
Abstract. Background: A correlation between mutations in
the p53 gene and the presence of anti-p53 antibodies in sera
has been reported. The aim of the present study was to analyse
anti-p53 antibodies in sera from patients with oesophageal
carcinoma and their implications for clinical outcome and
survival. Patients and Methods Between 1996 and 2002,
patients treated for oesophageal carcinoma at the Department
of Oncology, Uppsala University Hospital, Sweden, were asked
to donate serum samples during treatment and follow-up. A
total of 42 patients, with serum samples collected prior to
therapy, were analysed for expressions of anti-p53 antibodies
using a commercially available sandwich ELISA (Dianova,
Hamburg, Germany). Results: Anti-p53 antibodies did not
correlate with investigated laboratory parameters. No
correlation between anti-p53 antibodies and tumour volume
was found (n=31; r=0.08; p=0.66). Anti-p53 antibodies as a
continuous variable was not associated with survival (p=0.42).
Neither was the presence of anti-p53 antibodies (according to
defined cut-off of 1.1, provided by the manufacturer)
associated with survival (p=0.99). Conclusion: The presence
of anti-p53 antibodies correlated neither to tumour volume nor
to clinical parameters. 

Approximately 400 new oesophageal carcinomas are

diagnosed every year in Sweden (1). This disease is the

seventh most common cause of cancer-related death in the

western world and the incidence of oesophageal

adenocarcinoma is increasing (2). Surgery is regarded as a

treatment with curative intent. However, tumour relapse is

observed in 30-45% among lymph node-negative patients (3,

4). Five-year survival rates are poor, ranging between 20-

30% (5). Patients that are inoperable due to metastatic or

extensive loco-regional disease are treated with radiotherapy

and, within this group of patients, median survival is less

than one year (6). When radiation therapy is combined with

chemotherapy (chemo-radiotherapy), this results in a further

increased survival and two-year survival rates are comparable

to results achievable by surgery alone (6). Explanations of

the poor survival rates achieved by surgery are believed to

be due to early tumour cell dissemination that cannot be

detected by current tumour staging methods (7).

The molecular biology of oesophageal carcinoma has

identified p53 as one of the key genes for tumour

progression and approximately 70% of oesophageal

carcinomas carry p53 mutations or deletions (8, 9). The

mutational status of p53 has been correlated with the

occurrence of distal metastasis in patients with squamous

cell carcinoma of the oesophagus, treated by radiotherapy

alone (10). Patients expressing mutations within the p53

gene have also been correlated with poor response to

preoperative treatment (chemotherapy and/or radiotherapy)

(11). Antibodies against p53 can be detected in sera from

cancer patients and a correlation between the expression of

anti-p53 antibodies and mutations within the p53 gene has

been established (12). 

The aim of the present study was to analyse anti-p53

antibodies in sera from patients with oesophageal carcinoma

and elucidate their value in predicting survival, prior to

therapy.

Patients and Materials

Between 1996 and 2002, patients treated for oesophageal

carcinoma at the Department of Oncology, University Hospital,

Uppsala, Sweden, donated serum samples during treatment and
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follow-up. Informed consent was obtained and the study was

reviewed and approved by the research ethics committee at the

University of Uppsala.

The following parameters were studied from the charts: age,

gender and tumour localisation, weight loss and performance status

(according to Zubrod (13) at first admittance), smoking and

alcohol habits, operation, histology, differentiation of the tumour,

difficulties in swallowing (recorded according to the WHO

classification) and tumour involvement at first admittance

(localised or metastatic disease). Haematological parameters were

recorded if they were collected within one week of the serum

sampling and considered as normal using the cut-off: Hb ≥120 g/L,

platelets 150< x <350 x 109/L, leucocytes ≥8 x 109/L, lactate

dehydrogenase ≥6.7Ì kat/L and albumin ≥35 g/L. Median follow-

up was 248 (17-2240) days.

Tumour volume was evaluated from CT scans, performed for

the majority of cases within one week after collection of the serum

samples, but single tumour volume estimations within 1.5 months

after collection of the blood sample were also performed and

included in the analysis, if the patient had not received treatment

during this time period. 

The measurements of the metastases were restricted to the 5

largest lesions. The diameters were measured and the volume was

calculated using the formula for a sphere. The primary tumour

volume was calculated as a cylinder without correction for any

lumen that might occur in the tumour part of the oesophagus.

Complete information (in all 42 patients) concerning smoking

habits, alcoholic use, weight reduction, swallowing function,

haematological parameters and performance status and estimation

of tumour volume could not be retrieved due to inadequate

information in the clinical charts or missing X-rays.

The treatment strategy was recorded as: 

1. Treatment with curative intent (including preoperative chemo-

radiotherapy as well as curative intended chemo-radiotherapy) was

received by 18 patients. Preoperative treatment consisted of radiation

treatment with a daily dose of 2 Gy to a total dose of 40 Gy. This

irradiation was given concomitant with chemotherapy (Cisplatin 100

mg/m2 day 1 and 5-FU 750 mg/m2 days 1 to 5, three cycles with an

interval of three weeks, of which two were given concomitantly).

Curative intended radiation treatment consisted of a daily dose of 2 Gy

to a total dose of 60-64 Gy. 

2. A total of 17 patients received palliative treatment. Palliative

treatment could include external radiation treatment (3 Gy/day, to

a total dose of 36 Gy), brachytherapy and palliative chemotherapy.

3. Of the remaining 7 patients, the majority of these were initially

operated but were referred to our department due to relapse. The

time from operation to relapse varied from 1 month to four years.  

Anti-p53 antibody investigation. Blood was collected in 7-ml

serum tubes without additive (367609, Becton Dickinson,

Rutherford, NJ, USA). Anti-p53 antibodies were measured by a

sandwich ELISA (Dianova, Hamburg, Germany). Human

recombinant p53 was bound to microtitre plates. Standards and

samples were pipetted into the wells. After incubation and

washing, a horseradish peroxidase conjugated polyclonal goat

anti-human IgG was added. After incubation and washing, a

chromogenic substrate was added and the colour intensity was

measured at 450 nm in a Titertek Multiskan. A relative index

for patient sera was calculated as follows: E450 (sample) -E450

(low control) / E450 (high control) - E450 (low control). The

ELISA assays were performed without knowledge of clinical

data. According to the manufacturer’s instructions, serum

samples with an anti-p53 antibody index > 1.1 were considered

positive, whereas a serum sample with an index < 0.9 was

considered negative. Serum samples with an index between 0.9-

1.1 were considered intermediately positive. 

Statistics. Survival was estimated using the Kaplan-Meier product

limit method, where univariate analysis was performed using a

log-rank test. Cox regression analysis was performed to see if

certain continuous factors had a significant effect on survival or

to perform multivariate survival analyses. Spearman’s rank order

correlation was utilised for tests of associations between factors.

The survival analysis, correlation analyses as well as the

descriptive statistics are based on the first serum sample donated

from each patient. In the descriptive statistics, range is defined as

the minimum and maximum. Throughout the paper a 5%

significance level was used. 

Results

Anti-p53 antibody levels did not correlate with any of the

laboratory parameters investigated (haemoglobin; p=0.9.

albumin; p=0.38. platelet count; p=0.26. leukocytes; p=0.34.

lactate dehydrogenase; p=0.38). A numerically increased

index-value of anti-p53 antibodies was found (0.49 U/l) in

patients with a tumour burden >200 cm3 in comparison with

patients with a total tumour volume of <100 cm3 for whom

median anti-p53 index was 0.33 U/l. However, no correlation

between anti-p53 antibodies and tumour volume was found

(n=31; r=0.08; p=0.66). 

Univariate analysis and median survival for investigated

clinical parameters as well as median value of anti-p53

antibodies (including range) prior to therapy is shown in

Table I. Multivariate analysis is shown in Table II. The

presence of anti-p53 antibodies (according to defined cut-

off of 1.1, provided by the manufacturer) was not associated

with survival (p= 0.99) (Figure 1). Continuous amounts of

anti-p53 antibodies were not associated with survival

(p=0.42). Neither was the presence of anti-p53 antibodies,

or their distribution according to advanced or local disease,

associated with survival (Figure 2).

Discussion

The mutational status of p53 has been correlated with

prognosis in patients with oesophageal carcinoma (11). The

majority of these studies have been performed on solid

tumours and it has been discussed whether anti-p53

antibodies in sera reflect the mutational status of the solid

tumour. In a review by Soussi, the expression of anti-p53

antibodies in sera was correlated to the mutational status of

the p53 gene in the solid tumour and several studies have

since then been performed investigating the clinical role of

anti-p53 antibodies in sera (12, 14). These studies have, in
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general, focused on the predictive value of anti-p53

antibodies in conjunction with surgery (15, 16).

In patients with oesophageal squamous cell carcinomas,

the presence of circulating anti-p53 antibodies has been

significantly associated with intra-tumoral p53 protein

accumulation (17) and it has additionally been shown that

anti-p53 antibodies increase with stage (18). Further, high

index-titres of anti-p53 antibodies (>10 U/mL) have been

associated with distant metastasis and nodal involvement

(15) and anti-p53 antibodies have predicted response and

outcome of patients with recurrence of oesophageal

cancer after radical operation (19). In a previous study

from our group, we found that patients with extensive

disease, expressing anti-p53 antibodies, had a one-year

survival of 0% in comparison with patients with extensive

disease, expressing no antibodies, who had a one-year

survival of 36% (20).

The percentage of patients expressing anti-p53 antibodies

varies between different studies, but in a study consisting of

1085 patients in whom sera was investigated for the

presence of anti-p53 antibodies, approximately 30% of the

patients with oesophageal carcinoma expressed anti-p53

antibodies (21). In the present study, 21% of the patients

expressed anti-p53 antibodies, thus we believe that our data

are in concordance with previously reported studies

regarding the expression of these antibodies. 

Routine blood parameters have been correlated with

prognosis in malignancies (22, 23) and platelets have been

reported to be involved in the metastatic process, due the

formation of tumour cell-platelet complexes in the blood

stream (24). In the present study, anti-p53 antibodies were not

correlated to haemoglobin, albumin, platelet count, leukocytes

or lactate dehydrogenase. However, a numerically increased

index-value of anti-p53 antibodies was found (0.49 U/l) in

patients with a tumour burden >200 cm3 in comparison with

patients with a total tumour volume of <100 cm3 for whom

the median anti-p53 index was 0.33 U/l, although not

statistically significant (p=0.66). If increased tumour burden
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Table I. Descriptive data as well as univariate analysis of investigated
clinical parameters and anti-p53 antibodies for serum sample donated
prior to therapy.

Variables Number Median SD* Anti-p53 abs P-value

of surv Median/

patients Range

Gender 0.47

Male 31 281 539 0.34 (0-15)

Female 11 205 418 0.27 (0.09-15)

Performance status 0.006

0 21 481 601 0.26 (0-15)

1 14 182 278 0.31(0.11-14.9)

>1 7 97 55 0.32 (0-11.1)

Alcohol 1.0

Yes 26 350 563 0.40 (0-15)

No 2 691 837 0.3 (0.26-0.34)

Smoking 0.32

Yes 15 624 620 0.36 (0.22-14.9)

Ex-smoker 13 340 431 0.24 (0-15)

No 8 348 389 0.31 (0.16-15)

Weight reduction. kg 0.01

0 5 694 432 0.26 (0.17-15)

1-10 21 281 478 0.34 (0.03-15)

>10 9 142 428 0.26 (0-0.65)

Swallowing 

function. WHO 0.31

0 7 281 480 0.36 (0.17-11.1)

1 12 363 711 0.27 (0-15)

2 15 203 257 0.34 (0-15)

3 6 149 428 0.25 (0.11-2.9)

4 1 - - -

Histology 0.28

Squamous carcinoma 25 308 563 0.32 (0-15)

Adenocarcinoma 17 168 384 0.28 (0-15)

Localisation 0.74

Upper 9 281 707 0.68 (0.09-15)

Middle 12 358 448 0.25 (0.03-15)

Lower 16 181 438 0.39 (0-8.6)

Total tumour volume 0.02

<100 cm3 22 314 591 0.33 (0-15)

100<x<200 cm3 4 473 532 0.23 (0.03-0.28)

>200 cm3 5 148 69 0.49 (0-15)

Treatment 0.001

Preoperative 9 1283 732 0.36 (0-15)

Curative chemo+

radiotherapy 9 407 352 0.27 (0.03-15)

Palliative 17 148 119 0.32 (0-14.9)

Others 7 157 199 0.26 (0.11-8.6)

Anti-p53 antibodies 0.99

Yes 9 308 703

No 33 215 450

Table II. Multivariate analysis.

p=0.01417 Hazard ratio p

Tumour volume 1.00300 0.31710

Weight loss 0.93088 0.32308

Performance status 1 reference

Performance status 2 1.88388 0.35567

Performance status 3 3.12536 0.21618

Pre-op. surgery reference

Treatment curative chemo+radiotherapy 0.95314 0.95289

Treatment palliative 3.18054 0.16809

Treatment others 46.41893 0.02748



would elicit a more pronounced immune system, increased

tumour burden would naturally be associated with increased

production of anti-p53 antibodies and, theoretically, a study

including larger patient cohorts might be able to demonstrate

a significant correlation between tumour volume and anti-p53

antibodies.  

The presence of anti-p53 antibodies was correlated neither

to outcome nor to patients with advanced or localised

disease. Hypothetically, high levels of anti-p53 antibodies in

sera would reflect either an activated immune response or an

increased cell turnover as a result of tumour progression

(exposing the antigens to the immune system). Reasons

explaining why we did not find a correlation between the

presence of anti-p53 antibodies and outcome might be found

in the design of the study, since patients with advanced

disease as well as patients with localised disease are included.

However, the present study represents all serum samples

included at our department during 1996-2002, implying the

difficulties in obtaining large patient cohorts.

In general, studies report different conclusions

concerning the role of anti-p53 antibodies in clinical use.

Explanations of this might be that the investigated

serological marker is influenced by several other factors, for

example, that patients with large tumours generally have a

suppressed immune system and thus might be incapable of

producing significant amounts of antibodies to counteract

the disease. Further, serum samples are generally not

collected from the immediate surroundings of the tumour

and, consequently, the data obtained might only partly

reflect the immune response, since there is a possibility that

antibodies might have reacted with their antigen and thus

are not detectable in sera. 

In conclusion, the role of anti-p53 antibodies in patients

with oesophageal carcinoma in the present study was not

associated with either survival or correlated with clinical

parameters. The use of these antibodies in patients with

oesophageal carcinoma in clinical practice seems limited but

further studies are needed to fully elucidate this issue. 
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Figure 1. Survival and anti-p53 antibodies.
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