
CytogeneticsUpdate

Lynda J Campbell
lynda.campbell@svhm.org.au



Ph

Nowell and 
Hungerford, 
1960



9
22

Janet Rowley showed the Ph chromosome to be 
a balanced rearrangement: t(9;22)





Acute lymphoblastic leukaemia



EFS of patients treated on UK MRC ALL97 by cytogenetic subgroup

Moorman et al, Blood, 2007



t (12;21)(p13;q22)

Å4 year old boy presented 
with sudden onset of 
tiredness and bruising
ÅFBE showed blasts in PB

46,XY,del(12)(p13)[22]



HEH karyogram



High hyperdiploidyin paediatric ALL
ÅHyperdiploidyin acute lymphoblastic leukaemia associated with 

consistent pattern of trisomiesand often four copies of 
chromosome 21

ÅFISH for trisomiesof 4, 10 and 17

ETV6/RUNX1

CEP4, 10, 17



t(4;11)(q21;q23)

Åt(4;11) seen in 
approx. 3-5% 
childhood and 
adult ALL -
immature 
phenotype and 
often myeloid 
antigen

ÅHigh white cell 
count

Åpoor prognosis 
in both children 
and adults



Ph+ ALL

Å15-30% adult ALL but 
only about 3% 
childhood ALL

Åeither p190 or p210 
fusion product seen

Åassociated with a 
dismal prognosis in 
both adults and 
children

Åtransplant candidates
ÅSome promising 

results with imatinib
therapy



t(17;19)(q22;p13) with TCF3-HLF fusion

Åt(17;19)(q22;p13) gives rise to the TCF3-HLF fusion

ÅIt is a variant of t(1;19)(q23;p13), TCF3-PBX1  fusion. 

ÅVery rare

ÅExtremely poor outcome in paediatric series

ÅUsually visible by cytogenetic analysis but may be 
confirmed using the dual colour breakapartprobe 
specific for TCF3 (E2A)

ÅReport of t(17;19) in 23 adults showed no difference in 
overall survival compared with negative patients 
(Burmeisteret al, Haematologica, 2010)



Multiple copies of RUNX1 clustered on a marker chromosome



intrachromosomalamplification of chromosome 
21 (iAMP21)

Å2% childhood ALL - pre-B immunophenotype, 

Åsignificantly older (median 9 years vs5 years), 

Ålower white cell count (median 3.9 vs12.4)

Åsignificantly inferior EFS at 5 years : 29% versus 78% 
and overall survival 71% versus 87% respectively. 

Å3-fold increase in relapse risk, 

ÅNew patients with iAMP21 on UK MRC ALL2003 trial 
�o high-risk arm and considered for bone marrow 
transplantation in first CR. 


