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Let’s introduce the “elephant in the room”:
Cachexia
Cachexia is a mulK-factorial, systemic syndrome characterized by
pathological wasKng of skeletal muscle and adipose Kssue mass that
leads to pronounced weight loss
It can occur in the course of several
chronic illnesses, but it is most
frequently observed concomitantly
with malignancies (30-50% cases)
[Argiles et al, Nat Rev Cancer 2014]
Cachexia is one of the most
distressing condi'ons for people
with advanced cancer

Deﬁni'on of Cachexia

Cachexia in pancrea'c cancer
PancreaKc ductal adenocarcinoma (PDAC) paKents have the highest risk of
developing cachexia, which is a direct cause of reduced quality of life and
shorter survival:
ü in advanced PDAC the presence of cachexia is associated with a worse
prognosis [Di SebasMano et al, Br J Nutr 2013]
ü cachexia decreases the tolerance to systemic treatments and
dramaKcally aﬀects the quality of life [Uomo et al, JOP 2006]

Molecular basis of cachexia
PDAC paKents have signiﬁcantly
reduced hemoglobin and
albumin, associated to the
systemic reacKon to both the
tumor and the inﬂammaKon
Speciﬁc pro-inﬂammatory
cytokines such as interleukin-6
(IL-6) have been shown to be
associated with progressive
weight loss

Gene'c basis of cachexia

Our recent studies revealed a
key funcKonal role of the
AKT1-rs1130233 SNP
[Giovanne( et al; MCT 2010;
Avan et al.; CCR 2014]

AKT1 mRNA
expression

Previous analysis supported the
role of the IL6-rs1800796 and
SELP-rs6136 SNPs as
suscepKbility biomarkers for
PDAC cachexia [Zhang et al,
2008; Tan et al, 2011]
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Aim of the study
To evaluate the associaKon of candidate
single nucleoKde polymorphisms (SNPs)
in the AKT1, IL6, and SELP genes
with cachexia

Pa'ents and methods
- 151 paKents, enrolled between 31/03/2004 and 10/01/2009 [ﬁrst cohort]
- 152 paKents, enrolled between 15/01/2009 and 15/01/2013 [validaKon cohort]
All the eligible paKents were chemo-naive paKents with diagnosis of
histologically conﬁrmed locally advanced or metastaKc PDAC, treated
at the Carrara Civic Hospital
Genomic DNA extracted from blood was analysed for
the rs1800796, rs6136, and rs1130233 SNPs
using Taqman®-based PCRs in the ABIPRISM-7500 instrument

Results: Clinical characteris'cs and outcome

Importantly, cachexia was signiﬁcantly associated with shorter OS
in both cohorts (p<0.001 and p=0.005, respecKvely)

Results: SNPs

The allelic frequencies
were comparable with
those reported in
Caucasian populations,
in NCBI and NCI-SNP500
databases
No significant
correlations were
detected between
genotype and baseline
demographic
characteristics

Results: Polymorphisms and cachexia

A signiﬁcantly higher proporKon of paKents harboring at least one A-AKT1rs1130233 SNP has cachexia
Similarly, 44% of the paKents with the SELP-rs6136-AA variant experienced
cachexia, compared to 24% of the paKents harboring the SELP-rs6136-AC/CC

Results: Polymorphisms and outcome
- AKT1-rs1130233 was associated with signiﬁcantly diﬀerenKal OS in both cohorts
- The GA/AA genotype emerged as a signiﬁcant predictor for shorter survival in the
mulKvariate analysis
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Factors associated with overall survival in the multivariate analysis
First cohort
Covariates for OS

HR

df

Second/validation cohort
p-value

(95%CI)

OS probability (%)

Time (months)

Age,
years

≤65

1 (ref)

>65

1.4 (1.0-2.0)
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1.1 (0.8-1.5)

Female

1 (ref)

Yes
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1
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1.4 (1.0-1.9)

1

pvalue

0.864
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df: degrees of freedom; HR: hazard ratio; OS: overall survival
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Our hypothesis
on the role of Akt1 in cachexia
Akt1 is a serine/threonine kinase acKng as a criKcal mediator of growth factorinduced survival
In skeletal muscle, Akt1 plays a very central role in the control of both muscle
protein synthesis, via mTOR, and protein degradaKon, via the transcripKon
factors of the FoxO family
Schmim and colleagues
demonstrated a cachexiaassociated loss of Akt-dependent
signaling in human skeletal
muscle of cachecKc compared to
non-cachecKc paKents, using
biopsies from 16 PDAC paKents
[J Mol Med 2007]

AKT1-rs1130233 and expression of Akt1
and phospho-Akt1 in skeletal muscle
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AKT1-rs1130233-GA/AA correlated with reduced phospho-Akt1
These genotypes might confer a reduced acKvity to Akt1, and thus reduce
the anKapoptoKc acKvity of this pivotal regulator of apoptoKc signaling

Conclusions
AKT1-rs1130233 and SELP-rs6136 polymorphisms emerged as a predicKve risk
factor of developing cachexia in locally-advanced and metastaKc PDAC
AKT1 polymorphisms may also play a prognosKc role
ValidaKon of the value of the emerging candidate polymorphisms in future
prospecKve trials might oﬀer new tools to improve the clinical management
of advanced PDAC paKents
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