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Abstract

AIM: To evaluate the clinical value of serum CA19-9
levels in predicting the respectability of pancreatic
carcinoma according to receiver operating characteristic
(ROC) curve analysis.

METHODS: Serum CA19-9 levels were measured
in 104 patients with pancreatic cancer which were
possible to be resected according to the imaging. ROC
curve was plotted for the CA19-9 levels. The point
closest to the upper left-hand corner of the graph were
chosen as the cut-off point. The sensitivity, specificity,
positive and negative predictive values of CA19-9 at
this cut-off point were calculated.

RESULTS: Resectable pancreatic cancer was detected
in 58 (55.77%) patients and unresectable pancreatic
cancer was detected in 46 (44.23%) patients. The
area under the ROC curve was 0.918 and 95% CI was
0.843-0.992. The CA19-9 level was 353.15 U/mL, and
the sensitivity and specificity of CA19-9 at this cut-
off point were 93.1% and 78.3%, respectively. The
positive and negative predictive value was 84.38% and
90%, respectively.

CONCLUSION: Preoperative serum CA19-9 level is a
useful marker for further evaluating the resectability
of pancreatic cancer. Obviously increased serum levels
of CA19-9 (> 353.15 U/mL) can be regarded as an
ancillary parameter for unresectable pancreatic cancer.

© 2008 The WIG Press. All rights reserved.

Key words: Pancreatic carcinoma; Resection; Tumor
markers; CA19-9; Receiver operating characteristic curve

www.wjgnet.com

Peer reviewers: Dr. Bernd Sido, Department of General and
Abdominal Surgery, Teaching Hospital of the University of
Regensburg, Hospital Barmherzige Briider, Priifeninger Strasse
86, Regensburg D-93049, Germany; Giuseppe Tisone, Professor,
Department of Surgery, University of Rome Tor Vergata,
Ospedale S.Eugenio, Piazzale dell'Umanesimo 10, Rome 00144,
Italy

Zhang S, Wang YM, Sun CD, Lu Y, Wu LQ. Clinical value of
serum CA19-9 levels in evaluating resectability of pancreatic
carcinoma. World J Gastroenterol 2008; 14(23): 3750-3753
Available from: URL: http://www.wjgnet.com/1007-9327/14/3750.
asp DOL: http://dx.doi.org/10.3748/wjg.14.3750

INTRODUCTION

The prognosis of pancreatic cancer is extremely poor
and its early diagnosis is difficult"”. Surgical resection
offers the best chance of cure. However, local vascu-
lar involvement, nodal and distant metastases are fre-
quently found at the time of diagnosis, thus losing the
opportunity of operation. At present, the best way
for preoperative staging of pancreatic cancer is bolus-
contrast, and triple-phase helical computed tomography,
which has been shown to be almost 100% accurate in
predicting unresectable disease™. However, approxi-
mately 25%-50% of patients with resectable disease on
computed tomography are found to have unresectable
lesions at laparotomy'”.

CA19-9 is the most widely used pancreatic cancer se-
rum marker. Serum CA19-9 level has been shown to cor-
relate with the thyroid node metastasis (TNM) staging, and
tumor size in patients with pancreatic cancer”. However,
little is known about the value of serum CA19-9 level in
evaluating the resectability of pancreatic carcinoma.

Receiver operating characteristic (ROC) curve has
been widely accepted as the standard method for dscrib-
ing and comparing the accuracy of medical diagnostic
tests”'", ROC curve is an efficient way to display and as-
sess the predictive value of cut-off points.

In this study, we evaluated the clinical value of serum
CA19-9 level in predicting the resectability of pancreatic
carcinoma according to ROC curve analysis.

MATERIALS AND METHODS

We retrospectively reviewed the clinical and imaging data



Zhang S et al. CA19-9 in evaluating resectability of pancreatic carcinoma 3751

Characteristics Data, n (%)
Age (yr) 59 £ 9 (mean * SD)
Sex
Male 72 (69.2)
Female 32(30.8)
Location of tumors
Head 86 (82.7)
Body 8(7.7)
Body and tail 10 (9.6)
Type of operation
Pancreaticoduodenectomy 48 (46.2)
Distal pancreatectomy 10 (9.6)
Exploratory laparotomy and biopsy 46 (44.2)
Group n CA19-9 (U/mL) Wilcoxon

Q, Q; Q; 4 P
Resectable 58 15.57 130.10 270.25 -5.132  0.000
Unresectable 46  361.30 656.20 1780.00

including preoperative CA19-9 level in 104 patients with
pancreatic cancer who underwent surgical resection at
the Affiliated Hospital of Qingdao University Medical
College from January 2001 to July 2007. Pancreatic ad-
enocarcinoma was histologically confirmed. Resectability
of pancreatic cancer was evaluated at least by preop-
erative bolus-contrast, triple-phase helical computer
tomography (CT) scan.

Resectability was defined as a tumour limited to the
pancreas with no invasion of the superior mesenteric
artery and vein, portal vein and metastases (celiac lymph,
peritoneum or liver).

Serum levels of CA19-9 and total serum bilirubin lev-
els were measured before surgery (normal 0-39.0 U/mL
for CA19-9, 3.4-17.1 pmol/L for total serum bilirubin).

The data were described using @, ;. Differences be-
tween groups were detected using the Wilcoxon 2-sample
test. Serum CA19-9 levels were used to plot the ROC
curve, and calculate the area under the curve (AUC). We
chose the point closest to the upper left-hand corner of
the graph as the cut-off point. The sensitivity, specificity,
positive and negative predictive values of CA19-9 at this
cut-off point were calculated. P < 0.05 was considered
statistically significant.

RESULTS

Of the 104 patients, 72 were males and 32 were females
with a mean age of 59 years (range 41-75 years). The
pancreatic tumor was confined to the head, body and
tail of the pancreas in 86, 8, and 10 patients, respectively.
Forty-eight patients underwent pancreatic- coduode-
nectomy, 10 patients distal pancreatectomy, and 46 only
exploratory laparotomy and biopsy. The general charac-
teristics of the patients are listed in Table 1.

The distribution of preoperative serum CA19-9 levels

Distribution of preoperative serum CA19-9 levels
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Figure 1 Distribution of preoperative serum CA19-9 levels. The horizon marker
is set according to the cut-off point of CA19-9 (353.15 U/mL).
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Figure 2 ROC analysis of CA19-9. Perfect discrimination has a ROC plot
passing through the upper left corner (100% sensitivity, 100% specificity). The
closer the ROC plot to the upper left corner, the higher the overall accuracy of
the test (AUC: 0.9-1 indicating excellent; 0.8-0.9 indicating very good; 0.7-0.8
indicating good; 0.6-0.7 indicating average; 0.5-0.6 indicating poor). The AUC
of CA19-9 was 0.918.

is shown in Figure 1. The 0, (median) preoperative serum
CA19-9 level in patients with unresectable tumor was
5-fold higher than that in patients with resectable tumor
(Table 2). The difference between two groups was sig-
nificant (P < 0.01). The mean total serum bilirubin level
in patients with resectable and unresectable tumor was
28.6 pmol/L and 34.4 pumol/L, respectively (P > 0.05).
Therefore, the CA19-9 levels were not adjusted.

Figure 2 shows the ROC curve. The AUC was 0.918
and 95% CI was 0.843-0.992, suggesting that changes
in serum CA19-9 levels may have a direct relation to
resectability!*'?, When the cut-off value of CA19-9
was 353.15 U/mL according to the point closest to the
upper left-hand corner of the graph, the sensitivity and
specificity were 93.1% and 78.3%, respectively. The pre-
operative resectability according to the cut-off point was
compared with the actual operation, and the positive and
negative predictive value of CA19-9 was 84.38% and
90.00%, respectively (Table 3).

DISCUSSION

Pancreatic cancer is one of the most common causes for
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Resection Total Predictive value
Yes No
CA19-9 (U/mL) = 353.15 54 10 64 84.38% (+)
>353.15 4 36 40 90.00% (-)
Total 58 46 104

cancer-related death. The overall five-year survival rate
ranges from 0.4% to 4%, the lowest for any cancer™"”.
Early diagnosis of pancreatic cancer is difficult because
its early symptoms are usually non-specific. Local
vascular involvement, nodal and distant metastases are
frequently found at the time of diagnosism].

Recently, considerable improvements in radiological
imaging make it possible to limit surgery for patients
who will benefit"™'. The current methods of choice for
diagnosing and staging pancreatic cancer are thin section,
contrast-enhanced, and triple-phase helical computed
tomography' "', However, approximately 25%-50% of
patients with resectable disease on computed tomogra-
phy are found to have unresectable lesions at laparoto-
my"™"”. Although magnetic resonance imaging is increas-
ingly used in the evaluation of pancreatic tumor, it was
reported that it offers no significant diagnostic advantage
over computed tomographym. Endoscopic retrograde
cholangio pancreatography (ERCP) is more controversial
for patients with a mass on CT'. B-mode ultrasonogra-
phy is operator-dependent and may be inaccurate due to
factors such as large body habitus, presence of ascites,
or ovetlying bowel gas. Therefore we should find other
ways to further evaluate the resectability of pancreatic
cancet.

CA19-9 1s a tumor-associated antigen, initially de-
scribed by Koprowski e# a/”. The sensitivity and specific-
ity of CA19-9 for the diagnosis of pancreatic cancer are
higher than than those of CEA, CA50 and CA242%7%),
CA19-9 has become a predominant tumor marker for the
diagnosis of pancreatic adenocarcinoma. It was reported
that CA19-9 level is useful in diagnosis and prognosis
of pancreatic cancer””. However, little is known about
the value of serum CA19-9 levels in evaluating the re-
sectability of pancreatic carcinoma®™. This study was
to find whether preoperative serum CA19-9 is a useful
marker for evaluating the resectability of pancreatic
cancet.

In the present study, the differences between patients
with resectable and unresectable pancreatic cancer were
significant (P < 0.01). The AUC was 0.918 and 95% CI
was 0.843-0.992, suggesting that the preoperative serum
CA19-9 level is an efficient marker for evaluating the
resectability of pancreatic carcinoma. When the cut-off
value of CA19-9 was 353.15 U/mL according to the
point closest to the upper left-hand corner of the graph,
the sensitivity, specificity, positive and negative predic-
tive value was 93.1%, 78.3%, 84.38% and 90%, respec-
tively, indicating that increased serum levels of CA19-9
(> 353.15 U/mL) can be regarded as an ancillary param-
eter for the unresectable pancreatic cancer™. Pancreatic
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cancer was resectable only in 4 patients whose preopera-
tive serum CA19-9 level was over 353.15 U/mlL (Table 3
and Figure 1).

Kilic ez @/ reported that the sensitivity, specificity,
positive and negative predictive value are 82.4%, 92.3%,
91.4% and 83.9%, respectively, in 51 patients, and the
cut-off value of CA19-9 is 256.4 U/mL. Their results
are similar to our data, but the cut-off value was lower
than that in our study (256.4 U/mL »s 353.15 U/mL).
The discrepancy may be due the sample size, and the
unadjusted CA19-9 level according to the bilirubin level.

In conclusion, a preoperative serum CA19-9 level
is a useful marker for evaluating the resectability of
pancreatic cancer. Increased serum levels of CA19-9
(> 353.15 U/mL) can be regarded as an ancillary param-
eter for unresectable pancreatic cancet.
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