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×Multiple myeloma (MM)

- M-protein in serum (>30g/L) and/or urine

- Bone marrow clonal PC (>10%) or      

plasmacytoma

- Related organ or tissue impairment

Diagnostic criteria for MGUS & MM

- M-protein in serum <30g/L

- Bone marrow clonal plasma cells (PC) <10%

- No evidence of other B-cell disorders

- No MM related organ or tissue impairment     

×People with MGUS have an increased risk of developing 

MM & other malignant lymphoproliferative disorders

Rate of progression 

~1% per year

Modified from Kyle et al., N Engl J Med, 2007

×Monoclonal gammopathy of 

undetermined significance (MGUS)



It is still unclear whether specific  

chromosomal abnormalities are 

responsible for progression from 

MGUS to MM

Timing of oncogenic events in MM 
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ÅMGUS consistently precedes multiple myeloma: a 

prospective study. Landgren et al., Blood, 2009

ÅA monoclonal gammopathy precedes multiple myeloma in 

most patients. Weiss et al., Blood, 2009

Modified from Chng et al., Best Pract Res Clin Haematol, 2007



ÅIn MM, gain of 1q21 has been associated with poor prognosis and 

shortened post relapse survival (Inoue et al., Am J Pathol 2004; Hanamura et al., 

Blood 2006; Shaughnessy et al., Hematology 2005; Chang et al., BJH 2006)

ÅGain 1q21 has been reported to be absent in MGUS ( n=14 & n=23) (Chang 

et al., BJH 2006; Hanamura et al., Blood 2006)

ÅHanamura and colleagues (Blood, 2006) found that 1q21 gain was 

associated with a higher risk of transition of smouldering asymptomatic MM 

to active MM

Gain of 1q21 in MM & MGUS

Aim: to investigate the incidence & biological significance of 1q gain 

in MGUS 



RP11-373C9, PDZK1

RP11-307C12, CKS1B

RP11-32D17, ASPM

Chromosome 1

Å767 MM median age 65 years (30 ï93):

445 (58%) Trial (Myeloma IX Trial) 

322 non-Trial (82% studied at diagnosis)

Å100 MGUS median age 70 years (39 ï91)

Á1q status (all MM & 88 MGUS):

CKS1B (1q21.3), all patients tested

PDZK1 (1q21.1), 78% of MGUS & 28% of MM

ASPM (1q31.3), 48% of MGUS & 28% of MM

ÁIgH rearrangements, ploidy status, chromosome 13 deletion 

(æ13), deletions of TP53 (17p13.1) & CDKN2C/p18 (1p32.3)

ÅInterphase FISH on purified PC

×Patients (from multiple centres)

ÅArray CGH (244k Agilent platform) on purified PC (12 MGUS patients)

×Methods:

Strategy
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Median % of PC with 1q21 gain 87% (range, 21-100%) 94% (range, 28-100%)

3 x 1q21 19% 30%

4 x 1q21 4% 7%

5 x 1q21 3% 1%

Amplification (> 6 copies) 0% <1%

The frequency of 1q21 gain was significantly lower in 

MGUS than in MM 

In 4/5 patients tested by array & positive for 1q gain, the abnormality was present in the majority of PC, in 

1/5 patients 1q gain was only present in a sub-population of PC



Åt(4;14) in MM (P<0.001) & MGUS (P=0.039)

Åinverse association with t(6;14) & t(11;14) in MGUS (P=0.003) in MM (P<0.001)

Åæ13 in MM (P<0.001) & MGUS (P=0.006)

Åt(14;16), t(14;20) & ploidy in MM (P<0.001, P=0.002 & P=0.019, respectively)

In MGUS, 1q21 gain was associated with t(4;14) & æ13

æ13, deletion/monosomy 13; N, normal; T, translocated; Del, deleted; HRD, hyperdiploid; nonHRD, non-hyperdiploid

Positive associations are highlighted in yellow, negative ones in orange

t(4;14)
t(6;14) & 

t(11;14)
æ13 t(14;16) TP53 Del t(14;20) Ploidy p18 Del

N T N T N Del N T N Del N T HRD nonHRD N Del

1q21 

status

MGUS

N 71 2 56 18 57 17 72 2 70 4 71 3 29 44 66 2

Gain 22 4 26 0 12 14 23 3 22 2 23 2 8 16 21 2

MM

N 447 26 379 94 297 176 465 7 429 39 470 2 286 165 373 47

Gain 239 56 266 28 114 181 280 14 265 26 283 10 152 127 223 41

Statistically significant associations:


