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Purpose: The loss of p53 function is a recognized
adverse prognostic factor in invasive breast cancer.
Several studies have shown a relationship between the
nuclear accumulation of p53 protein (a surrogate
marker of p53 inactivation) and poor disease-free and
overall survival. In general, however, these studies did
not report the prognostic value of p53 for local failure,
which we have therefore assessed retrospectively here.

Materials and Methods: Accumulation of p53 pro-
tein was evaluated by immunohistochemistry in 1,530
mastectomy-treated breast cancer patients (259 radia-
tion therapy [RT]- and 1,271 mastectomy only [No
RT]-treated patients). Statistical comparisons were
made between p53 protein accumulation, estrogen/
progesterone receptors, nodal status, tumor size, and
local failure rate (LFR). Local failure was defined as
tumor recurrence involving the chest wall and/or the

Results: In the No RT group, the LFR was 9.1% and
16.5% in p53-negative and p53-positive patients, re-
spectively (P < .001). Multivariate analysis revealed
that p53 protein accumulation was significantly associ-
ated with an increased risk of local relapse (relative risk
[RR], 1.7; 95% confidence interval [CI], 1.2 to 2.4).
Nodal status and tumor size were also significant fac-
tors. In the RT group, the LFR was 9.3% and 21.5% in
p53-negative and p53-positive patients, respectively
(P = .009). Multivariate analysis revealed that p53
protein accumulation was significantly associated with
an increased risk of local relapse (RR, 2.5; 95% ClI, 1.1
to 5.7), as was nodal status.

Conclusion: Nuclear accumulation of p53 protein is
independently associated with a significantly increased
local failure rate in breast cancer patients treated with
mastectomy, with or without radiation.

ipsilateral supraclavicular/axillary lymph nodes. The
median follow-up period was 62 months.

J Clin Oncol 18:1906-1913. © 2000 by American
Society of Clinical Oncology.

WENTY PERCENT TO 30% of node-positive breast topic continue&® with the recent publication of two random-
cancer patients will develop a local-regional recur-ized prospective trials in premenopausal node-positive wom-
rence after being treated by mastectomy with or withouten!? In these trials, the two arms of each study differed only
chemotherapy:® Ultimately, 50% of these recurrences will with respect to the addition of postmastectomy radiation. The
be controlled with local modalities; however, the remaining results showed that there was not only an improvement in local
50% will die with uncontrolled local-regional diseab®. control but also a significant improvement in survival in the
In the hope of preventing such events, early, randomizedatients who received adjuvant RT. Although confirmatory
clinical trials evaluated the role of postmastectomy radiationtrials would provide greater certainty on this issue, it is
therapy (RT). Although these trials consistently demonstratedieasonable to expect that a population exists with sufficient risk
a significant improvement in local control, evidence of survival Of local-regional failure that adjuvant RT will not only improve
benefit was lackin§.As a result, many considered RT inef- local-regional control but also possibly improve survival.
fectual in improving survival, and some suggested that post- However, because the personal, social, and financial cost

mastectomy RT may be detrimenfalhe debate over this Of postmastectomy RT can be substantial, it would be
helpful to identify breast cancer patients at greatest risk of

local-regional recurrence and therefore most likely to ben-
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in breast cancer research. Research has shown that alteredre exposed to a monoclonal p53 antibody cocktail containing both
function of this gene is associated with decreased diseas&Ab1801 and PAb240 antibodies (Novocastra, Newcastle, United

. 17 . sy Kingdom). The specimens were then sequentially exposed to a linking
free and overall surviva: Interestingly, considering the antibody, peroxidase-labeled streptavidin, and hydrogen peroxide chro-

extent to whichpS3 has been evaluated for prognostic mogen substrate and chromogen signal enhancer before being counter-
purposes, there is little in the literature concerning itSstained. The immunostained slides were then scored microscopically,
prognostic value for local-regional failure in mastectomy- with the observers blind to outcome, on a scale representing the
treated breast cancer patients. Accordingly, to identifyestimated proportion of positive-staining tumor cells ranging from 0 to

breast cancer patients who have the highest risk of Iocai (none= 0; = 1/100= 1; 1/100 to 1/10= 2; 1/10 to 1/3= 3; 1/310
/3 = 4; > 2/3 = 5). An intensity score was also given, representing

relapse and would most likely benefit from adjuvant RT, We e estimated average staining intensity of positive cells @eak; 2

evaluated the local failure prognostic value of p53. = intermediate; 3= strong). On the basis of an earlier study formal
cut point analysis was performed using disease-free survival as the end
MATERIALS AND METHODS point. The “best” cut point (ie, lowest score dichotomizing patients into
groups with statistically significant distinct outcomes [low risk and
Patient Data high risk]) was greater than zero (ie, any positive staining). This study

The followi tient inf tion is f the San Antonio b ; was based on a subset of the same patients (ie, those treated by
€ foflowing pafient information 1S from the san Anfonio breas mastectomy with or without postoperative radiation). In addition,

canﬁerr:j at_a t_)as’e. Aﬁt eam ofl_egpfrlertl)(t:e_d (ilaltla mana}gfers retgmar!lths'é%other formal cut point analysis was performed in the mastectomy-
€ach physiclan's office or clinic 1o obtain foflow-up intormation. The only patients with local failure as the end point. In this analysis, all

Erlma_l;yl fource Of. |rt1format|on IS thed patient cp_arft or Ctl.lmc (r)ecor(ih ossible cut points were highly significa® & .005). Thus, we used
osprtariumor registries are a second source ot information. nce e same previously validated and published cut point (any positive

update_d information is entered into the data f_iles, a computer-generate&aining) to define p53 positivity.
report is produced and sent back to the medical oncologist, surgeon, or
tumor re_gistry. This report lists each patient and selected demographistatisticm Analysis
and patient status variables and requests that errors or omissions be
corrected and returned. Relationships between prognostic factors and administration of
For the purposes of quality assurance, audits are performed. Patientgdjuvant RT were evaluated using tests. Distant failure before local
charts are reviewed and compared with the database. No significarf@ilure is a competing risk and a potential source of bias if igndted.
differences have been found between randomly chosen patient charfsstimates of local failure rates were therefore computed in two ways,
and the corresponding database printouts. Information in the databadésing the usual Kaplan-Meier method with groups being compared by
has been independently verified on a sampling basis on multipldhe log rank test and using cause-specific cumulative incidémden
occasions over time groups being compared by the method of Pepe and M@umulative
The records of 1,530 mastectomy-treated breast cancer patients frofficidence analyses were performed with SAS macros (SAS Institute,
the San Antonio database were reviewed. The patient population wasary, NC) kindly provided by the National Surgical Adjuvant Breast
subdivided into two groups: those who received mastectomy followedand Bowel Project. All computations were performed with SAS
by adjuvant RT and those who received mastectomy only (No RT).software (version 6.11).
Data concerning the following prognostic factors were collected and
analyzed: tumor size, axillary lymph node status, estrogen/progesterone
receptor status (estrogen receptor—negativ@,fmol/mg; progesterone . L.
receptor—negatives 5 fmol/mg)®1° DNA ploidy and S-phase frac- P atient and Tumor Characteristics

tion (determined by flow cytometryf, type of systemic therapy, local A total of 1,530 patients were included in these analyses,

failure rate, and p53 protein accumulation. 259 (17%) of whom received adjuvant RT and 1,271 (83%)
Local failure was defined as a recurrence on the chest wall or in the

axillary or supraclavicular nodal regions. Local recurrences as a firs@f Whom did not _(Table 1). Because the patient pppulauon
site of recurrence were included in the analysis. In all local-regionalwas not randomized, there were a number of differences

failure analyses, simultaneous local-regional and distant failure wahetween the study groups. Patients who received RT had

counted as an event (ie, a local-regional failure). In the competing-risksygre positive axillary lymph nodesP(< .001), larger
analyses, distant failure alone as a first failure was a competing risk - o
preventing further observation of local-regional failure. In the standardtumors < .001), and higher S-phase fractioms £ .04)

survival analysis, distant failure alone as a first failure was treated as Q—nd were more often estrogen receptor-negafve (001)
censoring event. Median follow-up for local recurrence was 62 monthsand progesterone receptor—negatie € .001). These
with 80% of the patients followed up for more than 2 years (range, 1patients more frequently received adjuvant chemotherapy
to 228 months). (P < .001) and adjuvant endocrine therapy €& .04).
However, there were no significant differences in age at
diagnosis, DNA ploidy status, or p53 status between pa-
p53 protein accumulation, as measured by immunohistochemistrytients who did or did not receive adjuvant RT.

was used as an indirect assessment of p53 function. The technical Alll | fail t det ined by th lati
details of this assessment have been publish&tiefly, fresh-frozen ocal failure rates were determined by the cumulative

pellets of breast cancer specimens were thaw-mounted and fixed t#1cidence method (unless otherwise stated) to account for
glass slides before they were rehydrated and washed. The specimeaompeting risks. However, for purposes of comparison, the

RESULTS

Assessment of p53 Function
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Table 1. Demographic and Tumor Characteristics For the 1,271 patients who did not receive adjuvant RT,
No RT RT the following factors were associated with higher local
n = 1.271) (n = 259) failure rates in univariate analyses: positive axillary lymph
No. of No. of
Factor b % a2 , nodes P < .001), large & 2 cm) tumors P < .001), ER

negativity @ = .04), high S-phase fraction® (< .001),

I"Vg ved nodes sel s 0 19 =001 Jdministration of adjuvant chemotheragy € .003), and
1-3 368 29 73 28 positive p53 statusR < .001) (Table 2). The apparent
4+ 342 27 136 53 negative effect of adjuvant chemotherapy on local control

Tumor size <.001 was due to the greater likelihood of poor-risk patients (eg,
=2cm 387 30 53 20 those with more involved nodes) being given adjuvant

Agz ;z’:’qgnosis 884 70 206 80 51 treatment, so that any benefit of this treatment was more
< 35 years 47 4 10 4 than offset by the initially higher risk. No significant
35-65 years 804 63 173 67 relationships were observed with regard to age at diagnosis,
> 65 years 420 33 76 29 DNA ploidy, progesterone receptor status, or adjuvant

ER <001 endocrine therapy (Table 2). Risk of local relapse in the
Eif Z;g Zg 1;2 gg mastectomy-only patients was nearly twice as high for

PR 027 p53-positive patients compared with p53-negative patients
PgR+ 704 57 123 49 (16.5%vV 9.1%, respectivelyP < .001) (Fig 1A).

PgR— 530 43 126 51 For the 259 patients who did receive adjuvant RT, high
Unknown 37 10 S-phase fractionR < .001) and positive p53 statuP =

D'\é’?p{iady 20 34 2 29 24 .009) were associated with higher local failure rates (Table
Aneuploid 672 66 149 71 3). No significant relationships were observed with positive
Unknown 257 48 axillary lymph nodes, tumor size, age at diagnosis, estrogen

S-phase fraction 036 or progesterone receptor status, or adjuvant endocrine ther-
low (= 6% 27130 4323 apy or chemotherapy (Table 3). However, the numbers of
E:;L”}f'f;é)é/"'m/") fég i: 18‘21 ;Z patients and local failures were relatively small in some
Unknown 354 80 subsets, resulting in decreased statistical power to detect

Adjuvant endocrine therapy 035 significant differences. Nevertheless, the risk of local failure
Yes 440 35 107 4 was substantially higher for p53-positive patients than for
No 828 65 150 59 p53-negative patients (21.5¢89.3%, respectively® = .04)
dl.Jnknowr;] ) 3 2 o1 (Fig 1B).

A\I(::mc emeterepy A44 35 127 49 = Although accounting for the competing risk of distant
No 823 65 131 51 failure results in lower estimates of local failure rates
Unknown 4 1 compared with the Kaplan-Meier estimate, the relative

P53 status 24 differences among groups were virtually identical, regard-
ggg; 22? g? ug g: less of the method of estimation. That is, accounting for the

competing risk of distant failure does not change the
direction or relative magnitude of the effect in the univariate
local failure rate, as determined by the Kaplan-Meiersetting. Therefore, we used Cox proportional hazards re-
method, is also presented in Tables 2 and 3. The 5-yeagression, which censors competing risks, to determine
actuarial local failure rates were 15.9% and 13.0%, respecwhich factors provide independent prognostic information
tively, for patients who did or did not receive adjuvant RT for predicting local failure. Both forward stepwise variable
after surgery. Five-year actuarial local failure rates areselection and backward elimination were used to construct
shown in Tables 2 and 3 for each of the factors included inthe most parsimonious models.

these analyses. The higher local failure rate for patients who Separate multivariate analyses in patients who did or did
received radiation was probably due to biologically morenot receive adjuvant RT confirmed that p53 status was a
aggressive tumors in this group, as manifested by a greatestrong independent predictor of local failure (Table 5). The
preponderance of poor prognostic factors, because this wdactors that were also significant independent predictors of
not a randomized study. Table 4 further illustrates this pointlocal failure in the No RT group were involved nodés<

It shows the distribution of patients and their local control .001), tumor sizeR = .005), lack of adjuvant endocrine
status by tumor stage and the number of involved nodes. therapy P = .003), and high S-phase fractioR & .02).
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Table 2. Univariate 5-Year Local Recurrence Rates in the No RT Patients (n = 1,271)

Cumulative
No. of KM Actuarial Log-Rank Incidencet
Factor Patients Estimate* (%) Pt (%) Pepe P§
All patients 1,271 14.7 13.0
Involved nodes <.001 <.001
0 561 8.4 7.8
1-3 368 14.3 12.7
4+ 342 27.2 21.9
Tumor size < .001 <.001
=2cm 387 9.8 9.0
> 2cm 884 17.0 14.7
Age at diagnosis .28 62
= 35 years 47 23.2 19.3
35-65 years 804 14.9 13.3
> 65 years 420 13.3 1.7
ER .08 .04
ER+ 993 13.6 12.0
ER— 278 18.4 16.4
PgR 17 16
PgR+ 704 14.2 12.7
PgR— 530 15.2 13.4
DNA ploidy .29 .29
Diploid 339 13.3 11.9
Aneuploid 672 17.1 14.8
S-phase fraction <.001 <.001
Low (= 6%) 271 12.0 10.6
Infermediate (6%-10%) 220 10.1 9.1
High (= 10%) 426 22.3 19.1
Adjuvant endocrine therapy .70 .40
Yes 440 13.6 11.9
No 828 15.3 13.6
Adjuvant chemotherapy <.001 .003
Yes 444 20.4 17.4
No 823 11.9 10.6
p53 status <.001 <.001
Negative 620 10.1 9.1
Positive 651 19.2 16.5

*Local recurrence rate estimated as 1 — S(f), where S(f) is the Kaplan-Meier estimate of survival at time t, with other events censored.

tLog-rank test comparing time to local recurrence, with other events censored.

FLocal recurrence rate estimated as the cause-specific cumulative incidence of local recurrence (Gaynor et al??).

§Weighted marginal probability test of Pepe and Mori.2* This is a two-sample test. In cases of more than two groups, pairwise tests were performed and the
minimum Sidak adjusted P value is reported.

The sample size in this analysis was decreased to the 888 adjuvant chemotherap? (= .01) were independent predic-
patients with complete data for all factors. Nevertheless, theors of local failure. In the RT group, the multivariate relative
multivariate relative risk of local failure in this subgroup of risk for local failure in p53-positive tumors was 2B € .02).
p53-positive tumors was 1. P(= .006). Lack of chemotherapy was associated with an increased risk of

The increased local failure risk of larger tumors andlocal failure in the multivariate analysis (relative risk, 2.5),
involved nodes was expected. Adjuvant endocrine therapylthough no similar relationship was identified in the univariate
was shown to be beneficial in this analysis, whereas it dicanalysis. As with endocrine therapy in the No RT group, the
not seem to be beneficial in the univariate analysis. Thigatients most likely to receive chemotherapy were also those at
finding is probably because the benefit of endocrine therapyighest risk. Therefore, the potential benefit of chemotherapy
was counterbalanced by the greater likelihood of its beingvas counterbalanced by more biologically aggressive tumors
used in poor-risk patients. with intrinsically higher relapse rates. Once confounding vari-

In patients who received adjuvant RT, involved axillary ables were adjusted for, the benefit of chemotherapy on local
lymph nodesR® = .02), p53 accumulatiorP(= .02), and lack  control became apparent.
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Table 3. Univariate 5-Year Local Recurrence Rates in the RT Patients (n = 259)

Cumulative
No. of KM Actuarial Log-Rank Incidencet
Factor Patients Estimate* (%) Pt (%) Pepe P§
All patients 259 18.8 15.9
Involved nodes ah .34
0 50 11.6 10.7
1-3 73 14.1 12.4
4+ 136 24.3 19.5
Tumor size 79 .39
=2cm 53 17.8 14.7
>2cm 206 19.0 16.2
Age at diagnosis A 78
= 35 years 10 10.0 10.0
35-65 years 173 18.1 15.5
> 65 years 76 21.8 19.8
ER 45 .20
ER+ 176 17.2 14.2
ER— 83 22.2 19.4
PgR .53 .86
PgR+ 123 19.3 15.9
PgR— 126 16.9 14.7
DNA ploidy A .05
Diploid 62 13.0 10.7
Aneuploid 149 21.0 17.4
S-phase fraction .02 <.001
Low (= 6%) 43 17.8 15.6
Infermediate (6%-10%) 34 4.8 3.5
High (= 10%) 102 25.6 20.7
Adjuvant endocrine therapy .6 91
Yes 107 16.7 14.9
No 150 20.9 17.0
Adjuvant chemotherapy .20 .18
Yes 127 17.4 14.1
No 131 20.6 17.9
p53 status .01 .009
Negative 116 10.4 9.3
Positive 143 26.8 21.5

*Local recurrence rate estimated as 1 — S(f), where S(f) is the Kaplan-Meier estimate of survival at time 1, with other events censored.

tlog-rank test comparing time to local recurrence, with other events censored.

FLocal recurrence rate estimated as the cause-specific cumulative incidence of local recurrence (Gaynor et al??).

§Weighted marginal probability test of Pepe and Mori.?® This is a two-sample fest. In cases of more than two groups, pairwise tests were performed and the
minimum Sidak adjusted P value is reported.

DISCUSSION induced in response to DNA damage. Evidence shows that

Given the percentage of women who will have a local-the expression of p53 protein leads to cell cycle arrest;in G
regional recurrence after mastectomy and the local controfnd in some cases to programmed cell death, or apopto-
and survival benefit of adjuvant RT in select patients, it isSIS~ - Arrest of the cell cycle, presumably to allow for
important to identify novel molecular markers predictive of DNA repair, as well as apoptosis, prevents the replication of
local failure. These new predictors will aid in the identifi- d@amaged DNA and the subsequent propagation of genetic
cation of women most likely to benefit from additional local defects. This DNA replication control mechanism maintains
therapy. In this study, we assessed traditional indicators ofidelity in chromosomal transmission and has earp&8
distant disease-free survival for local failure prognosticthe title “guardian of the genomé®
value. We found that a promising new predictor of distant Alterations in p53 lead to loss of its cell growth—
disease-free survival also has local failure prognostic valueregulatory function, resulting in accelerated cell growth and
That putative predictor is the tumor suppressor geb@ increased DNA mutation frequency. The unchecked propa-

The p53tumor suppressor gene is an important negativegation of these mutations is thought to contribute to the
regulator of cellular proliferation. The53 gene product is  development of human cancers. The hypothesis that altered
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Table 4. Patient Distribution and Local Control Status by Tumor Stage and Number of Involved Nodes

Radiation Therapy

No Yes
p53— p53+ p53— p53+

Tumor IT;::;;T_'C] Local Status Local Status Local Status Local Status
Stage Nodes All NED LRF All NED LRF All NED LRF All NED LRF
T1 0 108 104 4 106 101 5 4 4 — 5 5 —
1-3 65 61 4 44 38 6 8 7 1 13 11 2
4-9 22 20 2 21 14 7 7 6 1 6 3 3
>9 8 6 2 13 9 4 6 6 — 4 2 2
T2 0 126 115 11 158 136 22 15 14 1 17 13 4
1-3 108 95 13 104 86 18 16 14 2 25 22 3
4-9 61 58 3 70 54 16 16 13 3 14 14 —
>9 36 23 13 34 28 6 18 15 3 21 16 5
T3 0 34 32 2 29 22 7 5 5 — 4 4 —
1-3 16 16 — 31 23 8 6 5 1 5 3 2
4-9 16 13 3 18 16 2 7 7 — 10 8 2
>9 20 12 8 23 10 13 8 6 2 19 13 6

Abbreviations: NED, no evidence of disease; LRF, local-regional failure.

p53 is intimately involved in the genesis of tumors is The first, the cause-specific cumulative incidence method,
supported by the fact that it is the most commonly foundwas used because it accounts for competing risks in this
genetic alteration in human cancers. With regard to breagpopulation. The second, the more common but less accurate
cancer, altere@53has been identified in 15% of in situ and Kaplan-Meier method, was used to make comparisons of
50% of invasive disease. Because losp®Bfunction leads our results with other published literature easier. Multivar-
to higher proliferative and lower apoptosis rates, altg®8  iate analysis revealed that p53 remains a significant inde-
should therefore be associated with a worse clinical outpendent prognostic factor. The sample size of this study
come. Indeed, many studies in breast cancer have shownsirengthens the reliability of these findings.
correlation between p53 protein accumulation and a poor We analyzed our patients who received adjuvant RT
clinical outcome:**”In general, however, these studies did separately for two reasons. First, the RT group was signif-
not report the prognostic value of p53 for local failure, icantly different from the No RT group in several charac-
which we have retrospectively assessed here. teristics. Second, there is substantial controversy in the
This is the largest study of its kind in the literature, and literature about the effect of p53 on radiation sensitivi-
it demonstrates that the nuclear accumulation of p53 is ay.?’"?° For instance, in a transplanted fiorosarcoma model
significant adverse prognostic factor for local failure in using tumors that differed only with respect to functional
mastectomy-treated invasive breast cancer. This was algeb3status, mutanp53tumors were more radioresistant than
true when the study population was divided according to thetheir wild-type counterpart®) Conversely, other laboratory
presence or absence of adjuvant RT. We present the resulssudies have found no correlation betwges8 status and
of two statistical methodologies for analyzing local failure. radiation sensitivity* However, in a recent clinical publi

o 1.0
A o009 B o9
% 0.8 0.8
Flg 1. p53-posiiive tumors B 07 Dot_teq line p-value = <0.001 0.7 Dotted line p-value = 0.01
had a significantly higher local 206 Solid line p-value = <0.001 0.6 Solid line p-value = 0.009
failure prgl:a)bill‘ity in (A) I'he(glo R;I" E 0.5 0.5
group and (B) the RT group (dotte: 2 0.4 .
line, Kaplan-Meier method; solid So3 P53+ (n=651) g; | P53+ (n=143)
line, cumulative incidence meth- E 0.2 e - 0.2 g
od). 3 0.1 S 0.1 st
o 0.0 p53- (n=620) 0.0 p53- (n=116)
0 24 48 72 96 120 0 24 48 72 96 120
Time {months) Time (months)
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Table 5. Multivariate Cox Model for Patients Who Did and Did Not similar magnitude of change in local failure (approximately
Receive Adjuvant Radiation Therapy double) in both the No RT and RT groups does not support
o , Ref'{?s*li(ve 95%I§::vﬁjence the hypothesis of differential radiation sensitivity. Interest-
. ingly, a comparable yet relatively small study of conserva-
Ncl’n‘:gl'j:j"r:ois ool - 625 tively treated breast c'ancer'patienFs by Silyestrini é{‘ gl
Tomor size > 2 cm 005 19 1.2-3.1 supports the hypothesis of differential radiation sensitivity.
Adjuvant endocrine therapy .003 0.6 0.4-0.8 In that study,p53 had local failure—predictive value in
p53-positive 006 1.7 1.2-24 patients treated with lumpectomy alone but did not have
;3'; Sléphc‘)’;:j:’c'i°”* N032 L‘S ”;2'2 local failure—predictive value in patients treated with
DNAanZUploidy NS _ _ lumpectomy and radiation.
Adjuvant chemotherapy NS — — A limitation to this analysis may be the retrospective
Adjuvant RT design of this study. Because therapy was not standardized,
ITrLVni:f(ji::(fSZ . Sg 18 1131 treatment preferences could have biased the results. In
Adiovant endocrine therapy NS _ _ particular, details of the systemic adjuvant therapies se-
p53-positive 02 25 1.1-5.7 lected were not available. Systemic therapy has been dem-
High S-phase fraction* .06 2.2 1.0-5.0 onstrated to have an effect on local control in some
ER/PgR positive NS - - studies®® In the multivariate analysis, however, p53 status
i:ﬁ;:f:ﬁ::ghempy ';? s 0208 remained an independent prognostic factor after the effect

of systemic adjuvant therapy had been considered.

NOTE. The “No adjuvant RT” included 889 patients with let . S . .
e “No adjuvant RT” group include patients with complete In summary, there is a significant direct correlation

data representing 136 local recurrences. The “Adjuvant RT” group included

173 patients representing 34 local recurrences. between local failure and altered p53 function in mastecto-
Abbreviations: ER, estrogen receptor; PgR, progesterone receptor. my-treated breast cancer patients. p53 has prognostic sig-
*Low and infermediate S-phase fractions combined. nificance independent of traditional prognostic factors. Per-

haps as more prognostic indicators become available, this

cation, p53 protein accumulation was associated with ininformation will help to identify those patients who are at
creased resistance to RT in head and neck cancer patfentsgreater risk of local failure and therefore may warrant more
This finding is consistent with other clinical studies that aggressive local management.

have shown an increased resistance to chemotherapeutic

agents associated with alterpB3 function3? ACKNOWLEDGMENT
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