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Although mantle cell lymphoma (MCL) has a common ge-
netic hallmark t(11;14), juxtaposing IGH and CCND1 gene loci, 
which leads to cyclin D1 overexpression, MCL is markedly 
clinically and biologically heterogeneous, ranging from an 
indolent to highly aggressive disease. Characterizing high-
risk MCL is an area of ongoing interest not only in order to 
refine prognostication in this disease, but also to identify 
subgroups of patients who may benefit from novel thera-
peutic approaches beyond standard chemoimmunotherapy. 
The MCL International Prognostic Index (MIPI), high pro-
liferation (estimated by Ki-67 in routine clinical practice), 
blastoid/pleomorphic morphology, complex cytogenetics, 
and TP53 aberrations are clinical and pathobiological risk 
factors associated with poor prognosis in MCL.1 There are 
ongoing efforts to identify additional factors that underlie 
the diversity of MCL and measures of increased genomic 
and epigenomic complexity as well as TP53 and C-MYC 
alterations have been associated with more aggressive 
clinical behavior and poor survival outcomes.2 
In a paper published in this issue of Haematologica, Ro-
drigues and colleagues add to the evolving story of high-
risk MCL by demonstrating that MYC protein overexpres-
sion is an independent prognostic factor associated with 
inferior progression-free and overall survival outcomes.3 
In their retrospective analysis of 252 MCL patients (154 
from the Swedish Lymphoma Register and 98 from the 
Nordic Lymphoma Group clinical trials MCL2 and MCL3), 
MYC overexpression assessed by immunohistochemistry 
(defined as >20% positive cells with nuclear staining using 
an anti-MYC antibody) was identified in 14% of samples 
(35/252). The MYC overexpression correlated with increased 
MYC mRNA expression levels by RNAscope®. Interesting-
ly, C-MYC translocation (identified by fluorescence in situ 
hybridization [FISH]), C-MYC copy number gains, or C-MYC 
genetic mutation were rarely observed in this cohort and 
did not correlate with MYC protein overexpression. MYC 

rearrangements and mutations have been rarely reported in 
previously published retrospective series and case reports, 
and thus have not become a routine part of the cytogenetic/
molecular evaluation of MCL cases.4-11 MYC overexpression, 
assessed by immunohistochemistry, in contrast, appears 
more prevalent based on this study and, thus, a potentially 
more robust prognostic marker. 
In the study by Rodrigues et al., MYC overexpression cor-
related with inferior progression-free survival and overall 
survival and remained an independent prognostic factor in 
multivariable Cox proportional hazards models when ad-
justing for other high-risk features. Of interest, a subgroup 
of patients (n=13) with evidence of MYC overexpression and 
TP53 alteration (TP53 overexpression and/or mutation) had 
a particularly poor prognosis with an increased risk of pro-
gression (hazard ratio=16.9, 95% confidence interval: 7.4-
38.3) and death (hazard ratio=7.8, 95% confidence interval: 
4.4-14.1). TP53 aberrancy is widely recognized as one of the 
strongest prognostic factors in MCL and, despite optimal 
intensive chemoimmunotherapy, this subset of patients has 
markedly inferior survival outcomes compared to patients 
with wild-type TP53 status.12 However, molecular clustering 
data (incorporating whole exome sequencing and RNA-se-
quencing analyses) suggest that TP53 mutations can be 
seen in both non-nodal leukemic patients with an overall 
favorable prognosis (cluster 1) and also in patients with 
dismal survival outcomes enriched for highly proliferative 
and non-classical histology MCL (cluster 4), suggesting that 
the prognostic relevance of TP53 is context-dependent 
and that not all mutations are created equal.13 Interest-
ingly, cluster 4 also had gene signatures of an active MYC 
pathway. Thus, as suggested in the work by Rodrigues et 
al., the combination of alterations in both TP53 and C-MYC 
may have an additive negative prognostic effect.3 
C-MYC is an essential transcription factor that regulates 
various cellular functions, including proliferation, growth, 
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and apoptosis, and has been implicated in the pathogen-
esis of a number of B-cell lymphomas. Although C-MYC 
gene rearrangements (assessed by FISH) are commonly 
seen in Burkitt lymphoma and high-grade B-cell lympho-
ma (“double-hit diffuse large B-cell lymphoma [DLBCL]”), 
MYC overexpression assessed by immunohistochemistry 
in the absence of the C-MYC gene rearrangement has 
been shown to be prognostically relevant in the so-called 
“double expressor” DLBCL.14  In MCL, the acquisition of a 
C-MYC translocation 8q24 has been referred by some as 
“double-hit” MCL and has been associated with blastic 
transformation and an aggressive disease course in vari-
ous case reports.4-11 From the study by Rodrigues et al., we 
learn that MYC overexpression in MCL, without evidence 
of C-MYC translocation or mutation, is more common than 
previously recognized, prognostically relevant, and is likely 
driven by transcriptional dysregulation. 
High-risk MCL patients, defined by TP53 mutation and other 
factors, remain a challenging population to treat and on-
going clinical trials are investigating integration of targeted 

therapies and novel immunotherapeutics. Although it is 
recognized that standard chemoimmunotherapy is likely 
inadequate for TP53 aberrant MCL, the optimal alternative 
therapeutic approach remains unclear. Given the heteroge-
neous chemotherapies applied in the retrospective series 
described in the study by Rodrigues et al., this study does 
not provide any insights into optimal treatment pathways 
for the high-risk subsets with MYChigh or MYChigh with TP53 
alterations, but emphasizes the need for a broader assess-
ment of MYC expression in MCL to validate these findings 
and perhaps to facilitate future development of individu-
alized therapies for high-risk MCL. 
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