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Abstract
Specific markers for pancreatic or biliary
cancer have been developed in the past
few years. Ca 19-9 has a good sensitivity
but it is also increased in benign cholestasis. Mutations in the p53 gene are commonly reported in pancreatic cancer and
can be detected by a serological analysis.
The aim of this work was to find out the
sensitivity and specificity ofthis new assay
in diagnosing cancer of the pancreas or of
the bile ducts. The presence of antibodies
against p53 was determined by an enzyme
linked immunosorbent assay (ELISA) in
29 patients with pancreatic cancer, 33 with
biliary tract cancer, and 33 with benign
biliary or pancreatic diseases as controls.
p53 Antibodies were detected in eight of 29
patients with pancreatic cancer (28%), in
five of 33 patients with biliary tract (15%),
and in one patient (3%) with stones of the
common bile duct. The sensitivity and the
specificity for the diagnosis of malignant
biliary or pancreatic diseases were 21%
and 96% respectively. It is concluded that
the presence of p53 antibodies in the
serum of patients with pancreatic and
biliary diseases is specific for malignancy
and independent from the presence of
cholestatic disease.
(Gut 1995; 36: 455-458)
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Tumour markers have been proposed for the
diagnosis and follow up of malignant neoplasms, and markers for pancreatic cancer
were developed. Increased serum concentrations of the carbohydrate antigenic determinant (CA 19.9) were found in patients with
cancer of pancreas or biliary tract.' Although
this marker showed a good sensitivity at 90%
of specificity level,2 it is also increased in cases
of benign cholestatic disease,3 resulting in false
positive results. As combinations of two or
three other tumour markers (CEA, CA 50, CA
252) have been used unsuccessfully to improve
sensitivity, specificity, and predictive value in
the diagnosis of pancreatic cancer,2 4 the
search for a new tumour marker seemed
justified.
TP53 is a tumour suppressor gene located
on the short arm of chromosome 17. It
encodes a 53 kD nuclear phosphoprotein with

probable cell cycle regulatory function and a
putative transcriptional activity.5-7
Mutations in the p53 gene are the most
commonly reported somatic gene changes in
human cancer.89 Taking into account the 10
most common malignant tumours worldwide,
p53 changes seem to be present in 40 to 45%
of all tumours. They have been found in a wide
variety of human malignancies including
cancers of the lung,10-13 colon,14 15 breast,1618
oesophagus,19 skin,20 and pancreas 21-25
TP53 gene mutation results in the synthesis
of a mutant protein, which has a much longer
half life than that of the wild type protein and
accumulates in transformed cells. This finding
encourages an extensive study of the expression of p53 protein by immunohistochemistry
in a large panel of tumours. In addition a good
correlation between p53 gene mutation and
protein accumulation has been found.
Increased expression of p53 has been shown
immunohistochemically in frozen and paraffin
wax embedded sections of a wide variety of
tumours including colon,26-29 ovarian,30
lung, 31 32 and breast cancers.33 34
In addition to the molecular and immunohistochemical analysis, a serological analysis
can be performed to identify p53 changes.
Antibodies against p53 protein have been
detected in the serum of patients with breast
carcinoma,35-38 Burkitt's lymphoma,35 colorectal cancer,39 and lung carcinoma.40 Several
studies have shown that those antibodies are
usually associated with the presence of a
mutant p53 protein accumulated in tumour
cells. Furthermore, recent data suggest that
this antibody response might be the result of a
self immunisation process as the pattern of the
immune response of patients with p53 antibodies is similar to those of animals hyperimmunised with wild type p53.41
In pancreatic cancer the prevalence of p53
mutations is higher and could be estimated to
400/6-60% either directly by identification of
the mutation or indirectly by immuno-

chemistry.21-25
With this background, we decided to look
for antibodies in serum from patients with
either pancreatic or biliary cancer. The
purpose of this investigation was to determine
the sensitivity and specificity of this new assay
in diagnosing cancer of the pancreas or of the
bile ducts and to compare this new assay with
the more conventional CA 19.9 and CEA
assays. A control group, which represented
the serum samples of patients with benign
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Antibodies against p53 protein in serum of
patients with benign or malignant pancreatic and
biliary diseases
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blood donors (200) and patients with various
carcinomas (more than 1000) showed that a
ratio higher than two confirms the presence of
p53 antibodies. Positive samples were confirmed by a second ELISA using p53 immunodominant peptide as antigen.41 The other
tumour markers were tested with commercially
Methods
available radioimmunoassay kits. Cut off concentrations of 37 U/ml for CA 19.9 (Cis-Oris,
PATIENT GROUP
Saclay, France) and 5 ,ug/l for CEA (Berhing
Twenty nine serum samples of patients with Werke, Marburg, Germany) were recompancreatic cancer and 33 serum samples of mended by the manufacturers.
patients with biliary tract cancer were tested.
In each group of tumours, two patients had a
resectable disease. The other patients had dis- STATISTICAL METHODS
seminated tumours. The serum samples were Bilirubin, CEA, and CA 19.9 concentrations
collected at admission. A tissue diagnosis was were compared by Student's t test. A stepwise
obtained in 10 of 29 patients with pancreatic logistic regression was used to analyse the concancer and 12 of 34 patients with biliary tract tribution of each patient's tumour markers to a
cancer. The histological diagnosis in patients
classification in two groups: malignant or
with biliary tract neoplasms was ampullary benign diseases. The continuous variables CA
cancer in five cases and common bile duct
19.9 and CEA were transformed to categories
carcinoma in the remaining seven cases. All taking into account the cut off value for each
histologically confirmed pancreatic cancer variable.
were adenocarcinoma. Pancreatic cancers were
limited to pancreatic glands in three cases;
eight were metastatic at the time of diagnosis Results
and the remaining 18 were extended to the p53 Antibodies were detected in eight of 29
duodenum, common bile duct or stomach patients with pancreatic cancer (28%), in five
without evidence of metastatic disease. Serum of 33 with biliary tract cancer (15%), and in
samples of patients with tumours that did not one patient (3%) with stones of the common
have a confirmed histological diagnosis were bile duct. None of those with chronic panincluded in this study on the basis of at least creatitis were positive.
three of the following examinations: endoPatients with pancreatic cancer or bile duct
scopic ultrasonography, tomodensitometry, neoplasm were classified in two groups accordendoscopic retrograde cholangiopancreato- ing to the absence (group 1) or presence
graphy (ERCP), or abdominal angiography. (group 2) of p53 antibodies in their serum.
Each medical record was evaluated blindly by Table I gives the mean and the standard deviatwo senior members of staff. Only serum of tion of age, bilirubin, CA 19.9, and CEA for
patients with concordant diagnosis of pan- each group. The only statistically significant
creatic or biliary tract neoplasm were finally difference between the two groups was that
included.
patients with antibodies against p53 were
younger than patients without. No correlation
was seen between the degree of invasiveness of
CONTROL GROUPS
the tumour and the prevalence of antibodies
We also tested serum samples from 33 patients against p53 in the serum of patients. Indeed,
with benign biliary or pancreatic diseases. none of the patients with pancreatic cancers
Eleven had chronic pancreatitis and 22 chole- that were limited to pancreatic glands had antidocolithiasis. The diagnosis of chronic pan- bodies against p53 protein detectable in their
creatitis was based on the presence of serum, and only one patient with metastatic
pancreatic calcification or pattern of the disease had p53 antibodies in his serum.
Results from patients with pancreatic cancer
Wirsung duct at ERCP. Serum samples were
collected before treatment. The presence or or with biliary tract cancer were grouped
absence of jaundice at the time of serum together, as well as the results from the group
sampling was determined for each patient and of patients with chronic pancreatitis or with
choledocolithiasis diseases. Table II gives the
the bilirubin concentration was recorded.
sensitivity and the specificity values and the
predictive positive and negative values of each
maker tested in this series for distinguishing
ELISA TEST
The presence of antibodies against p53 was
determined by ELISA as described else- TABLE I Patient groups
where.42 Briefly, we have devised a highly
Group 1
Group 2
disorders who presented with signs and
symptoms that might mimic those of pancreatic cancer or bile duct carcinoma was used
so that the diagnostic value of this test could be
measured.

(n-S)

antigen preparation. The first preparation
contained the relevant antigen (p53 protein)
whereas in the second preparation the antigen

p53 negative

was

omitted. All the results have been

expressed as the ratio between the value of the
wells with p53 antigen and the corresponding
wells without. Studies on samples from healthy

Age
Bilirubin (plmoVI)
CEA (,ug/1)
CA 19/9 (U/ml)

74
167
22
5643

(n-13)
p53 positive

64 (11)
(14)
244 (156)
(159)
33 (88)
(43)
(11 982) 13 222 (19 274)

p<0-02
NS
NS
NS

Group 1: patients with cancer and no antibodies against p53 in
their serum. Group 2: patients with cancer and antibodies
against p53 in their serum. Data expressed as mean (SD).
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TABLE II Sensitivity, specificity values, predictive positive
and negative values of eath marker for distinguishing
between malignant and benign pancreatic or biliary diseases
Specificity

PPV*

(%/)

(%/)

(%/)

60
96
21

72
52
96

80
79
92

PNVt
49
89
39

*PPV=predictive positive value; tPNV=predictive negative
value. The cut off value was 37 U/ml and 5 g/il for CA 19.9
and CEA respectively.

between malignant and benign diseases.
Serum concentrations of CA 19.9 and CEA
and presence or absence of serum p53 antibodies were selected as independent variables
in a stepwise regression (significance value for
entry into the model=0 10), with malignant or
benign disease as a dependent variable. The
three variables were estimated to be independently predictive of malignant diseases (Table
III). Two types of combinations were tested
according to the presence of both high CA
19.9 concentrations and p53 antibodies, or
only one of these markers. Table IV shows the
results. They show no significant improvement
in diagnostic ability.
Discussion
The prevalence of antibodies against p53
protein in serum of patients with pancreatic
cancer reported here (29%) is higher than
those described previously. Indeed, the serum
prevalence of p53 antibodies range from 9%/o
to 14% in breast cancer,35-38 10% in lung
cancer,40 12.5% in colorectal cancer,39 and
20% in lymphoma B.35 It should be noted that
the prevalence of p53 antibodies in serum
samples from patients with pancreatic cancer is
almost twofold that seen in serum samples
from patients with colorectal cancer, although
the prevalence of p53 gene mutation in colorectal cancer and in pancreatic cancer are very
similar. A possible explanation for this finding
could be that in our series most of our patients
had unresectable pancreatic cancer and therefore an advanced disease. We cannot exclude
the possibility, however, that the difference
may result from the procedures used for detection of p53 antibodies. The western blot assay
used in previous studies is far less sensitive
than the ELISA described here. Finally, the
possibility of other variations caused by
sampling or bias in patient selection remains.
Among the serum samples positive for p53
antibodies, one was detected in a patient with
stones of the common bile duct. This result is
unexpected because it is generally assumed
TABLE III Summary of stepwise results

CA 19.9+ andp53+
CA 19.9+ or p53 +,
or both

2
3

<0 000

34-2

5 96 to 196

4

<0-024

3 57

<0-072

6-21

1l11tol110-567 to 68

5

CI=confidence intervals; RR=relative risk of malignant pancreatic or biliary disease in a logistic
regression model using forward stepwise procedure. Significance value for entry into the
model=0 10.

7

GA 19.9

2
3

CEA
Serum anti-p53

637

>37
6
>5
Absence
Presence

(/o)

18

97

93

39

98

52

79

94

(%)

1 Safi F, Berger HG, Bittner R, Biuchler M, Krautzberger W.

95% CI

Categores

(%0)

that p53 antibodies are correlated with a p53
protein overexpression in tumoral cells. One
hypothesis to explain this finding is the
presence of an occult cancer that has yet to be
detected. In fact, p53 antibodies have been
detected in a man six months before the
diagnosis of a lung cancer,42 suggesting that
p53 antibodies are present very early in the
cancer progress. In this work, p53 antibodies
were always found at the time of diagnosis.
The finding of p53 antibodies in patients with
non-malignant diseases raises the possibility
that it could be a very early marker. This is
currently under investigation.
The number of patients with pancreatic
tumour is tool small to show any evidence of
correlation between the stage of the disease
and the presence or absence of p53 antibodies.
Only two divergent findings were noticed:
(a) one patient with metastatic disease had p53
antibodies in his serum sample, (b) none of the
patients with local disease had p53 antibodies.
In ampullary cancer or cholangiocarcinoma,
no data are available on the frequency of p53
gene mutation. It can be assumed to be comparable with that seen in breast carcinoma with
regard to the frequency of p53 antibodies
found in this study.
A CA 19.9 serum concentration above
37 U/ml (the reference value between positive
and negative scores) was frequently seen in
obstructive jaundice, even in patients with
benign biliary tract disease.3 CA 19.9 is therefore not a valuable tumour marker in the
diagnosis of cephalic pancreatic cancer. In
contrast, the presence of p53 antibodies in the
serum seemed to be independent from the
presence of a cholestatic disease, and seemed
very specific for malignant pancreatic or biliary
diseases. But the low sensitivity of such a test
reduces its clinical interest. Given the high
specificity of the assay, however, would be a
valuable contribution to diagnosis and could
be used as a confirmation test.

RR

Vaiable

PNV

(%0)

The cut off value was 37U/ml for CA 19.9. Abbreviations as in
Table II.
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