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Consilience medicine is the merging of biology, physics, 
chemistry, physiology, biochemistry, and molecular genetics 
for studying diseases. Nowadays, there is increased need for 
consilience medicine for precision or personalized medicine, 
which is an approach to patient care that allows doctors to 
select the most suitable treatments for patients based on their 
genetic background. In this pilot translational study, link of 
positron emission tomography/computed tomography (PET/CT) 
scan results and metabolic phenotype which are produced by 
transcriptome-wide analysis was tried with regard to pancreatic 
cancer prognosis.1 Studies that marry clinical data and genetic, 
epigenetic or transcriptomic data like one in this paper should 
be done more for the advancement of precision medicine in the 
future.

Although its effect on the staging of pancreatic cancer re-
mains indeterminate, PET can be used as a valuable diagnostic 
and predictive tool. In meta-analysis, the pooled sensitivity and 
specificity of PET in pancreatic cancer diagnosis are known to 
be 0.91 and 0.81, respectively. In prognosis analysis, significant 
difference in overall survival was observed between high and 
low standardized uptake value groups (hazard ratio, 2.39).2 PET/
CT outperforms all other modes of imaging in the detection of 
distant metastases, allowing more accurate staging, despite its 
limitations in loco-regional assessment of lymphadenopathy 
and vascular invasion which can be overcome by the CT com-
ponent of the evaluation.3 

The standard uptake value (SUV) is a semiquantitative pa-
rameter usually used for the interpretation of PET images. The 
maximum standard uptake value (SUVmax) which corresponds 

to the maximal pixel value in the tumor can be calculated 
from one-pixel region of interest. It has been a very common 
parameter for cancer evaluation due to its ease of use. SUVmax 
has a correlation with survival and higher predictive value for 
recurrence in various malignancies.4 However, SUVmax could be 
observer-dependent depending on the region of interest usually 
determined by an individual examiner. However, it is difficult 
to reflect the accurate metabolic activity in heterogeneous tu-
mors using a single pixel. In order to resolve these challenges 
posed by SUVmax, several volume-based PET parameters such 
as metabolic tumor volume (MTV) and total lesion glycolysis 
(TLG) have been introduced to accurately estimate the metabolic 
activity of an entire tumor. The MTV, defined as the volume 
of FDG activity in a tumor assessed by automated volume of 
interest delineation, and TLG, defined as the product of MTV 
and SUVmean, may be more representative of the tumor hetero-
geneity. MTV values could be expressed as MTV25%, MTV42%, 
MTV50% and MTV75%, which are defined tumor volumes with 
an absolute threshold of 25%, 42%, 50% and 75% of the his-
togram of SUVmax, respectively. If segmentation was at a fixed 
threshold (SUV >2.5), MTV2.5 is defined as tumor volume with 
SUV >2.5, whereas TLG2.5 was defined as the product of SUVmean 
and MTV2.5. In the results of studies evaluating the role of MTV/
TLG and SUVmax, MTV/TLG was more predictive for clinical out-
come, with a higher predictive value as compared to SUVmax.

4-6 
Similarly, in this study, higher MTV2.5 values (MTV2.5 ≥4.5) were 
associated with multiple lymph node metastasis and poor spe-
cific survival of patients compared to patients having MTV2.5 
<4.5. Interestingly, the group of patients with MTV2.5 ≥4.5 and 
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subsequently postoperative adjuvant chemotherapy showed bet-
ter survival outcomes than patients with MTV2.5 ≥4.5 lacking 
adjuvant treatment in resected pT3 pancreatic cancer. This result 
suggests that cancers with higher metabolic activity are more 
sensitive to chemotherapy. 

Genetics is a biologic branch that is tasked with the study 
of genes, genetic variation and heredity that relates to DNA 
sequences. However, genetics cannot explain all physiologic 
and pathologic processes because the gene expression patterns 
are quite different in various cell types and at different point in 
time even though they have similar DNA sequences. To resolve 
these problems, other branches of biologics such as epigenetics, 
transcriptomics and proteomics have been actively studied and 
developed. Epigenetics is study of relevant functionally changes 
of the genome such changes are DNA methylation and histone 
modification that do not involve a change in the nucleotide 
sequence itself. Transcriptomics is the study of transcriptome 
using high-throughput methods, such as microarray or RNA-
seq analysis. Transcriptomes are complete set of RNA transcripts 
which are differentially expressed in distinct cell populations 
under specific circumstances or time points.7 

Comparison of transcriptomes allows for the identification 
of genes that are differentially expressed in distinct cell popu-
lations, in the case of any pathologic change or response to 
different treatments. Similarly, in pancreatic cancer, key regula-
tors such as HNF1A can be found using comparative analysis 
of transcriptomes in normal and tumor tissue samples.8 In this 
study, a transcriptome-wide analysis was performed on a pa-
tients’ tumor tissue to reveal the differences in genetic expres-
sion on metabolic phenotypes identified on PET scans preop-
eratively. The analysis revealed that tumors with MTV2.5 ≥4.5 
showed broad enhancement of cancer-related gene expression, 
especially in genes related to cancer progression and metastasis 
compared to the low group (MTV2.5 <4.5). This paper appeared 
to be a typical example of a study showing significant results 
from the linkage of the image analysis to molecular work data.

In conclusion, this pilot translational study revealed the prog-
nostic value of metabolic phenotype that can be identified 
through preoperative PET scan and the potential correlation 

between gene expressions related to aggressive tumor behavior 
and high metabolism in pancreatic cancer. If additional studies 
using a larger number of patients were done, these kinds of re-
sults could be used for precision or personalized medicine such 
as neoadjuvant treatment for patients with unresectable and 
borderline resectable pancreatic cancers, or adjuvant treatment 
for resectable cancers. 
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