit®ria 

¶ IB-IIIA/B 

 

1. Pb KD 
   - plazmocytom/histol. 

< 10 % 

neg. 

(neoplasmobl.) 

10 ï 30 % < 10 % 

Plazmocytom 

(histol.) 

 > 10% 

 ev. pos. 

2. MIG ï S a/nebo U Pos. 

IgG < 30.0 g/l 

IgA < 20.0 

U-B-J < 1.0 g/den 

          (< 50 mg/d) 

Pos. Neg., nebo 

IgG < 35.0 g/l 

IgA < 20.0  

U-B-J < 1.0 g/den 

(® po aktinoter.) 

Pos. 

3. Dysfunkce org§nu pŚi MM 

 C   ¶ S-Ca > 2,8 (mmol/l) 

 R   ¶ S-kreatinin > 177 Õmol/l 

 A   ¶ Hb < 100 g/l 

 B   ¶ osteolyt. l®ze a/nebo OSP s 

         kompr. frakturami 

         (vļetnŊ dlouhĨch kost²) 

Neg. 

N 

N 

N 

N 

KR                 

(ev.MR,CT,PET) 

Neg./ñm²rn®ñ CRAB 

Neg. 

Neg. 

Neg. 

Neg.KR                   

(ev.oj. l®ze  

KR                             

(ev.MR, CT, PET) 

Neg. 

N 

N 

N 

N 

KR                           

(MR, CT, PET) 

Pos. ( ² 1) 

¶ 

¶ 

¶ 

¶ 

KR 

(MR,CT, 

PET) 

Å S-VLř 

Å Pokles norm. S-Ig 

Å PC-PI (%) 

Å PROGRESE 

N/P 

Ñ 

N²zkĨ 

Stabilita 

P/N 

Ñ 

®-N (< 1%) 

Stabilita­progrese 

N 

- 

®-N 

Stabilita­progrese? 

P 

+ 

¬-N 

Posit. 

Å Dif. dg. MGNV vs D-MM (st. I) nŊkdy obt²ģn§ ï ģ§dnĨ ukazatel nem§ absolutn² platnost 



MM - MRI vs. RTG ï postiģen² p§teŚe 

MR vs. RTG - postiģení pátere:
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ω MRI ς αȊƭŀǘȇ ǎǘŀƴŘŀǊŘάΥ ǇłǘŜǌ ŀ ǇłƴŜǾ 

WΦ bŜƪǳƭŀΣ ±Φ ~őǳŘƭŀ Ŝǘ ŀƭΦΣ мффт    

            ς őŀǎƴł ŘƛŀƎƴƻǎǘƛƪŀ 
            ς dif. dg. MGNV vs. MM vs. SP 
            ς Ǿȅǎƻƪł ŎƛǘƭƛǾƻǎǘΥ Yw Ҍ ос҈ 
ω WB-MRI Ҍ ол҈ ǾǎΦ t9¢κ/¢Υ ǇłǘŜǌκǇłƴŜǾ 



MM ς ǾȅǑŜǘǌŜƴƝ ǎ ǇƻƳƻŎƝ муC-FDG-PET/CT  

CT ς negat. PET/CT PET 

aȅǎƭƛǾŜőŜƪ aΦΣ            
нллсΤ ±ƴƛǘǌ [Şƪ 
2006;52:46-54 

Ç Hybridn² metoda ï pŚesn§ anatomick§ lokalizace a aktivita 

Å ļasnĨ / citlivĨ prŢkaz postiģen² skeletu 

Å PET/CT vs. MRI - ŷ citlivost fok§ln²ch l®z² a EMD (+10% +26%) 

Å monitorov§n² l®ļby: KR ï NR ï relaps / progrese 

Å vs. KR citlivost +25% ï 65% 

ü Ide§ln² celotŊlov® vyġetŚen² 



  99mTc-MIBI (pŚed l®ļbou) 

MM ï 99mTc ï MIBI - SCINTIGRAFIE 

 

ü zjiġtŊn² lokalizace, biol.aktivity a rozsahu l®z²  

 - difuzn², fok§ln² a kombin. typ akumulace 

ü z§chyt solit§rn²ch  nebo fok§ln²ch  l®z² >1 cm 

ï vĨbornĨ vztah ke st§diu MM 

ü dif dg. mezi MM, MGUS a SP 

ï SS skore MM vs MGUS (p < 0,001)  

ü alternativn² moģnost sledov§n² aktivity a 

rozsahu MM po l®ļbŊ 

 - KR-PR-NR-relaps 

ü prediktivn² vĨznam ï l®ļ. odezva, OS    

ü indikace u RTG negativn²ch bolestivĨch l®z² 

ü jednoduchĨ, pohotovĨ a senzitivn² ukazatel 

rozsahu a biologick® aktivity                            

- monitorov§n² prŢbŊhu MM 

 

VĨznam: 

                                                                                                                   J. BaļovskĨ, M. Mysliveļek et al., 2001 
pŚed l®ļbou po l®ļbŊ 

(akumulace v mitochondri²ch viabiln²ch Pb) 



MM ï Histobiopsie KD 

Bartl, R. 1996 

kost osteoblasty 

HistologickĨ stav pŚi biopsii 

Kompaktn² Nodul§rn² Interstic. 

nodul§rn² 

Interstic. 

ploġnĨ 

Interstici§ln² 

VĨskyt (%)           58 13 9 4                    15 

Osteol. (%)          12 22 74 79                   52 

OS (months)       46 31 22 20                   16 

Bartl, R. 1996 

Typ               

infiltrace 

My.bb. 

Bartl, R. 1996 



MM ï MOLEKULĆRNŉ-BIOLOGICKĆ KLASIFIKACE ZALOĢENĆ NA 

HODNOCENĉ PRIMĆRNĉ IgH TRANSLOKACI A EXPRESI CYKLINU D1-D3 
(Bergsagel P.L.,2005) 

TřĉDA t (IgH) Exprese 

cyklinu D 

MRI 

positivita 

(%) 

Ploidie  

(D,H,NH) 

VĨskyt 

(%) 

OS 80 mŊs. 

(HD-Th+ASCT) 

TC1 
t (6;14) (p21;q32) 

t (11;14) (q13;q32) 

D3 

D1 

100 % 

94 % 

NH 

D, NH 

3 % 

16 % 

100 % 

94 % 

TC2 
Neg D1 86 % H 37 % 86 % 

TC3 
Neg 

Neg 

Neg 

D2 

(ev D1,D3) 

2 % 

67 % 

NH 

H, NH 

2 % 

17 % 

 

49 % 

TC4 
t(4;14) (p16;q32) 

Geny: FGFR3/MMSET 

D2 57 % NH >H 15 % 23 % 

TC5 
t(14;16) (q32;q23) 

Gen: c-maf 

t(14;20) (q32;q11) 

D2 

 

D2 

55 % 

 

- 

NH 

 

NH 

5 % 

 

2 % 

® OS 

 

® OS 

Ç PODTYPY MM: odliġnĨ KO, MRI, PC-PI, OS 

             - odliġn§ / specifick§ l®ļba (Ămolekul§rnŊ zamŊŚen®ñ pŢsobky) 



S-VLř ï KLINICKħ VħZNAM U B-J TYPU MM (II) 
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Å S-VLř ï srovn§n² BJ-MM, norm§ln²ch jedincŢ a RI  

             (A.R. Bradwell, 2006) 

Å S-VLř a BJ-urie u 2 nemocnĨch s BJ-MM v rŢzn®m 

odstupu od zah§jen² chemoterapie (R.A. Kyle, 2004) 

Å Đprava S-VLř a U-VLř u BJ-MM v prŢbŊhu l®ļby                                                              

             (A.R. Bradwell, 2006) 



KONVENĻNĉ 

CHEMOTERAPIE 

(Mono/polychemoterapie) 
HDT/ASCT 

PODPšRNĆ 

L£ĻBA 

AKTINOTERAPIE 

(Loģiskov§, HBI/TBI) 

UDRĢOVACĉ 

TERAPIE 

L£ĻBA RELAPSU / 

REFRAKTERNĉCH FOREM 

(Ănov® pŚ²stupyñ) 

Å rHuEPO 
Å bisfosfon§ty 
Å ATB 
Å imunoglobuliny 
Å analgetika 
Å G-CSF/GM-CSF 
Å hemodialĨza 
Å plasmafer®za 
Å ortoped./neuroch.z§krok 
Å kyfoplastika 
Å rehabilitace 

BIOLOGICKĆ 

L£ĻBA 

Å Thalidomid, IMiD 

Å BORTEZOMIB 

Å IMID-Lenalidomid 

MM ï L£ĻEBN£ MOĢNOSTI 
Å Podtypy MM ï Vysok®/stand.riziko 

Å Individu§ln² l®ļba 

o DAC-inhibitory 
o MoAb, anti-Rec. 



MM ï somatektomie a bal·nkov§ kyfoplastika obratlovĨch tŊl  

Stav po somatektomii L2 - L3 a 

n§hradŊ HarmsovĨm koġ²kem, 

souļasn§ zadn² dekomprese a 

stabilizace transpedikul§rn²mi ġrouby. 

M. Repko, 2006 Dudeney, S., 2002 


