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Autoimmunity against p53 predicts invasive cancer with
poor survival in patients with an ovarian mass
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Summary Serum autoantibodies against the p53 protein (p53 AAb) were analysed with a newly developed enzyme-linked immunosorbent
assay (ELISA) based on highly purified and renatured p53. In a hospital-based cohort study, preoperative sera from 113 patients with ovarian
cancer, 15 patients with borderline tumours and 117 patients with benign tumours of the ovaries were studied. The prevalence of p53 AAb in
patients with invasive cancer was 19% (21/113). No p53 AAb were found in patients with borderline lesions or benign tumours. The ELISA
had a specificity for malignancy of 99% (1 of 117; false-positive from a patient with severe diabetes mellitus) and a likelihood ratio (LR+) for a
positive test result of 21.7 (elevated CA125 and malignancy: LR+ 3.7). p53 AAb were only detectable in patients with immunohistochemical
staining of nuclear p53 in the tumour (P = 0.006). Presence of p53 AAb positively correlated with tumour stage (P = 0.034) and grade
(P =0.009). Kaplan—Meier analysis showed both a shortened overall survival (P = 0.0016, log-rank) and relapse-free survival (P = 0.055) for
p53 AAb-positive patients (median follow-up 22 months). High titres related to even worse prognosis. p53 AAb independently related to
poor survival adjusting for stage (P = 0.026), grade (P = 0.029) and residual disease after surgery (P = 0.005). Preoperative findings of
adnexal mass with serum p53 AAb are strongly suggestive of an aggressive invasive ovarian cancer. © 2000 Cancer Research Campaign
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Mutations of the p53 tumour suppressor gene are associated wibheast, ovary or colon showed the highest p53 AAb prevalence
tumorigenesis of most types of human cancers including ovariaAngelopoulou et al, 1994).
cancer (Hollstein et al, 1991; Harris and Hollstein, 1993; Wen Early investigations used electrophoresis-based systems such as
et al, 1999). Mutational inactivation of the p53 gene leading to afVestern blot analysis or immunoprecipitation applicable to only
altered p53 protein occurs during tumorigenesis of approximatelgmall patient samples (Crawford et al, 1982; Caron de Fromentel
50% of ovarian cancers (Marks et al, 1991; Milner et al, 1993¢t al, 1987). The development of ELISA systems allowed for rapid
Wen et al, 1999). These alterations represent in more than 90&hd facilitated analysis of larger patient series, particularly to
point missense mutations in the highly conserved core regiostudy the diagnostic and prognostic value of p53 AAb (Lubin et al,
resulting in a functionally inactive mutant protein (Soussi andl995; Angelopoulou et al, 1997). However, it has been hypothe-
May, 1996). The mutation frequently causes a delayed turnover aized that the specificity of the early assay systems may have been
the protein and thereby an extended half-life compared to the wildimited due to single-step purification of the antigen p53 allowing
type protein. It accumulates in the tumour cell nucleus to higtbinding of unspecific antibodies to epitopes exposed by p53
levels detectable by immunohistochemical methods (Lane, 199%rotein denaturation or to fragments of other proteins.
Legros et al, 1994; Runnebaum et al, 1996). Mutant p53 protein In the present study, an ELISA was developed based on double-
was shown to be immunogenic in different species leading tpurified and renatured, recombinant human p53 protein (Nedbal
generation of autoantibodies (p53 AAb). These antibodies weret al, 1997). Using this new assay, we assessed the prevalence of
directed against the immunodominant linear epitopes located ip53 AAb in preoperative patients with benign, borderline or
the amino- and carboxy-terminal regions of p53 (Schlichtholzmalignant adnexal mass and the relation to histopathological and
etal, 1992; 1994; Lubin et al, 1993; Legros et al, 1994; Soussi arglinical parameters, particularly the clinical outcome. Implications
May, 1996). for clinical management of patients with suspicious adnexal mass
p53 AAb were first detected in patients with breast canceare discussed.
(Crawford et al, 1982), and in children with a variety of malignan-
cies (Caron de Fromentel et al, 1987). Ovarian cancers WerS ETHODS
among the most immunogenic malignancies inducing p53 AAb
response. In a comparative study, patients with cancer of the Iung,atients and materials

In this retrospective cohort study, we included 245 Caucasian
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Department of Obstetrics and Gynaecology of the University otorresponded to an antibody titre of 15 binding units. For
Ulm during the period between January 1993 and November 199easuring the antibody titre the assay was standardized using ¢
Diagnoses were proven histologically. Cases and controls wergositive human serum (positive standard) at ample supply showing
included on the basis of availability of pre-treatment serunmo change of titre during storage. Binding activity of 1:600 diluted
samples. Serum had been obtained by centrifugation and waesitive standard was defined as 1 binding unit. The binding
stored at —8TC until analysis. One hundred and thirteen womenactivity showed linearity over a broad range with 1 binding unit
aged between 21 years and 89 years (median 61 years) higihg in the middle of the linear line. Internal standard curve was
primary invasive ovarian cancer. Fifteen patients (age rangeised for calculation of the corresponding binding units of the
23-75 years, median 50 years) were diagnosed with borderlifeuman sera tested. Positive sera were diluted in a range from 1:10(
lesions of the ovaries. Patients with borderline tumours wer¢o 1:100 000 to keep the analysis in the linear range of the standarc
initially treated by oophorectomy. Patients with invasive cancecurve. All samples were assayed in duplicate and all quantitative
underwent cytoreductive surgery followed by chemotherapy. Theyalues were means of duplicate determinations. The analyst was
were postoperatively staged according to the classification of thenaware of any clinical patient data.
International Federation of Gynaecologists and Obstetricians
(FIQO). Where complete sgrglcal cytoreductlon could not be\Nestern blot
achieved, the presence of visible residual tumour was recorded.
Forty-five patients had visible tumour residues, 40 patients werEor confirmation of ELISA test results Western blots were
resected RO (information missing on 28). Platinum-basegerformed. The amount of purified p53 protein loaded on a minigel
chemotherapy was given to 76 of 113 (67%) of the patientswas 0.3ug lane?, which converts into fig cn1?on the membrane.
Thirteen patients with stage | disease received no adjuvant therapyhe sera were tested in a dilution of 1:100. Bound antibodies
Eighteen patients with stage Il or IV received chemotherapy noivere detected with alkaline phosphatase-coupled goat anti-human
containing platinum. Three patients with stage Il and stagantibodies and colour developed using bromo-chloro-indolyl
Il disease refused chemotherapy. Another three patients withhosphate/nitroblue tetrazolium (BCIP/NBT).
progressive disease underwent surgery, but died due to poor
general condition before chemotherapeutical treatment could q(ren
started. Clinical data were obtained from the patients’ charts and
the histopathological reports. Values of the tumour marker CA12Results of routine immunohistochemical (IHC) staining of p53 in
were routinely determined at admission. Values below 35t ml tumour tissue were available from 56 patients. Tissue sections
were considered normal. CA125 test results were available for 108 um) were taken from paraffin-embedded ovarian tumour speci-
cancer cases and 112 controls with benign lesions. Patients withens, mounted on glass slides, and stained by the avidin biotin
invasive cancer were followed up with respect to relapse anonmunoperoxidase method using the anti-human p53 mouse
survival until November 30, 1998. Patients with borderline lesionsnonoclonal antibody DO-1 (Dianova). Immunoreactivity was
and those with benign tumours were screened only for the preassessed recording proportion of stained cells and staining inten-
ence of serum p53 AAb and excluded from further analysis. sity. Percentages of positive cells were scored 1 for 0-10%, 2 for
10-50% and 3 for > 50%. Tissue sections containing 10% or more
ELISA staine_d tumour cells were considered as IHC-pos_itive. Evalugtio_ns
were independently performed by two pathologists of the insti-
The ELISA was based on double-purified recombinant humarution.
wild-type p53 protein (Nedbal et al, 1997). In brief, p53 was
expressed if. colitagged aminoterminally with Hisnd purified - .
through metal chelate affinity chromatographyl_%nder denaturingStat'St'Cal analysis
conditions (8 M urea). The denatured p53 protein was refolded blfor patients with invasive ovarian cancer, Fisher’'s exact test was
stepwise removal of urea in a dialysis procedure and further purapplied to test for an association of p53 AAb with each of the
fied through gel permeation (Sephadex 200, Pharmacia, Erlangefol/lowing dichotomized study parameters: Age (< 50 yeats53
Germany). Integrity of refolded p53 was confirmed with theyears), menopausal status (premenopausal vs postmenopausal
monoclonal antibody PAb 421 recognizing wild-type p53 bindingoestrogen and progesterone receptor status<IRSs IRS > 3;
sequence-specifically to a 20 bp oligodeoxyribonucleotideémmuno-reactive score, score for staining intensitgcore for
(5 GGACATGCCCGGGCATGTCC-3. Microtitre plates (Maxi-  percentage of positive cells), tumour cell type (serous vs other than
sorp, Nunc, Wiesbaden, Germany) were coated witll Her well serous), and presence of lymph-node metastases at primary
of double-purified p53 (0.@g mF?) in PBSI. Plates were incu- surgery (present vs absent). In some cases information on partic-
bated overnight at°€ and blocked for 1 h at 3C in 5% non-fat  ular parameters was not available.
milk powder (Merck, Darmstadt, Germany) in PBS. Serum was Cochran-Armitage trend test was conducted across the polyto-
diluted 1:100 and incubated for 1 h at’@7 After washing with mous variables tumour stage (FIGO), grading, and immunohisto-
PBS/0.05% Tween 20, peroxidase-conjugated goat antiserum themical results on p53. Our hypothesis was that the frequency of
human immunoglobulin (Dianova, Hamburg, Germany) wasp53 AAb would be higher in patients with advanced tumour stages
added and incubated at °8 for 30 min. Bound antibody was or less differentiated tumours. We also expected that the immune
detected with tetramethylbenzidine and the results monitored in airesponse to p53 would depend on the grade of p53 overexpressior
automatic microtitre plate reader. ELISA cut-off was defined adn tumour cells as assessed by the proportion of IHC-stained cells
duplicate of the mean of the absorption using sera from 10@nd staining intensity. Therefofevalues of the trend test were
healthy blood donors without a history of cancer. Cut-offcalculated one-sided.

munohistochemistry of p53 protein in tumour tissue
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Person-months were accumulated up to date of relapse andTable 1 Characteristics of ovarian cancer patients and association of p53

death. loss to foIIow-up or end of the foIIow-up period PatientAAb with clinicopathological parameters (Fisher’s exact test). Given is the
’t tified b b f 053 AAb. Kai .Ian Me.‘number and percentage of patients with positive result in the ELISA relative
were stratified by presence or absence ot p . plan— I the total number

curves were calculated for relapse-free interval and overa

survival time. Differences between the Kaplan—Meier curves werFeature n % P-value
evaluated by the log-rank test. Separately, the p53 AADb titre we
considered as a predictive variable for survival. Starting at medieAg;3 (vears) o126 8
(424 units) and then cutting at each value above and below un x5 19/87 22 0.151
significance was obtained, a cut-off value was empiricallyvenopausal status
selected. The level of significance was set to 0.05. All dat premenopausal 2/23 9

15/73 21 0.346

analyses were carried out using SAS software (SAS Institute In_ Postmenopausal
Cary NC, USA). Oestrogen receptor:

negative (IRS < 3) 13/70 19
positive (IRS > 3) 4124 17 1.000
Progesterone receptor
RESULTS negative (IRS < 3) 14177 18
Descriptive characteristics of the 113 ovarian cancer patients evaStsg:'t("‘:’lec;g;S >3) 87 18 1.000
uated in the study are shown in Table 1. The prevalence of p! | 2/23 9
AAb as detected with the described ELISA in the ovarian cance | 1/13 8
patients at the time of diagnosis was 18.6% (21 of 113). In the: !l 14/62 23
. IV 4/15 27 0.034?

patients titres ranged from 20 units to 51 400 units. Median WcG i
424 units. Two patients had excessively high titres of 23 600 uni rla "9

and 51 400 units. The specificity of our p53 AAb ELISA was » Zﬁ 13

99.2%. The assay showed a positive reaction only for one out 3 16/57 28 0.009°
117 patients in the control group, who had a titre of 34 units (meeTumour cell type

of three independent duplicate measurements). The histolo z'fggffhan cerous 1;;32 ;g 1000
diagnosis of this patient was a unilateral benign cystadenon;ym,on.node metastasis

simplex. p53 immunohistochemical analysis specifically yes 4126 15

performed on this material was negative. This patient with a seve no 12/74 16 1.000
type 1 diabetes mellitus was followed-up for 3 years withouRelapse

evidfence of malignancy. Positivity for 953 AAb in the E_LISA_Was Yes 12;3; ;51 0.228
confirmed by Western blot. All sera with an antibody titre highelpeath

than 30 units were clearly detectable in Western blot analysi No 6/68 9

Some sera with a lower titre produced only a faint signal ir Yes 15/44 34 0.001

Western blot analysis, possibly due to a lower sensitivity of thiaTrend test, one-sided P-value
assay. None of the 15 patients with borderline lesions had sert...
p53 AAb detectable by ELISA or Western blot analysis. In terms
of its use as a diagnostic test for malignancy, the likelihood ratiéirst 12 months of follow-up. One year survival rates were
for a positive test result in the ELISA was 21.7; the likelihood ratio85% and 84%, respectively. Thereafter, the graph for the p53
for a negative result was 0.8. For comparison, the sensitivity of th&Ab-positive group decreased rapidly. Survival rates at 24 months
CA125 test was 84.9% with specificity 76.8%, likelihood ratioswere 68% and 39%, survival rates at 36 months were 61% and 19%
were 3.7 for a positive result and 0.2 for a negative result. for the AAb-negative and the AAb-positive group, respectively.
Table 1 shows the presence of p53 AAD in relation to clinico- We separately studied variables previously identified to be
pathological parameters. In patients with FIGO stage | and lIpredictors of poor outcome in ovarian cancer (stage of disease,
disease, three of 36 (8%) had p53 AAb in their serum. Theumour grading, residual tumour after surgery). Log-rank test
frequency of p53 AAb was positively related with tumour stage confirmed for our cohort that patients were at higher risk of earlier
showing a higher prevalence in the advanced stages FIGO Il artkath when having advanced FIGO Il and IV stdye 0.0002),
IV (14 of 62, 23% and four of 15, 27%, respectively; one-sidechigh tumour gradingR = 0.0003), or residual tumour after surgery
trend test over all stageB:= 0.034). Likewise, presence of p53 (P =0.0007). To investigate whether p53 AAb was an independent
AAb was related with grade of tumour cell differentiation (one-predictor, we repeated the analysis and adjusted for these vari-
sided trend testP = 0.009). The presence of p53 AAb was ables. Survival was still significantly different by p53 AAb status
independent of the menopausal status of the patient and immunafter adjusting for tumour stage € 0.026), gradingR = 0.029)
histochemically determined hormone receptor status. p53 AAland presence or absence of residual tumdur=( 0.005).
were not associated with particular histologic cell types of theDifferences in survival curves of p53 AAb-positive and p53 AAb-
tumour nor lymph-node involvement. negative patients were also significar® € 0.030) when
Patients were followed-up for a median time of 22 monthsonly patients treated with platinum-based chemotherapy were
(range: 1-68 months). Mortality during follow-up was signifi- considered (plots not shown).
cantly higher in the p53 AAb-positive group than in the p53 AAb- Figure 2 shows the Kaplan—Meier curves with relapse as the
negative group (71% vs 32%,= 0.001). Kaplan—Meier analysis end-point of follow-up. Patients with detectable p53 AAb had a
revealed that patients with p53 AAb died significantly earliershorter relapse-free survival time. The difference was of border-
(Figure 1,P = 0.002). The curves were nearly identical during theline significance P = 0.055).
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Fig. 1: Overall survival time in ovarian cancer patients by presence of

P53AAD.

Table 2 Serum p53 AAb and p53 immunohistochemistry
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Fig. 2: Relapse-free survival time in ovarian cancer patients by presence of
p53AAb.

confirmed by positive Western blot analysis. The one false-
positive sample was taken from a patient with severe diabetes

mellitus possibly with an immunological cross-reactivity against

PP Positive Negative Total various nuclear proteins including p53. Previously reported preva-
0-10% 0 (o) 18 (100) 18 lences of p53 AADb in ovarian cancer ranged from 15%
10-50% 2 (20) 8 (80) 10 (Angelopoulou et al, 1994) to 46% (Vogl et al, 1999). The preva-
> 50% 10 (36) 18 (64) 28 lence of 19% in our cohort of ovarian cancer patients is compa-
Totl R 44 (@9) 56 rable to that of other epithelial cancers, particularly colorectal

aProportion of positive-stained cells; °PNumber of patients (%);
Statistic: trend test (P = 0.002, one-sided)

cancer with an antibody frequency between 16% and 23%
(Angelopoulou et al, 1994; 1997), breast cancer with reported p53
AAb frequencies between 9% and 15% (Schlichtholz et al, 1992;
Crawford et al, 1982) and lung cancer with frequencies between
Comparing survival in relation to antibody level within the p53 8% and 24% (Lai et al, 1998, Schlichtholz, 1994).
AAb-positive patients, a significant difference was obtained with Prevalences in previous reports appeared to depend on the typs
the cut-off value set to 250 units, which corresponds to the lowesf assay used. In ovarian cancer, higher prevalences were founc
tertil in that sample. Survival was shorter for patients whose p58hen ELISAs were used for detection (Green et al, 1995;
AAD titres lay above this valud®(= 0.027). The median survival Gadducci et al, 1996; 1998; Vogl et al, 1999). In these studies,
times in these two groups were 17 and 34 months, respectively. ELISA results were not validated by other assay techniques and no
p53 AAb were detected only in sera of patients with tumourscontrol groups were tested, raising questions about the specificity
containing 10% or more cells immunohistochemically positive forof these assays. In a comparative analysis of three ELISA systems
nuclear p53 overexpressio® (= 0.006). Table 2 shows the recently published by others, our solid-phase ELISA using double-
frequencies of serum p53 AAb in relation to the proportion ofpurified and renatured wild-type p53 protein provided the highest
immunohistochemically positive-stained cells. No p53 AAb werediagnostic accuracy in correctly identifying cancer cases from a
detectable when IHC was negative, whereas p53 AAb wereohort of cases and controls (Rohayem et al, 1999). The other two
present in 36% of patients whose tumours had more than half ¢dést systems were a solid-phase ELISA using eucaryotically
the cells stained positive. The trend test confirmed our hypothesexpressed wild-type p53 and a two-site sandwich ELISA using
of a positive association of p53 AAb frequency with the proportiomnative p53 extracts from tumour cells.
of IHC-stained cells R = 0.002). No association was found Presence of p53 AAb positively correlated with tumour grading
between p53 AAb and the staining intensity. p53 AAb were no{P = 0.009) and stagé(= 0.034), indicating an aggressive behav-
detectable in 26 of 38 (68%) patients whose tumours showed p58ur of p53-AAb-inducing ovarian cancers. Tumour aggressive-
protein overexpression in tissue. Within this group, 18 of 28 (64%hess was also reflected by the shortened survival time and
of patients with more than 50% of cells positive for p53 by IHCrelapse-free period of antibody carriers. There are only few data on
had a negative antibody test. the prognostic value of p53 AAb in ovarian cancer. Angelopoulou
et al found in bivariate analysis a significantly increased risk only
for relapse (Angelopoulou et al, 1996). In multivariate analysis,
DISCUSSION however, p53 AAb was not an independent prognostic factor.
Based on our newly developed ELISA, we found p53 AAb in 21 ofGadducci et al found that progression-free survival and overall
113 (19%) ovarian cancer patients with a specificity of 99%survival of advanced (FIGO Ill and IV) ovarian cancer patients
for invasive ovarian cancer. All ELISA-positive samples werewere not related to preoperative serum p53 AAb status (Gadducci
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et al, 1999). The data based on our newly developed ELISAad a positive result in our ELISA, suggesting that p53 accumula-
clearly attribute a prognostic value to p53 AAb. Presence of p58on in ovarian cancer is not sufficient to induce a detectable
AAb was still an independent predictor of worse clinical outcomehumoral response.
even after adjusting for the well-established prognostic parame- In summary, p53 AAb, as detected by double-purified and
ters. The association of poor overall survival with p53 AAb asrefolded p53 antigen, were highly specific for malignancy in
detected by our ELISA was unequivocally more clear-cut than theatients with ovarian mass and correlated with aggressive behav-
association with p53 mutation in the tumour and/or p53 IHCiour of the cancer. Presence of p53 AAb independently predicted
reported in previous studies including ours. Particularly in multi-poor clinical outcome, particularly above a cut-off value of 250
variate analyses, p53 IHC was not an independent predictamits. Quantitation of p53 AAb might contribute additional prog-
of poor survival (Eltabbakh et al, 1997, Wen et al, 1999).nostic information. Further studies may prove the p53 AAb ELISA
Quantitation of p53 AAb titre generated additional predictiveto be a valuable tool to preoperatively identify patients with
information on patients’ outcome. Our results favourably comparaggressive ovarian tumours. p53 AAb testing could improve diag-
with studies on breast cancer and lung cancer showing a positivestic accuracy of screening methods and consequently reduce
p53 AAb status to be an independent prognostic variable for po@tage at detection, decrease stage-specific mortality and could help
overall survival (Peyrat et al, 1995; Lai et al, 1998). in clinical decision-making on therapeutic regimens such as adju-

Prognosis of patients with invasive ovarian cancer has change@nt p53 gene replacement therapy in addition to standard
little over the past two decades. Although early-stage ovarianhemotherapy.
cancer is highly curable, more than two thirds of the patients
present with advanced disease with a poor survival rate.

Transvaginal sonography (TVS) — in general of low specificity"“-“(No‘""-ED‘-"'EMENTs

—has been demonstrated to be a valuable screening technique Withe authors thank Dr Hanswalter Zentgraf, Deutsches
a relatively high sensitivity for early-stage ovarian cancer in highKrebsforschungszentrum, Heidelberg, for providing us with the
risk populations of asymptomatic women (DePriest et al, 1997)y53 protein. This study was supported in part by the Deutsche
Tumour marker CA125 determination (sensitivity 84.9%, SpeCi‘Forschungsgemeinschaft (RU476/3-1) and the Zentrum for Klin-

ficity 76.8% in the present study) has failed to compensate for thgche Forschung of the University of Freiburg (ZKF 1/C9) granted
lack of specificity of TVS. Owing to its high specificity (99%) for 4 |BR.

malignancy, the p53 AAb ELISA is suitable to be employed in a

two-stage procedure as confirmatory test on individuals who had a

positive or suspicious screening test. In this case, the high likelRererReNCESs

hood ratio for a positive result of 21.7 of the p53 AAb ELISA

provokes a conclusive change from pre-test to post-test probabili o X .
. . . Prevalence of serum antibodies against the p53 tumor suppressor gene protein

of malignancy. Future prospective studies should test whether p53 . ious cancersat J Canceis8: 480487

AAb ELISA can help to increase the diagnostic accuracy of ultraangelopoulou K, Rosen B, Stratis M, Yu H, Solomou M and Diamandis EP (1996)

sound in order to avoid the delay of operation on ovarian cancer Circulating antibodies against p53 protein in patients with ovarian carcinoma.

patients with low morphologic suspicion index. A positive p53 gf;;e'aztl“;’;""“h clinicopathologic features and surviGzncer7:
AADb test result in patients with adnexal mass should promp)&ngelopoulou K, Straits M and Diamandis EP (1997) Humoral immune response

referral to a centre with an infrastructure allowing explorative = against p53 protein in patients with colorectal carcindntal Cancer70;
laparotomy. If laparoscopy is initially performed, availability of 46-51
immediate and accurate pathologic diagnosis in such a centre is fron de Fromentel C, May-Levin F, Mouriesse H, Lemerle J, Chandrasekaran K
important prerequisite for the treatment of these patients (Dottino and May P (1987) Presgnce of c!rculatlng antibodies against cellular protein
p53 in a notable proportion of children with B-cell lymphoim&.J Cancer39:
et al, 1999). 185-189
Mechanisms leading to p53 immunogenicity still remain unex-crawford LV, Pim DC and Bulbrook RD (1982) Detection of antibodies against the
plained. Several studies consistently demonstrated that most anti- cellular protein p53 in sera from patients with breast caitet.Cancer30:
bodies preferentially target immunodominant linear epitopes 403408 _ _
contained in the amino (residues 1-95) and carboxy (residudd""est PD. Gallion HH, Paviik £, Kryscio RJ and van Nagell JR, Jr. (1997)
L X Transvaginal sonography as a screening method for the detection of early
300-393) termini of p53. Both are exposed to the immune system  gyarian canceGynecol Oncobs: 408-414
due to their location on the surface of the protein, while the coreottino PR, Levine DA, Ripley DL and Cohen CJ (1999) Laparoscopic management
domain prone to mutations is buried in the molecule (Schlichtholz  of adnexal masses in premenopausal and postmenopausal v@irstet.
et al, 1992; 1994; Legros et al, 1993; 1994; Lubin et al, 1993),  Gynecobs 223-228 o
. e . Eltabbakh GH, Belinson JL, Kennedy AW, Biscotti CV, Casey G, Tubbs RR and
These observations SqueSted that the SpECIfIC Immune response Blumenson LE (1997) p53 overexpression is not an independent prognostic
could be triggered by the level of nuclear p53 expression (Soussi factor for patients with primary ovarian epithelial canGamcer80: 892-898
and May, 1996). Our data on ovarian cancer support this hypotleadducci A, Ferdeghini M, Buttitta F, Fanucchi A, Annicchiarico C, Prontera C,
esis. All patients with circulating p53 AAb showed positive Siev"ggq“afar_‘d G‘:‘,”afzaﬁl hAR (1996) PJQOPdera“"t? Sﬁt‘g‘ ;f‘”“b"d'e; against
A P . . . . e p protein in patients with ovarian and endometrial cafngcancer Res
tumour |mmuno§ta_|n|ng indicating p53 accumulatiBr=(0.006). 16 35193523
Such an association has also been reported for breast Caneliducci A, Ferdeghini M, Buttitta F, Cosio S, Fanucchi A, Annicchiarico C and
(Mudenda et al, 1994) and colorectal cancer (Houbiers et al, Genazzani AR (1998) Serum anti-p53 antibodies in the follow-up of patients
1995). Additionally, we found that the frequency of p53 AAb was  with advanced ovarian carcinonfmticancer Red8: 3763-3765
positively related R — 0.002) to the proportion of stained tumour Gadducci A., Ferdeghml M, Buttitta F, Cosio S Fanucchi A, Annicchiarico C,
L . . L. . Gagetti O, Bevilacqua G and Genazzani AR (1999) Assessment of the
cells, 'ndlcatlng an underlymg quantitative effect on antlbOdy prognostic relevance of serum anti-p53 antibodies in epithelial ovarian cancer.
induction. Only a subset of patients with IHC-positive tumours  Gynecol Oncor2 76-81
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