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Opinion 
Hepatocellular carcinoma (HCC) is the most common primary liver malignancy, current-

ly ranking fourth cancer in deaths globally. Conventional imaging techniques represent the 
standard for the diagnosis and follow-up of these patients. The role of 18F-FDG PET/CT so 
far is usually complementary because FDG avidity in HCC is very variable and unpredictable; 
although it has been roughly described that well and moderately differentiated tumors have 
less FDG uptake than poorly differentiated ones [1]. Many researchers have wondered why 
HCC, being an aggressive and fast-growing tumor, which would indicate a high glucose metab-
olism, does not generally have a significant FDG uptake, and this is where Glypican-3 (GPC3) 
has attracted so much attention. GPC3 is a cell surface proteoglycan which is overexpressed in 
most HCC, but not expressed in normal liver cells or liver with other disease conditions such 
as fibrosis or cirrhosis. Its expression has been demonstrated in up to 63.7-74.8% of patients 
with HCC and this expression is greater in well and moderately differentiated tumors than in 
poorly differentiated ones [2,3].

It was always thought that this glycoprotein acted on glucose metabolism as an up regula-
tor since it may increase the expression of hypoxia-inducible factor 1-alpha (HIF-1α) protein 
and with this the expression of Glucose Transporter (GLUT) and Hexokinase (HK) activity, 
which would have as a result in terms of imaging, an increase in the uptake of FDG [4].

This upregulation was studied and confirmed by [5]. Adipocytes, where they observed 
that in the presence of GPC3, glucose metabolism was increased due to a greater expression 
of GLUT4 transporter [5]. However, when studying this phenomenon in HCC cells with im-
munohistochemical staining of pathologic samples and correlation with tumor glucose up-
take in 18F-FDG PET/CT, You-Cai Li et al. demonstrated that particularly in HCC with positive 
expression of GPC3, low glucose metabolism was also a constant, and they confirmed the 
inverse relationship between GPC3 and SUVmax value [6]. Although a clear explanation for this 
phenomenon was not found, the findings raised the interest in this glycoprotein to explain the 
complexity in the FDG uptake of this type of tumors and probably other similar ones of the 
gastrointestinal tract. Some years ago, Cho et al. had similar results showing that glucose up-
take in HCC cells was decreased in the presence of c terminal of GPC3 protein treatment, and 
identified a specific interaction between GLUT1 and GPC3 as a possible explanation; How-
ever, these findings were not further studied later [7]. Other important factor that contrib-
utes to the low FDG uptake in HCC, and that may be or not linked to GPC3 expression, is the 
glucose-6-phosohatase (G-6-P) activity which decreases progressively during carcinogenesis 
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and is almost null in HCC, but the exact mechanism or relation is yet 
not studied [8]. 

The findings of these studies, and few others, not only led to the 
belief that the low uptake in HCC could actually be related to the 
expression of GPC3, but also focused attention on this glycoprotein 
as a possible target for diagnosis and new therapies [9]. As some 
authors have mentioned, GPC3 is an interesting target to build a 
theranostic proposal in HCC. New GPC3 binding peptides radio la-
belled with 18F [10] and GPC3-specific antibodies for immunoPET 
imaging have been developed, finding strong affinity and specificity 
[11,12] and suggesting more specific imaging agent. Therefore, we 
strongly recommend continuing to study GPC3 and try to clarify ex-
actly its role in the glucose metabolism of HCC to better understand 
the findings in PET images, but more importantly to focus efforts 
and develop a new theranostic agent.
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