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The treatment of hepatic metastases from colorectal
cancer (CRC) has undergone marked changes in the past
decade. Improvements in surgical technique combined with
more effective systemic therapies have led to a more
aggressive approach for patients with CRC hepatic
metastases. However, despite incremental advances with
the addition of targeted agents to chemotherapy backbones,
it is clear that our understanding of the biologic and
molecular alterations that lead to metastases and resistance
to therapy remains suboptimal.

Patients who undergo liver resection for hepatic
metastases from CRC experience recurrence rates ranging
60-85%." Because several therapeutic options now exist in
these patients, it has become increasingly important to
identify those patients at highest risk for recurrence, and it
is equally important to better understand the biology of the
tumor to better tailor treatment strategies.

In the current issue of Annals, Rahbari et al. reported on
the expression and correlation of circulating angiogenic
factors (CAFs) with disease recurrence in patients with
metastatic CRC (mCRC) undergoing potentially curative
hepatic resection.” In their study of 107 patients, serum
levels of eight CAFs and circulating tumor cells were
measured. By multivariate analysis, low levels of placental
growth factor (PIGF) and a Memorial Sloan-Kettering
Cancer Center (MSKCC) clinical score of >2 were inde-
pendent predictors of poor recurrence-free survival.
Several other angiogenic factors, including serum vascular
endothelial growth factor (VEGF), epidermal growth fac-
tor, interleukin 8, and others did not predict recurrence in
this study. In addition, data on circulating tumor cells were
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not available in >40% of the patients, precluding its
inclusion into their multivariate model.

Molecular markers have been proposed as predictors of
response, recurrence, and survival. CAFs, for example,
have been reported to correlate with clinicopathologic
characteristics of various solid organ tumors, including
stage of disease and prognosis—although these results have
not been consistent.>* For example, several studies have
suggested a relationship between angiogenic factors such
as VEGF, PIGF, and overall outcome in patients with
CRC." In addition, in a recent phase 2 trial of infusional
5-fluorouracil, irinotecan, and bevacizumab (FOLFIRI-B),
elevated levels of interleukin-8 were associated with a
shorter progression-free survival.’ In this same study,
several CAFs associated with angiogenesis and myeloid
recruitment increased before radiographic evidence of
progression including bFGF, HGF, SDF-1, MCP-3, and
PIGF (which is in contrast to the current study). Although
additional studies and validation are needed, these results
suggest that measurement of circulating factors such as
CAFs may predict and therefore lead to earlier therapeutic
intervention, such as adjuvant therapy. However, it is
important to note that high risk of recurrence does not
correlate with benefit from adjuvant therapy. In future
clinical trials, it will be important to stratify patients a pri-
ori according to risk of recurrence so that we may be able
to prospectively evaluate the effect of therapy in pre-
planned subset analyses, which would certainly be more
credible than any post hoc unplanned analyses.

The finding that low levels of PIGF correlated with
poorer recurrence-free survival is puzzling and in contrast
to other studies, which found that higher levels of PIGF
were present before progression before decreasing some-
what at the time of progression.’ The authors note that
PIGF levels were lower in healthy controls (versus patients
with mCRC) as well as in patients without recurrent
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metastases, which is not concordant with their finding that
low levels of PIGF was actually associated with a poorer
outcome. The comparisons were based on the 90th per-
centile, and when the multivariate analysis was performed
with PIGF used as a continuous variable, the hazard ratio
was actually 1.0 (95% confidence interval 0.99-1.0),
making this finding difficult to interpret. This emphasizes
the importance of standardization and validation of both
the assay and the analysis of the comparison groups
(including statistical methods), particularly before utilizing
them in the clinical setting. For example, in the United
States, any assays that have an impact on patient care are
required to be performed in Clinical Laboratory Improve-
ments Amendments—certified laboratories.

Several other strategies have evolved in an attempt to
predict both tumor recurrence rates and survival after
hepatic resection of CRC metastases. Traditionally, these
have focused on clinical and pathologic characteristics of
the tumor, and several different clinical risk scores have
been developed to predict recurrence and outcome.’ In
1999, Fong et al. from MSKCC published a clinical risk
score encompassing five clinical criteria: nodal status of the
primary tumor, disease-free interval from the primary
tumor to the development of liver metastases in
<12 months, number of tumors >1 cm in size, preoperative
carcinoembryonic antigen level >200 ng/ml, and size of
tumor >5 cm were chosen as part of the score.® The total
MSKCC score was noted to be highly predicative of long-
term outcome and recurrence, and has been validated in
several subsequent studies.”’ ™

The findings of the current study—that the MSKCC
score and potential levels of PIGF independently predict
disease outcome—suggest that both clinical and molecular
parameters may be useful and complementary in predicting
disease recurrence. Nevertheless, several other questions
remain. For example, although the authors attempted to
control for confounding factors in their model, only the
MSKCC clinical score and number of metastases >1 were
included in their multivariate analysis. Other clinical
parameters were used in their univariate analysis only, and
several of these are already a part of the MSKCC score. In
addition, although the authors note that excluding patients
who received neoadjuvant bevacizumab did not alter their
results, details of other therapeutic regimens are not
known. Adjuvant therapy, for example, was administered
at the discretion of the medical oncologist and was pro-
vided in >50% of patients. Because the details of these
regimens—including the type of agents provided, number
of cycles of therapy, and timing of therapy—were not
known, this was not included in their model. The use of
adjuvant therapy after resection of primary CRCs is the
standard of care for most patients, and many other studies
(although mostly nonrandomized) have suggested a

possible role for adjuvant therapy after liver resection.'®

Furthermore, it is unclear whether CAF levels themselves
are affected by cytotoxic chemotherapy regimens, which
were administered in in the neoadjuvant setting in 33% of
patients.> An in vitro study by Fan et al., for example,
showed that acute administration of oxaliplatin can induce
several members of the VEGF family of ligands, including
VEGEF and PIGE.'" Thus, the use and type of neoadjuvant
therapy (or even adjuvant therapy) may be a statistically
significant confounding variable and should be included in
future analyses.

Single-institution retrospective studies are important
because they are hypothesis-generating studies. However, it
is essential to recognize the limits of such studies and until
validation is obtained in larger, prospective, well-controlled
studies conducted at multiple sites. For all studies that
evaluate prognostic markers, one must consider how this will
impact day-to-day practice—that is, when a patient is sitting
across from the surgeon or oncologist in the clinic or office,
how will the clinician utilize this information to alter patient
care and thus outcome? Measurement of CAFs, although not
the standard of care at this time, can be easily done if found to
be of clinical value. However, as stated above, one must not
apply this knowledge to clinical practice until confirmed in
prospective multicenter trials.

In summary, the use of molecular markers such as CAFs
in predicting recurrence rates and survival in patients with
metastatic disease is certainly intriguing, and evidence to
date suggests it may play a complementary role to other
clinical parameters. However, additional well-designed
studies are needed to help clarify their clinical significance
and relevance. In the design of these studies, every attempt
must be made to control for the myriad of confounding
factors that affect survival in these patients, particularly the
details of the treatment regimens given.
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