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Abstract p53 antibodies are a new serological parameter wiotherapy have been optimized over the last decades. The
unknown potential in patients with malignancies. Thelimiting factors of survival are local or regional recurrences
occurrence has been described in various types of canaad second primary tumors that develop in 5%—25% of
patients. The mechanism underlying the immunizatigratients with head and neck cancer [5]. Over the last few
process is still unclear. We investigated the incidence yéars many biological markers have been postulated and
p53 serum antibodies in 143 head and neck cancer patigmsmoted as prognostic factors for head and neck cancer,
with an enzyme-linked immunosorbent assay. The poswt none has been involved in an easy-to-perform clinical
therapy course of two matched study groups (38 each), routine procedure with prognostic significance for these
one p53-antibody-seropositive and one p53-antibody-sepatients.
negative, was followed up for 24 months. Thirty-nine head Mutations of the p53 tumor-suppressor gene are some of
and neck cancer patients (27.3%) were seropositive for ph& commonest genetic alterations in human cancer with a
antibodies. During the follow-up, the p53-antibody-seropg@revalence in different cancer entities that varies from 35%
sitive patients accounted for more local tumor recurrences60% [2, 4, 8, 12]. The so-called overexpression of p53,
(n=12 versus n = 8) and more tumor-related deaths {1 which comprises detectable p53 stabilized either through
versus n = 5) than did seronegative patients, and secondtation or complex binding with certain proteins like
primary tumors it = 9 versus n = 0) occurred exclusively irheat-shock protein 70 or viral oncoproteins [18, 25], has
seropositive patients. In total, therapy failures (recurrencégen reported for squamous cell carcinoma of the head and
tumor-related deaths, second primaries) were observedhatk with strong variations between 34% and 92% depend-
17/38 cases (44.7%) in the p53-antibody-seropositive gromg on materials and methods [2, 10, 13, 23, 32]. In a recent
and in 8/38 cases (21.1%) in the p53-antibody-seronegatpublication [29] a correlation between p53 overexpression
group. These results, after a follow-up of 2 years, seemdod a worse survival rate due to an early incidence of
indicate a prognostic value of p53 serum antibodies feecond primaries and recurrences in patients with head and
therapy failure in patients with head and neck cancer. neck cancer was reported. These findings may have impor-
tant implications for therapy decisions and especially for
Key words p53 serum antibodiesPrognostic indicator the follow-up of these patients.
Head and neck cancer A fairly new serological parameter are antibodies
against the p53 protein. These antibodies were first de-
scribed by Crawford and co-workers in patients with breast
cancer in 1982 [6] and have been investigated since that
time in many different tumor entities [1, 27]. The p53
antibodies seem to be an indicator for malignancy, since

The overall survival rate of patients with squamous cdff€y are just found in cancer patients and only rarely in
carcinoma of the head and neck is still very poor althoudidtiénts with non-malignant diseases [1, 22, 24]. The
treatment modalities, like surgery, radiotherapy, and chidlderlying mechanism that triggers antibody production

against the p53 protein is still unknown, but p53 over-

_ expression seems to be a prerequisite [16, 21, 27]. For
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Fig. 1 Post-therapy course of 38 A
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biomarker to identify patients who are at high risk ofumor-related death were summarized in one group as cases of therapy
developing recurrences or second primary tumors affdure-

would benefit from a more intensive follow-up and pre-
ventive measures.

Results

] p53 serum antibodies were detected in 39 of 143 patients
Materials and methods (27.3%) with squamous cell carcinoma of the head and

The sera of 143 patients with a histologically proven squamous anCk' The control sera of healthy blood donars:(41) and
carcinoma of the head and neck were investigated for the presenc Patlents with chronic inflammatory diseases of the head

p53 antibodies. The tumors were located in the larynx=(50), and neck i = 17) did not show antibody reactivity against
hypopharynx i§ = 34), oropharynxif = 38), oral cavity ¢ = 11) and p53. The occurrence of p53 serum antibodies was not
skin (n = 5); five tumors were lymph node metastases of squamous agtited to certain tumor stages. Antibodies were found in

carcinoma of the head and neck with unknown primary. According ;
the 1987 TNM classification of the UICC, 29 patients were stage I, vanced tumor stages as well as in stage | tumors. p53

stage II, 83 stage Ill and 13 stage IV. The mean age wasi61183 antibodies were detected in 10/29 patients in stage |, 3/18 in
years (range: 42—-96 years). The sera of 41 healthy blood donors anétage 1l, 22/83 in stage Ill, and 4/13 in stage IV. No
patients with chronic inflammatory diseases of the head and negérrelation of the tumor stage with the incidence of p53

served as controls. ; ; ;
. . _serum antibodies was found. There was also no correlation
The blood was centrifuged at 2000 U/min directly after drawin

and the serum was kept frozen at -Duntil further investigation. An 8f p53 antibody reactivity with tumor localisation, age or
enzyme-linked immunosorbent assay (DIA 0301 E, Dianova, Harf@ender of the patient.

burg, Germany), with recombinant wild-type p53 as antigen, was used Two matched groups with 38 patients each, p53-anti-
for the p53 antibody determination. The photometric determination Bbdy-seropositive and seronegative, were compared during

the absorption was carried out with an automated microtiter pl ; ) )
reader (Dynatech, Chantilly, USA). Hieir post-therapy follow-up. The outcome and course of

In addition the post-therapeutic course of the patients was obserfB§ disease Of_ the two groups were significantly _dif‘ferent
in two matched subseta € 38 each) of patients that consisted of p53(p< 0.05). During the follow-up 12/38 seropositive and

antibody-seronegative (sn) and seropositive (sp) individuals. Eagf38 seronegative patients developed local recurrences.
subgroup consisted of patients with similar or exactly the saM€ayen of the 12 p53-antibody-seropositive patients with a
characteristics or tumor characteristics. The median age of the pati n%

in the seronegative group was 68.10.6 years (range: 46-96 yearsjOCal recurrence and 1 of the 8 seronegative patients with a
and in the seropositive group 63:40.5 years (range: 4690 years)local recurrence died from tumor-related causes. In total, 11
Four women and 34 men were in each group. The tumors were locata¢énor-related deaths were observed in the p53-antibody

in the oral cavity (0 = 7sp/7sn), the oropharymn (= 7sp/7sn), the it ; ; _
hypopharynx = 115p/11sn). the larynn(e 108p/11sn). and the skin positive group, whereas 5 patients died from tumor-related

(n = 1sp/1sn) or were lymph node metastasis of cancers of unkno®AUSES IN the Ser,onegat've grou_p. Second p”m,ary tumors (
primary (W = 2sp/1sn). The primary therapy consisted of surgery arnd 9) were EXC|US|Ve|y observed in the seropositive group of
subsequent radiation therapy in all cases. The mean follow-up in thepgtients. The second primaries were located in the oropha-

group was 24 months (range: 4-156 months) and, in the sn group,¥9,x (n = 1), hypopharynxr = 3), lung f = 3), esophagus
months (range: 8—-32 months). The course of these two patient grorﬁ%@_ ' _ ’ Lo :

was evaluated and compared in respect to recurrences, second pri %7 1), apd the colonr( = 1). Of these 9 patl_ents with
tumors and tumor-related deaths beginning on the day of diagno§§¢ond primary tumors, 2 developed a third primary tumor

Patients with a tumor recurrence and /or second primary tumors anddarring the follow-up. One of these patients with a second
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primary cancer in the esophagus developed colon canaamcer patients demonstrated no correlation between a p53
and the other patient with a second primary located in tiremune response and certain exon mutations of the p53
lung was diagnosed with a third primary in the kidneygene, thus supporting the accumulation theory postulated
When patients with recurrences, tumor-related deaths, dnd Schlichtholz and co-workers and Labrecque and co-
second primary tumors are summarized as a therapy-failwerkers. Peyrat and co-workers [26] reported a worse
group and the incidences in seronegative and seropositbegvival rate for p53-antibody-positive breast cancer
patients are compared, a significant differenpe<(.05) patients undergoing locoregional surgery. A similar
was observed. In the seropositive group, 17 patiemsognostic relevance of p53 serum antibodies was postu-
(44.7%) experienced therapy failure, whereas, in the setated by Houbiers and co-workers for patients with colon
negative group, only 8 cases (21.1%) of therapy failumancer [14].
occurred (Fig. 1). The results of this study indicate that p53 serum anti-
bodies seem to be of prognostic value for patients with head
and neck cancer also. The number of second primary
tumors (1 = 9) was significantly higher in the seropositive
group than in the seronegative group £ 0). The fairly
Discussion short average follow-up of 2 years already reveals a
significant difference between the two groups regarding
Mutations of the p53 tumor-suppressor gene, as well as thigor-related deaths and the number of recurrences. These
overexpression of p53 protein in tumor tissue, and thesults show that the occurrence of serum p53 antibodies
occurrence of serum p53 antibodies have been demomy be a strong predicting factor for therapy failure in
strated in a variety of human malignancies. Since the fifgatients with head and neck cancer.
report on p53 by Linzer and Levine [19] the important role A recent investigation [29] showed that the overexpres-
of the p53 protein for the normal function of the cell hasion of p53 in tumor tissue of patients with head and neck
been elucidated. The p53 protein has been implicateddancer may be an indicator for an increased number of
DNA repair and synthesis, cell differentiation and apoptdecurrences and second primaries in these patients.
sis. Among its many functions is the regulation of the ceflithough the absolute number of second primaries was
cycle through transcription modulation of genes likaot significantly higher, the time of second primary devel-
GADD45 [15] or mdm-2[34]. The function of the p53 opment was significantly shorter in the p53-positive group
protein as a “guardian of the genome” is generally accegtad the overall survival reported in this study was worse for
ed [17]. p53-positive patients. Other investigations did not find p53
Why and how a nuclear protein like p53 induces a B cefiverexpression of prognostic value in head and neck cancer
response is still unclear. Two major mechanisms have bd@h Lowe and co-workers [20] assume that p53 overexpres-
proposed to explain how p53 reaches immunogenicity. TB®n negatively influences the response to chemotherapy in
first involves the p53 protein becoming immunogenicancer, whereas Bradford and co-workers [3] describe a
through mutation of the gene with subsequent changesgipod response to chemotherapy and radiation therapy in
specific protein determinants. This assumption is based jpatients with laryngeal carcinomas overexpressing p53.
observations by Winter and co-workers [33], who reported Although the underlying mechanism of the immune
p53 antibody seropositivity only in lung cancer patienttesponse against p53 protein is still unclear, the p53 over-
with a mutation in exon 7, whereas patients with mutatiorexpression in tumor tissue seems to be a prerequisite for the
in exon 8 did not show antibodies. A slight variation of thiproduction of p53 antibodies [16, 21, 27]. Only rarely are
hypothesis was postulated for the development of pP83 antibodies found in individuals without known malig-
antibodies in breast cancer patients by Davidoff and coant tumor [1, 24]. Therefore, the prognostic value of p53
workers [7]. The authors reported that the immune respor@¢erexpression in tumor tissue of patients with head and
against p53 protein is dependent on complex bindimgck cancer, postulated by Shin and coworkers [29], can
between heat-shock protein 70 and p53, triggered by exsupport the findings of the presented study. Similar results
5 and 6 mutations of the p53 gene. The second malbring the 2-year follow-up were obtained for serum p53
hypothesis assumes that a pure accumulation of p53 proteitiibodies in head and neck cancer patients. The annual rate
causes the antibody production [21]. Cell necrosis, releag-second primary tumors within 2 years in the seropositive
ing p53 from its natural compartment and thus presentinggitoup was significantly higher than the expected average
to the humoral response system, may be another possitaite of 4%—7% per year [31]. The patients who had serum
mechanism in the immunisation process. Schlichtholz ap83 antibodies showed a higher percentage of recurrences
co-workers [17] and Labrecque and co-workers [1&ind tumor-related deaths than did the seronegative cancer
showed that p53 antibodies recognize specific epitopespsitients. The high incidence of treatment failure reported
the p53 protein at the amino-terminal end and at tiier patients with p53 overexpression [29] may thus also be
carboxy-terminal end. Since more than 90 % of p38ue for patients with serum p53 antibodies. It is possible
mutations are located in the highly conserved regions tinat the detection of serum p53 antibodies could identify
the middle of the gene (amino acids 81-318), it seems thptients with an even higher risk of developing second
these mutations do not influence the immunogenicity of thgimaries, as is assumed when p53 overexpression is
p53 protein. A recent investigation [11] of head and nedketected in tumor tissue alone. Prognostic relevance of
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p53 overexpression has also been found in patients with Gottschlich S, Maass JD, Goeroegh T, Lippert BM, Werner JA

breast cancer [30], but without any corresponding occur- (1996 Die Immunantwort gegen ps3 bei Patienten mit Platten-
T . . epithelkarzinomen aer oberen Lutt- un peisewege Ist umabha
rence or predictive _Value Of'p5.3 antibodies. gig von der p53-Punktmutation. Laryngol Rhinol Otol 75:301
The results of this study indicate that the occurrence ©f. Holistein M, Sidransky D, Vogelstein B, Harris CC (1991) ps3
serum p53 antibodies in patients with head and neck cancermutations in human cancers. Science 253:49
may serve as a biological marker to identify patients tha8. Homann N, Andl T, Nees M, Schuhmann H, Herold-Mende C,
are at high risk of developing recurrences and/or second Bosch FX (1993) Die Bedeutung von aberrantem p53-Protein in

) L Kopf-Hals-Tumoren und sein EinfluR auf Proliferation und Diffe-
primary tumors. Compared to the determination of p53 renzierung. HNO 41:254

overexpression in tumor tissue, the determination of serum Houbiers JGA, Burg SH van der, Van de Watering LMG, Tollenaar
p53 antibody levels is faster, less laborious, and less RA, Brand A, Felde CJ, van de, Melief CJ (1995) Antibodies

expensive. It may even be more reliable, since a recent against p53 are associated with poor prognosis of colorectal
’ cancer. Br J Cancer 72:637

study demonstrated the existence of strong variations @f kastan MB, zhan Q, El-Deiry WS, Carrier F, Jacks T, Walsh W,
intratumoral p53 staining in head and neck tumors [28]. Itis Plunkett BS, Vogelstein B, Fornace AJ (1992) A mammalian cell
also known that p53 overexpression detected by immuno- cycle checkpoint pathway utilizing p53 and GADD45 is defective

histochemistry does not always represent mutant p53, hut in ataxia-telangiectasia. Cell 71:587
can also imply stabilisation of wild-type p53 [18, 25]. The™
detection of serum p53 antibodies may help to select cancer Res 53:3468

patients that would benefit from an intensive and clos&. Lane DP (1992) p53, guardian of the genome. Nature 358:15
fo”ow_up or from Chemoprevention_ This way a moré.s. Levine AJ (1990) The p53 protein and its interaction with the
specific follow-up regime for head and neck cancer patients

could be developed.

19.

20.

Labrecque AJ, Naor N, Thomson G, Matlashewski G (1993)
Analysis of the anti-p53 antibody response in cancer patients.

oncogene products of the small DNA tumor viruses. Virology
177:419

Linzer DIH, Levine AJ (1979) Characterization of a 54K dalton
cellular SV40 tumor antigen present in SV40 transformed cells and
uninfected embryonal carcinoma cells. Cell 17:43

Lowe SW, Ruley HE, Jacks T, Housman DE (1993) p53-dependent
apoptosis modulates the cytotoxicity of anticancer agents. Cell
74:957

21. Lubin R, Schlichtholz B, Bengoufa D, Zalcman G, Tredaniel J,
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