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Target?
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A recent study by Ueno et al.1 aims to cast light on the

issue of gemcitabine resistance in the treatment of biliary

tract cancers (BTC). The authors begin by demonstrating a

key metabolic distinction between gemcitabine-resistant

(GR) and gemcitabine-sensitive (GS) BTC cells. They

show that acyl-coenzyme A (cholesterol acyltransferase-1

[ACAT-1]), an endoplasmic reticulum enzyme that con-

verts free cholesterol to cholesteryl ester (CE) for storage,

is increased in GR human gallbladder cancer cells relative

to their GS parent cells. The authors go on to show with

in vitro experiments that either knockdown of ACAT-1 or

inhibition with avasimibe in GR tumor cells improves

sensitivity to gemcitabine via endoplasmic reticulum stress,

thus suggesting ACAT-1 as a possible novel therapeutic

target in GR BTC. Finally, they bolster their findings with

evidence that ACAT-1 expression level is prognostic of

survival for gemcitabine-treated patients with intrahepatic

cholangiocarcinoma (IHCCA).

Although surgical resection offers the best chance at

long-term survival for BTC patients, fewer than one third

of patients qualify for curative resection at the time of

presentation.2 Furthermore, those who undergo resection

experience high recurrence rates and often die of metastatic

disease.3,4 As such, chemotherapy plays an important role

in the treatment of most BTC patients. However, current

options have limited efficacy. Gemcitabine-based

chemotherapy represents the standard of care for unre-

sectable disease, yet the survival benefit for these regimens

is only about 3 to 5 months. Intrinsic and acquired resis-

tance to the agents is high, and disease progression is the

rule rather than the exception.2,5,6 A more effective gem-

citabine-based regimen for treatment of BTC would

therefore represent a significant contribution to the field.

Recent years have seen an emerging role for cancer

metabolomics in the management of solid tumor malig-

nancies.7,8 Some previously overshadowed metabolic

pathways are currently recognized as playing a significant

role in tumor growth and response to therapy, such as the

cholesterol storage pathway investigated in this study by

Ueno et al.1 and by others in malignancies of the pancreas,

breast and prostate.9–11

We commend the authors for demonstrating a major

metabolic distinction in lipid metabolism between GR and

GS BTC cells. The observed association between increased

ACAT-1 and acquired gemcitabine resistance is further

underscored by their finding that BTC cell lines with higher

baseline ACAT-1 expression have higher intrinsic resis-

tance to gemcitabine in a concentration-dependent fashion.

The authors show that targeting this metabolic pathway

helps to revert GR cells to the GS phenotype. Importantly,

they demonstrate this using a well-tolerated drug whose

safety in humans has already been established across a

10-fold range of doses.12 This study design paves the way

for translation into animal studies with potential for clinical

application.

Although these results are promising, they are demon-

strated in only one cell line, and BTC is an unusually

heterogenous disease, both in cellular origin and in geno-

mic variability.2 Comparable results must be demonstrated

in additional BTC cell lines. Indeed, previous work on

IHCCA has shown that doxycycline also facilitates gemc-

itabine re-sensitization.13 Future studies investigating

possible synergy between doxycycline and avasimibe in

GR IHCCA could be fruitful.
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Finally, although a clear relationship between increased

ACAT-1 and gemcitabine resistance has been demon-

strated, the mechanism behind the association needs to be

explored further. As mentioned by the authors, CD8? T

lymphocytes, the MAPK pathway, and the PI3k/Akt

pathway all have been previously implicated as mediators

of the effect that ACAT-1 inhibition has on cancer growth

suppression.9,14,15 In vivo studies testing these pathways

may provide supporting evidence for a model of the CE-

gemcitabine relationship in BTC.

Current systemic therapy options for BTC are charac-

terized by patterns of resistance and low efficacy.

However, recent advances in metabolomics currently are

providing insights into aspects of the altered metabolism of

these cancers that may prove susceptible to disruption,

offering hope for novel treatment strategies.
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