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I am really not a pessimist, but several concepts continue
to surround the surgical management of pancreatic ade-
nocarcinoma: (1) despite improvements in radiologic
technology, a significant fraction of patients are still found
to have unresectable disease in the operating room, (2)
despite improvements in perioperative care and team-based
patient management, a significant fraction of patients
develop complications of surgical resection that may lead
to immediate death, delayed death, or dramatically
decreased quality of life, (3) the vast majority of patients
will die from recurrent disease despite a acuratived
resection, and (4) improvements in adjuvant therapy have
lagged behind the treatment of other solid organ malig-
nancies and offer only small improvements in median
survival. If T were a pessimist, I would never operate on
these patients, but instead I continue to hold out hope that
each patient may be that uncommon 5- or 10-year survivor
following surgical resection of pancreatic cancer.

Nearly a decade has passed since the association of
carbohydrate antigen (CA) 19-9 with some aspect of the
biology of pancreatic cancer was first reported. Since that
time, various roles of CA 19-9 in the management of
patients with pancreatic adenocarcinoma have been
described including the differentiation of benign from
malignant pancreatic disease, prediction of resectable dis-
ease, identification of patients for selective staging
laparoscopy, the identification of patients at risk for early
recurrence and death following potentially curative resec-
tion, and for use in the surveillance for disease recurrence.
Yet for each of these aspects, the specific role of CA 19-9
is only part of clinical assessment and decision making in
these patients. Before beginning the discussion, it is critical
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to understand what CA 19-9 is and how it can be used as a
atumor marker.a CA 19-9 was first identified following the
screening patient sera by hybridoma-derived monoclonal
antibodies. One such antibody, 1116 NS 19-9 developed by
Koprowski et al.,'** was shown to react with a sialylated
lacto-N-fucopentaose II, which was present in high levels
in sera of patients with colon, gastric, and pancreatic can-
cer. Based on the screening of a variety of tumors by
immunohistochemical methods as well as sera from
patients with a variety of gastrointestinal and gynecologic
cancers, CA 19-9 was felt to be specific for malignancy and
termed a atumor markerd.! In screening sera from more
than 1,000 blood donors, CA 19-9 was found to be unde-
tectable in6~80%, and was0<37 U/ml in all but six
samples, hence the threshold value of 37 U/ml for anor-
mald.> Yet 46% of a parallel study population of patients
with benign disease (such as inflammatory bowel disease,
pancreatitis, or gastrointestinal polyps) had CA 19-9 levelso
>37 U/ml.° Thus, CA 19-9 is not a perfect tumor marker in
terms of sensitivity (796% for pancreatic adenocarcinoma,
500% for gastric carcinoma, and 466% for advanced
colorectal carcinoma) and specificity (98.56%). However,
it is pretty good when compared with other tumor markers
such as CEA, alphafetoprotein or CA 125.%7

There are three important limitations of CA 19-9 that
must be recognized as they are critical to the implemen-
tation in patients with suspected pancreatic cancer. The
first is that CA 19-9 is a sialylated Lewis (a) antigen, which
is normally expressed on the surface of erythrocytes. Up to
106% of the white population will not express any
detectable level of CA 19-9 because of absence of fuco-
syltransferase, one of the enzymes involved in the
biosynthesis.® Therefore, in up to 106% of patients with
pancreatic adenocarcinoma, CA 19-9 will be undetectable
and therefore of no utility in any aspect of clinical decision
making. The second aspect relates to the lack of perfect
specificity in which patients with benign disease can have
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modest elevations of CA 19-9. The most common situation
in which this impacts surgical decision making is in the
patient without a radiologically identified mass or without
histopathologic evidence of a pancreatic malignancy. For-
tunately, this is infrequent, and the patient is usually
relieved to hear of a benign process when a pancreatico-
duodenectomy has been performed based on clinical
suspicion in these circumstances. The last aspect may be
more problematic for the surgeon as CA 19-9 is excreted
by the liver into the biliary system; therefore, obstructions
of the biliary system may cause elevations that do not
accurately reflect either the underlying process or the
extent of malignancy. This is not simply due to the
underlying process causing elevation, as biliary decom-
pression results in dramatic reduction of serum CA 19-9
levels.”'” Several authors have suggested that icorrect-
ingd for the degree of biliary obstruction by normalizing
the CA 19-9 by the serum bilirubin improves the differ-
entiation of benign from malignant disease.'"'?> We and
others have also suggested that this correction may slightly
improve the relationship between CA 19-9 level and extent
of disease in pancreatic cancer.'** '

In the current issue of Annals of Surgical Oncology,
Hartwig et al. '® add to the literature with one of the largest
series of patients (more than 1,500) that again demonstrates
that elevated CA 19-9 is associated with advanced/unre-
sectable pancreatic adenocarcinoma despite preoperative
radiologic studies demonstrating resectability. Further-
more, the authors report that preoperative CA 19-9 levels
are prognostic following resection and finally that the
persistence of elevation postoperatively portends an
extremely short survival. From these analyses, the authors
propose an algorithm to be used in guiding the therapy of
patients with presumed resectable disease. Each aspect of
this analysis has been reported previously, albeit in smaller
series or as individual components on the relationship of
CA 19-9 to the biology of pancreatic adenocarcinoma. For
example, the authors note that in a cohort of 533 patients
with chronic pancreatitis for whom CA 19-9 levels were
available, the accuracy of an elevated CA 19-9 was 76.56
%. As noted previously, there is a significant overlap of CA
19-9 values between patients with chronic pancreatitis and
pancreatic adenocarcinoma (both elevated in benign con-
ditions, and normal in malignant disease) such that
clinicians have been discouraged from using CA 19-9 in
the diagnostic differentiation of these two entities.'’

The algorithm proposed by the authors includes two
decision points in which the absolute value of CA 19-9 is
used to guide therapeutic intervention. Although the
threshold for choosing one treatment plan versus another
remains controversial, discussion about how CA 19-9 is
used to guide these decisions is warranted. The first deci-
sion point is following radiologic evaluation of pancreatic

adenocarcinoma with findings demonstrating a resectable
tumor. The authors propose that if the CA 19-9 is d highly
elevatedd (and they propose a threshold of 1,000 U/ml),
then laparoscopy should be performed and neoadjuvant
therapy should be administered. The first recommendation
is well supported by other studies, and most pancreatic
surgeons have adopted selective laparoscopy based on
elevations of CA 19-9 as well as other criteria such as
pancreatic tail tumors or locally advanced disease on
radiologic studies. However, neoadjuvant therapy has not
become a standard practice despite a variety of theoretical
benefits.'"® The primary issue with this approach is that
there is nothing to suggest that patients with very high
levels or CA 19-9 are more likely to benefit from neoad-
juvant therapy; simply put, CA 19-9 may be an important
prognostic factor, but it fails as a predictive marker.
Although some authors suggest that patients with highly
elevated preoperative CA 19-9 have poor survival and
perhaps should be screened more carefully for the assess-
ment of resectable disease, there is no available molecular,
histologic, or biochemical marker to guide patient selection
for neoadjuvant therapy. Therefore, this approach should
be an all-or-none regimen; namely all patients are con-
sidered or all patients proceed directly to surgical therapy.

The last decision point is following surgical resection
and the determination of whether CA 19-9 is increasing or
decreasing. In the setting of an increasing postoperative CA
19-9, the authors propose the delivery of combination
adjuvant therapy or the omission of adjuvant therapy. This
is based on the observation that these patients have a high
risk of early disease recurrence and poor prognosis. This
recommendation is based on two assumptions: (1) acom-
bination adjuvant therapya (the authors denote PEFG or
gemcitabine/erlotinib) has improved outcome compared to
standard adjuvant therapy, and (2) some patient do so
poorly that adjuvant therapy has no benefit. Unfortunately,
the survival benefit of combination therapies over single-
agent gemcitabine is modest; furthermore, most oncolo-
gists would recommend the best adjuvant therapy to all
suitable patients. In addition, other than performance score,
there is limited information to identify which patients will
not receive any benefit from postoperative adjuvant and
therefore withholding potentially life-prolonging therapy
from suitable patients does not seem reasonable. Therefore,
while persistent elevations of CA 19-9 in the postoperative
setting are prognostic and may be used to counsel patients
about anticipated outcomes, the predictive role in guiding
therapy has not been validated and should be discouraged,
especially if considering withholding therapy.

In summary, Hartwig et al. have added to the burgeon-
ing information surrounding CA 19-9 in pancreatic
adenocarcinoma and its use in the preoperative and post-
operative management of patients. Unfortunately, there
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remain limitations in its applicability to surgical patients
and controversy as to the appropriate threshold for decision
making, particularly for the identification of unresectable
patients. Clearly, additional predictive markers of outcome
to all aspects of therapy in pancreatic cancer are needed,
but until then, CA 19-9 will remain the standard."’
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