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Introduction: Prognosis and response to treatment in Multi-
ple Myeloma (MM) patients are profoundly influenced by ge-
netic  and  cytogenetic  alterations,  either  primary  and  se-
condary. The gold standard in clinical practice to detect th-
ese alterations is  represented by fluorescence in  situ  hy-
bridization (FISH) on purified or enriched plasma cells. Cur-
rent guidelines recommend routine use of FISH to identify
the  following  key  high-risk  prognostic  markers:  t(4;14),
t(14;16), t(14;20), del(17p), gain(1q) and/or del(1p). In this
context, aberrations involving the MYC family oncogenes [C-
MYC (8q24) and, to a lesser extent, N-MYC (2p24)], are cru-
cial progression events but are not currently evaluated in the
clinical routine.
Methods:
Conventional cytogenetic analysis was done using G-banding
(GTG) on whole bone marrow cells. FISH was performed on
isolated PC initially with standard probes from MM panel, fol-
lowed by the MYC probe after evidence of karyopypic altera-
tions involving MYC loci.
Results:  The clinical and therapeutic results in three pa-
tients with MYC rearrangements at the conventional cytoge-
netic analysis followed by FISH confirmation with specific
MYC probes are reported. Clinical data of the three patients
are reported in the Table. Conventional cytogenetic analysis
revealed C-MYC rearrangements in two cases (pt 1 and 2)
and N-MYC rearrangement in one case (pt 3). These rear-

rangements  were  confirmed by  FISH.  From a  prognostic
point of view, according to the International Scoring System
(ISS) classification one out three patients (pt 1) was at low-
risk, while according to the Revised ISS (R-ISS) all three pa-
tients were at intermediate risk. All three patients were treat-
ed frontline with standard VTD scheme: pt 1 achieved a very
good partial response (VGPR) but relapsed after 36 months
and became resistant thereafter, pt 2 achieved a VGPR but
had an early relapse and became resistant after a 2nd short
partial response, pt 3 remained always in stable disease dur-
ing three different lines of therapy with subsequent progres-
sion.
Conclusions:  Cytogenetic  risk  assessment  is  essential  to
identify high-risk abnormalities.  While C-MYC and N-MYC
play a key role among the genes involved in progression in
about 15% of patients with MM and are associated with an
unfavorable outcome, their evaluation is not considered in
the standard FISH analysis and in the standard high-risk clas-
sification: as a consequence, their role is underestimated in
the current clinical practice. Our three cases highlight the
bad prognosis of patients carrying MYC alterations: it should
be emphasized that these alterations would have not report-
ed if only the conventional FISH panel on plasma cells had
been used. Therefore, the inclusion of MYC rearrangements
in the FISH panel is essential for a comprehensive and timely
risk assessment in MM, reducing the proportion of patients
with the so called “functional high-risk”.
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