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Tumor Markers for Pancreatic Cancer: What Happens When
Preoperative CA 19–9 is Undetectable?

Michael Bouvet, MD

Currently, CA 19–9 is the most clinically useful se-
rologic marker for pancreatic cancer; it has become the
gold standard to which newly discovered markers are
compared. First described in 1979,1 the CA 19–9 antigen
was originally defined by a monoclonal antibody pro-
duced by hybridomas obtained from a mouse inoculated
with the human colon cancer cell line SW 1116. The
epitope of this antibody was subsequently identified as a
sialylated lacto-N-fucopentaose II related to the Lewisa

blood group antigen. In tissue samples, CA 19–9 has
been found to be associated with normal tissues of the
pancreas, stomach, and biliary tract; bronchial and sali-
vary glands; and pancreatic secretions. In serum, the
antigen is associated with circulating mucins and is de-
tectable at basal levels in healthy patients using a radio-
immunometric assay.

The greatest potential for CA 19–9 lies in the evalu-
ation of patients with pancreatic cancer.2 Over the past
two decades, an extensive world experience with CA
19–9 has demonstrated it to have a sensitivity up to 90%
and a specificity up to 98% in the diagnosis of this
malignancy.3–5 As with many other tumor markers, how-
ever, CA 19–9 is not perfect and false–positive or false–
negative findings can occur. For instance, the marker can
be elevated in patients with other gastrointestinal malig-
nancies and also in patients with benign disease, partic-
ularly when associated with obstructive jaundice or cir-
rhosis. Likewise, false–negative findings can occur.
Patients who are genotypically Lewis a-b- are unable to
synthesize CA 19–9 because of a deficiency in a fuco-

syltransferase specified by the Le gene that is involved in
its synthesis.6 Serum levels of those patients with pan-
creatic cancer among the 5% to 15% of the general
population with the Lewis a-b- genotype, therefore, will
be falsely low even in the presence of a large, dissemi-
nated pancreatic tumor. For this reason, the maximal
sensitivity of this marker falls short of 100%.

In this issue of Annals of Surgical Oncology, Berger et
al.7 from the Fox Chase Cancer Center describe the
prognostic value of preoperative CA 19–9 levels in pa-
tients with pancreatic cancer in a retrospective review.
Their database included 128 patients with pancreatic
cancer who had preoperative CA 19–9 levels followed
by resection with curative intent. Their data were ana-
lyzed according to four distinct preoperative serum CA
19–9 levels: undetectable, normal (�37 U/mL), 38–200
U/mL, and �200 U/mL. On univariate and multivariate
analysis, the only factors that were significant for overall
survival were lymph node positivity and CA 19–9
grouping.

These findings, which are not surprising, are in accor-
dance with previously published series.3–5 This apparent
correlation between CA 19–9 serum concentration and
tumor load has led many other authors to investigate the
potential of this marker to assess prognosis and, there-
fore, to assist in patient management and therapeutic
decision-making. Both Lundin et al.3 and Safi et al.4 have
shown that among patients with resectable tumors, me-
dian survival following surgical resection was signifi-
cantly longer in those patients with low preoperative CA
19–9 values, although the reference cut-offs (210 U/mL
and 400 U/mL) used in their analyses differed. In both
series, an elevated CA 19–9 level was associated with
postoperative survival of 13 months or less, despite at-
tempted curative resection. In contrast, median survival
of patients with lower CA 19–9 levels was upward of 18
months. In the Lundin et al.3 series, a similar discrepancy
in survival was found in patients with unresectable dis-
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ease who had palliation. Interestingly, the overall sur-
vival rate of patients with a high preoperative CA 19–9
who had attempted curative resection was similar to that
of patients with unresectable disease treated palliatively.

Perhaps the most interesting and unexpected finding
from the Berger et al.7 study in this issue of Annals of
Surgical Oncology was what happened to patients with
pancreatic cancer who had undetectable preoperative CA
19–9 levels. They noted that patients with undetectable
preoperative CA19–9 levels had improved survival in
resectable pancreatic adenocarcinoma compared with
those with elevated CA 19–9 levels. In fact, the seven
patients with undetectable CA 19–9 levels (who are
presumably Lewis-negative phenotype) had a median
overall survival of 32 months. The findings that these
patients do better is especially interesting because six of
the seven patients in the nonsecretor group had positive
lymph nodes, which was the most important predictive
factor of poor survival in the multivariate analysis car-
ried out in this study.

Although it is difficult to make any conclusions about
such a small group of seven patients, one must wonder
why these patients do better than most patients with
pancreatic cancer. In fact, one would hypothesize that
these patients may do worse because clinicians lose the
ability to monitor their CA 19–9 levels and, thus, predict
response to therapy and disease progression or recur-

rence. It is unclear why patients with undetectable CA
19–9 levels had a better prognosis despite their lymph
node positivity. It may be that Le gene negativity is a
marker for decreased metastatic potential or aggressive-
ness; however, as the authors point out, these specula-
tions will have to be borne out in larger studies before
any conclusions can be drawn.
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