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Summary The role and prognostic value of the tumour suppressor p21/WAF1 expression in epithelial ovarian cancer has not yet been
defined. Therefore, the expression of p21/WAF1 was assessed immunohistochemically (IHC) in 316 epithelial ovarian malignancies in
relation to p53, cell proliferation and patient survival. p21/WAF1 expression was inversely correlated with p53 and cell proliferation. Low
p21/WAF1 expression was significantly associated with high grade of the tumour (P = 0.0005), advanced FIGO stage (P = 0.001) and primary
residual tumour (P = 0.0001). Low p21/WAF1 expression was a marker of poor overall survival (P = 0.012). Similarly, p53-positivity and high
cell proliferative activity were significant predictors of poor survival in univariate analyses. Moreover, the patients with p21-/p53+ tumours had
a poorer overall (P < 0.00005) and recurrence-free (P = 0.0005) survival in univariate analyses, and the p21/p53 expression independently
predicted tumour recurrence in Cox’'s multivariate analysis. Our results suggest that p21/WAF1 expression is mostly p53-dependent in
epithelial ovarian cancer. High p21/WAF1 expression seems to function as a negative cell cycle regulator and as a marker of favourable
disease outcome in epithelial ovarian cancer. In addition, the patients with their tumour expressing no or low p21/WAFL1 protein but positive
for p53 had a notably higher risk of recurrent disease, implicating that these patients might be more prone to treatment failures.
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As a result of DNA damage, p53 induces the expression of severdétected in the cells with wild-type p53, but not in those lacking
downstream genes including p21/WAF1 (El-Deiry et al, 1994)p53 protein activity (El-Deiry et al, 1994). Inferred from these
The p21 protein binds to and inhibits cyclin-dependent kinasesbservations, dysregulation of p21/WAF1 could provide growth
(Cdks) resulting in cell-cycle arrest during the G1 to S transitioradvantage to tumour cells also in ovarian cancer. The p21/WAF1
(Harper et al, 1993). The expression of p21/WAF1 has been shovwgene is located on chromosome 6p21.2, and ovarian tumours
to correlate inversely with a variety of cell proliferation markersfrequently show losses of heterozygosity in this region (Wan et al,
(El-Deiry et al, 1993; Doglioni et al, 1996; Mateo et al, 1997). In1994). Moreover, some recent data indicate that p53-independent
addition, p21 immunoreactivity was recently observed to bepathways may also lead to an increase in p21/WAF1 expression
related to cell differentiation as well (El-Deiry et al, 1995). (Jiang et al, 1994; Michieli et al, 1994). In epithelial ovarian
Furthermore, the lack of p21 immunoreactivity has been related tcancer, no correlation between p21/WAF1 expression and p53 or
other prognostic factors and survival in breast (Wakasugi et aKi-67 has been demonstrated so far (Barboule et al, 1995, Werness
1997) and gastric cancers (Gomyo et al, 1997; Ogawa et al, 199&) al, 1997).
but no data on the prognostic significance of p21/WAF1 expres- We used immunohistochemistry (IHC) to assess the expression
sion in epithelial ovarian cancer are available as yet. of p21/WAF1, p53 and the cell proliferation marker Ki-67 in a
In Finland 595 ovarian cancers were diagnosed in 1995 and tleohort of 316 patients with epithelial ovarian cancer. In addition to
mortality rate was 6.6/100 000 (Finnish Cancer Registry, 1997). lexploring the inter-relationships of these cell-cycle proteins, our
Western countries the incidence rate of ovarian cancer is about b%ajor aim was to analyse whether p21/WAF1 protein levels are
per 100 000 women (Boring et al, 1994; Engeland et al, 1995) anglated to significant clinical data, histological parameters and
in the United States it is estimated that 26 800 women will manidisease outcome of this group of malignancies.
fest ovarian cancer, and of these there will be 14 200 deaths in
1997 (Parker et al, 1997). Previous studies have shown that t
p53 gene is mutated in 30—80% of the ovarian cancers and the!ﬁeATEm"“'s AND METHODS
genetic changes closely correlate with the accumulation of muta@linical data
p53 in tumour tissue (Marks et al, 1991; Kohler et al, 4993

Kohler et al, 1998). p21/WAF1 protein expression has been The material of the present study was selected from a consecutive

series of 445 women diagnosed and treated for ovarian malig-
nancy at Kuopio University Hospital and Jyvaskyla Central
Accepted 29 September 1998 Hospital, Finland, between 1976 and 1992 (and subsequently
Received 18 June 1998 followed-up until September 1996), by excluding the nonepithelial
Revised 9 September 1996 type of neoplasia from the present study. Patients who were given
Correspendence to: MA Anttila any treatment before the primary operation were also excluded.
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Table 1 Clinical data of the patients was performed on 29% of the patients. Disease recurrence was
ge Gears) observed in 76 patients (44%) and no recurrence in
Median 62 95 patients (56%). The median follow-up time for all patients
Range 18-85 (n = 316) was 29 months (range 1-237 months) and for patients
still alive (2 = 78), 108 months (range 22—-237 months).

Histological type

Epithelial

Serous 111 (35%) ;

Mucinous 36 (11%) HIStOIOgy

(E:Tdomeltlrif’id 2‘2‘ E%Zf’; The primary tumour samples were fixed in 10% formalin and

ear ce 0 . . . .

Miscellaneouss 53 (17%) embedde_d in pa_lraffln. From e._ach samplq_ms-thlck se_ctlons_
Histological grade were stained with haematoxylin and eosin (HE). Histological

1 48  (15%) typing and grading were done according to the WHO classification

2 107 (34%) (Serov et al, 1973). All tumours were graded as either well, moder-
FIéO oo 161 (51%) ately or poorly differentiated by one pathologist (KS). Borderline

| g 86  (27%) tumours were excluded from the study. This microscopic re-evalu-

I 47 (15%) ation was performed in the most representative slides, equivalent

i 150 (48%) to the ones used for IHC analyses.

v 33 (10%)
Primary residual tumour

No data 30 (10%) . .

None 121 (3802) Immunohistochemistry

s2cm 53 (A7%) 21/WAF1 and p53 immunostainin

>2cm 12 (35%) P . b . 9 .
Adjuvant chemotherapy Sections were deparaffinized, rehydrated, washed for52nin

Platinum-containing 167  (53%) with distilled water and for p21 analysis boiled in a microwave

No platinum-containing 99 (32%) oven in 0.01w citrate buffer (pH = 6.0) for & 5 min for antigen
Ch’:‘;r’T':;hera ecnonce 47 (15%) retrieval. Endogenous peroxidase activity was blocked by 5%

No data pyresp 7 @%) hydrogen peroxide for 5 min, followed by washings for 2 min

CR 142 (45%) with distilled water and Z 5 min with PBS (pH = 7.2). After

PR 40 (13%) blocking the nonspecific staining with normal horse serum, the

SD 22 (72@) tissue sections were incubated with the p21-specific mouse mono-
Ca’:ge of death 58 (18%) clonal antibody (NCL-WAF-1, Novocastra Laboratories Ltd, UK)

Ovarian cancer 204 (64%) at a workin_g dilution c_)f 1:10, overnight at +°€. Samples were

Other cause 34 (11%) washed twice for 5 min with PBS and incubated for 30 min with

Alive 78 (25%) biotinylated secondary antibody (Vectastain ABC Elite Kit, Vector

y Yy y

Total 316 (100%) Laboratories, CA, USA) in PBS. After two washings for 5 min in

PBS, the sections were incubated for 40 min in preformed avidin-
aIncl_udes 20 mixed epithelial, one Brenner, 32 unclassi_fied epithelial. PR, biotinylated peroxidase complex solution. Samples were washed
partial response; CR, complete response; SD, stable disease; PD, 2 x 5min with PBS, developed with diaminobenzidine tetra-
progressing disease, no chemotherapy 47 (15%). . ! . R .
hydrochloride (DAB) substrate (Sigma, UK) for 5 min, slightly
counterstained with Mayer’'s haematoxylin, dehydrated, cleared
and mounted with DePex (BDH Limited, Poole, UK).
The p53 protein was demonstrated using a similar IHC staining
protocol. We used a polyclonal CM1 (Novocastra Laboratories
Depending on the availability of representative tumour materiall-td, Newcastle upon Tyne, UK) at a working dilution of 1:1200
316 valid immunostainings for p53 and Ki-67 and 305 forwithout antigen retrieval. In each batch, known p53- and p21-posi-
p21/WAF1, respectively, could be completed in the present studytive tumour samples were used as positive controls, and the same
All tumours were staged according to the Internationalbiopsy processed without the primary antibody was used as a
Federation of Gynecology and Obstetrics standards (Canceegative control.
Committee of the International Federation of Gynecology and
Obstetrics, 1989). Retrospective review of the patient files wa¥i-67 immunostaining
performed to obtain all pertinent data on the primary tumour, typ&or Ki-67 detection, the monoclonal anti-Ki-67 antibody (MIB1,
of surgery, adjuvant treatment, recurrence and survival. In case ohmunotech, France) was used and diluted at 1:50 in PBS. In
incomplete primary information, the patients were retrospectivelyrief, 54m sections from the tumours were deparaffinized, rehy-
assigned a FIGO staging on the basis of these patient files. Patieditsited, and washed for 5min with phosphate-buffered saline
who died because of any postoperative complications weréPBS). The sections were heated in a microwave oven for
excluded from the survival analyses. The pertinent clinicopatho5 x 5 min in 0.01m citrate buffer (pH = 6.0). After microwave,
logical data of the patients are summarized in Table 1. the slides were rinsed with Tris-buffered saline (pH = 7.4).
Of the 316 patients, 121 underwent radical surgery (i.e. n&Endogenous peroxidase activity was blocked by 5% hydrogen
primary residual tumour), 230 received postoperative chemoperoxide for 5 min, followed by a wash for 5 min with PBS.
therapy, nine received postoperative radiotherapy and 39 womendirect ABC technique was used as described above. Tonsillar
received both therapies. Second-look or other debulking operatidissue sections served as positive controls.
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Table 2 The correlation of p21/WAF1 expression with p53 and cell proliferation in epithelial ovarian cancer

Sample Pp21/WAF1 Expression (%) X2 df P
No. Low High
p53 expression 305 21.5 1 < 0.000005
Negative 224 63 37
Positive 81 90 10
Cell proliferation 303 10.3 1 0.001
Low 84 56 44
High 219 75 25
Scoring of the p21/WAF1 immunostaining Scoring of the p53 and Ki-67 immunostaining

All slides were evaluated with a microscope (field diameter =The p53 and Ki-67 immunostaining was quantified using a digi-
490um) by one observer (MA), who was unaware of the clinicaltized image analysis system, CAS 200 (Cell Analysis System Inc.,
outcome of the patients. For p21, the positivity was assessed as tBknhurst, IL, USA) by one observer (MA), who was unaware of
percentage of positively-stained tumour cell nuclei in the entirehe clinical outcome of the patients. A quantitative ER/PR Package
tumour area. For further analyses, p21/WAF1 immunoreactivityCell Analysis System Inc, Version 2.0) for p53 and a software
was categorized into two groups: (1) low expression if < 10% opackage (Quantitative Proliferation Index) for Ki-67 utilizing two-
the tumour cell nuclei were positive, and (2) high expression, itolour image analysis system to calculate the proportion of p53-
> 10% of the tumour cell nuclei were positive. The 10% cut-offand Ki-67-positive area in relation to the total nuclear area was
point was the 75th percentile of the p21/WAF1 expression. used interactively. The p53- and Ki-67-positive tumour cell nuclei

Table 3 The relationships between p21/WAF1 expression and clinicopathological factors in epithelial ovarian cancer

Factor Sample p21/WAF1 Expression (%) X2 df P
No. Low High

Histological type 305 42.8 4 < 0.000005
Serous 110 76 25
Mucinous 31 7 23
Endometrioid 81 73 27
Clear cell 31 19 81
Miscellaneous 52 81 19

Histological grade 305 12.1 1 0.00049
1 43 58 42
2 106 60 40
3 156 80 20

FIGO stage 305 10.4 1 0.001
| 81 59 41
1l 46 57 43
1l 147 78 22
v 31 7 23

Primary residual tumour 279 14.7 1 0.0001
None 118 60 40
<2cm 51 63 37
>2cm 110 84 16

Chemotherapy response 255 4.2 3 0.24
CR 136 65 35
PR 40 80 20
SD 21 71 29
PD 58 74 26

Recurrence 162 1.3 1 0.26
No 91 60 40
Yes 71 69 31

End state 305 5.9 1 0.015
Dead 230 74 26
Alive 75 59 41

British Journal of Cancer (1999) 79(11/12), 1870-1878 © Cancer Research Campaign 1999



p21/WAF1 in epithelial ovarian cancer 1873

Figure 1 ~ Clear cell carcinoma of the ovary showing (A) a high expression Figure 2 Endometrioid carcinoma of the ovary showing (A) a few weakly
of p21/WAF1 protein but (B) negative for p53 protein. Bar = 30 um p21/WAF1-positive nuclei (arrow). (B) Note the strong positivity for p53
protein. Bar = 50 um

as a percentage were calculated on at least 10 randomly selectet Meier, 1958). Multivariate survival analysis was done with the
fields using thex 400 magnification. For further correlation with  SPSS-Cox programme package using the log likelihood ratio
the clinicopathological data, the p53-immunostaining was classisignificance test in forward-stepwise manner (Cox, 1972). Overall
fied as (1) positive, when over 10% nuclei stained positive and (XQurvival was defined as the time interval between the date of
negative when less than 10% of the nuclei were positive (Kohler eturgery and the date of death due to ovarian cancer. Recurrence
al, 1993a). The Ki-67 positivity was classified into two groups: (1)free survival was defined by the time interval between the date of
low proliferation group when < 20% of the tumour cells were Ki-surgery and the date of diagnosed recurrence. Probability values
67-positive and (2) high proliferation group wher20% of the less than 0.05 were regarded as significant. In Cox’s multivariate
tumour cells were positive (Garzetti et al, 1995). analysis a removal limit o < 0.10 was used as an additional
criteria.

Statistical analyses

The SPSS-Win 7.5 program package was used in a PC compuBESULTS
for basic statistical calculations. First, the relationships (Spearm
correlations) between p21, p53 and Ki-67 expression levels were
analysed. Each parameter in the analysis was considered aghatotal of 305 primary ovarian tumours were evaluable for
continuous variable. The inter-relationships between the categop21l/WAF1 immunostaining. p21/WAF1 staining was confined to
ical IHC variables and their association with clinicopathologicalthe tumour cell nuclei (Figure 1A). The median percentage of
parameters were examined by contingency tables, which wei@21/WAF1-positive tumour cell nuclei was 3.0% (range 0-90%).
further analysed by?2-tests. Univariate survival analyses were Of the 305 cases, 26%: (= 82) were entirely negative for
based on the Kaplan—Meier method (log-rank analysis) (Kaplap21/WAF1, whereas 30% of the tumours showed high expression

1/WAF1 immunostaining
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Table 4 Univariate overall and recurrence-free survival analysis of the patients

Factor Surviving Recurrence-free
at 5 years at 5 years
N % P N % P2
Age at diagnosis (years) 306 0.0005 166 0.15
<50 65 55 40 68
50-65 130 37 74 50
> 65 111 25 52 48
Histological grade 306 0.0002 166 0.15
1 48 54 31 67
2 106 48 63 62
3 152 23 72 43
Histological type 306 0.096 166 0.0098
Serous 110 28 52 39
Mucinous 36 54 28 61
Endometrioid 82 36 41 67
Clear cell 31 51 22 62
Miscellaneous a7 35 23 53
Primary residual tumour 281 < 0.00005 158 < 0.00005
None 123 70 105 70
<2cm 53 20 30 38
>2cm 105 8 23 16
p21/WAF1 expression 295 0.012 157 0.23
Low 203 31 99 50
High 92 47 58 64
p53 expression 306 < 0.00005 166 0.0006
Negative 226 44 137 60
Positive 80 17 29 28
p21/p53 expression 295 < 0.00005 157 0.0004
p21-/p53+ 70 15 24 21
p21+/p53— 84 47 54 62
p21+/p53+ 8 38 4 75
p21-/p53— 133 40 75 59
Cell proliferation 304 <0.00005 166 0.002
Low 88 54 60 70
High 216 30 106 46

al og-rank analysis.

1.0

P=0.012

0.8 P <0.00005

0.6

high p21/WAF1
y p21-/p53—

Probability of cumulative survival
Probability of cumulative survival

0.4
low p21/WAF1 p21+/p53—
00 [ T ae—
024 50 100 150 200 250 00l j‘;i‘ ———P2l-lpssy
Follow-up time (months) ] 50 100 150 200 250

Follow-up time (months)

Figure 3  Kaplan—Meier overall survival analysis of the patients with
tumours expressing high or low p21/WAF1 protein Figure 4 Kaplan—Meier overall survival analysis of the patients with
different combinations of p21/WAF1 and p53 expression

of p21/WAF1, the staining being diffuse in 73% of these positive

tumours. the primary tumours. According to the 10% cut-off point, 26%

(n = 83) of the tumours were positive for p53 protein. Similarly,

the Ki-67 staining was also observed in tumour cell nuclei. The
p53 staining was confined to tumour cell nuclei (Figure 2B), andnedian percentage of Ki-67-positive tumour cell nuclei was 29%
only a few cases with cytoplasmic staining were observed. Anyrange 0-78%). Accordingly, 71% of the primary tumours were
degree of nuclear p53 immunopositivity was observed in 30% ofonsidered to be highly proliferative.

p53 and Ki-67 immunostaining
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Relation of p21/WAF1 expression to p53 and cell with the primary residual tumour > 2 cm, 84% of the tumours
proliferation expressed low p21/WAF1 protein (Table 3). Importantly, 79% of
SIQe patients who eventually died of their disease during the follow-

An inverse correlation was observed between p21/WAF1 and p o, had low p21/WAF1 expression in their tumours

expression (Spearmans — 0.24,P < 0.0005) (see Figures 1 and 2)
and Ki-67 expression (Spearmarm; — 0.20,P < 0.0005) as shown
in the contingency tables (Table 2). Positive p53 expression waselation of p53 expression and cell proliferation to the
directly associated with high cell proliferatiogz(P = 0.0001); clinicopathological data

o [ ; . .
88% of the p53-positive tumours were highly proliferative. The p53-positivity was significantly associated with high grade

of the tumour ¥2, P = 0.0004), with advanced FIGO stage
(P = 0.0001), presence of residual tumoBr<0.00001), serous
histological type P = 0.005) and recurrence of the disease
The low expression of p21/WAF1 protein was significantly associ{P = 0.007). A significant correlation was observed between
ated with the high grade, advanced stage, serous and miscelthe fatal disease outcome and p53-positivity= 0.00002). In
neous epithelial type of tumour (Table 3). Clear cell tumourghe complete chemotherapy response group, there were more
showed high expression of p21/WAF1 protein. In those patientp53-negative (83%) than p53-positive tumours (1896 0.001).

Relation of p21/WAF1 expression to the
clinicopathological data

Table 5 Results of Cox’s multivariate analysis for overall and recurrence-free survival

Category Beta (SE) Relative risk P-value
(95% ClI)

Overall survival

FIGO stage 0.0006
|
I 0.51 (0.35) 1.66 (0.84-3.28) 0.14
1] 0.88 (0.37) 2.42 (1.17-5.01) 0.018
v 1.63 (0.42) 5.12 (2.23-11.74) 0.0001
Age at diagnosis (years) 0.02
<50
50-65 0.44 (0.24) 1.55 (0.97-2.46) 0.067
>65 0.67 (0.24) 1.95 (1.22-3.13) 0.0055
Primary residual tumour < 0.00005
None
<2cm 1.17 (0.31) 3.21 (1.73-5.94) 0.0002
>2cm 1.54 (0.31) 4.65 (2.52-8.59) < 0.00005
Adjuvant chemotherapy 0.019
Platinum-containing
Non-platinum 0.35 (0.18) 1.42 (1.00-2.02) 0.047
None 0.78 (0.31) 2.19 (1.18-4.06) 0.013
Recurrence-free survival
Histological type 0.038
Serous
Mucinous —0.73 (0.46) 0.48 (0.20-1.18) 0.11
Endometrioid —0.86 (0.37) 0.42 (0.21-0.87) 0.019
Clear cell —0.42 (0.40) 0.66 (0.30-1.46) 0.31
Miscellaneous —0.93(0.38) 0.39 (0.19-0.84) 0.015
Primary residual tumour < 0.00005
None
<2cm 0.89 (0.32) 2.43 (1.31-4.50) 0.0049
>2cm 1.56 (0.32) 4.78 (2.54-8.98) < 0.00005
p53 expression
Negative
Positive 0.75 (0.30) 2.11(1.17-3.81) 0.013
p21/p53 expression 0.0072
p21-/p53+
p21+/p53— —1.06 (0.36) 0.34 (0.17-0.70) 0.0037
p21+/p53+ —a
p21-/p53— —1.08(0.33) 0.34 (0.17-0.65) 0.0012

aNot stable due to few cases.
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High proliferative activity (determined by Ki-67 expression) primary residual tumour and adjuvant chemotherapy proved to be
was significantly related to the high gragg, ;P = 0.001) and to  significant predictors of the overall survival (Table 5). p53 expres-
the advanced stag® € 0.001) of the tumour, as well as diseasesion, primary residual tumour and the histological type were
recurrence® = 0.013) and deattP(< 0.001). significant prognostic factors of recurrence-free surviva 148)

(Table 5). When the different combinations of p21/WAF1 and p53

expression replaced the p53 expression in the Cox’s analysis, they
Survival retained independent statistical significance in the multivariate
recurrence-free analysis. Patients with p21+/p53— tumours had a

Clinicopathological factors and survival S . . .
At the end of the follow-up 238 (75%) patients were dead 20‘f.lgnlflcantly lower risk for recurrent disease than patients who had
’ ?21—/p53+ tumours (Table 5).

(86%) due to their ovarian cancer. The median overall survival 0
the patientsi(= 316) was 33 months (95% ClI, 26—40) and the 5-year

overall survival rate was 37%. In univariate survival analysis, the higPISCUSSION

grade disease, advanced stage, older age at diagnosis, primary residi p21/WAF1 gene is induced by any DNA-damaging agents
tumour > 2cm and platinum-containing adjuvant chemotherapyhat trigger G1 arrest in cells with the wild-type p53 but not in
(P = 0.046) were significant predictors of poor overall survival (Tablemutant p53-containing cells (El-Deiry et al, 1994). On the other
4). In univariate recurrence-free analysis, only the serous histologicalind, studies using fibroblasts from p53 knock-out mice (Michieli
type and the primary residual tumour > 2 cm were associated signiét al, 1994), breast carcinoma cells (Sheikh et al, 1994), human

cantly with the recurrent disease (Table 4). leukaemia cells (Zhang et al, 1995) and ovarian cancer cells
(Elbendary et al, 1994) have shown that p53-independent path-
p21/WAF1 expression and survival ways for p21/WAF1 induction exist as well. Due to the paucity of

The low p21/WAF1 expression was a significant predictor of poofdata on the p21/WAF1 expression and its relation to p53, tumour
overall survival £ = 0.012) in the univariate analysis (Table 4, proll_feratlon and patient survival in epnhellal ovarian cancer, we
Figure 3). The p21/WAF1 expression had no significant associsstudied the present cohort of these ovarian neoplasms by IHC.

tion with the overall survival in the different subgroups of histo- N the present series, p21/WAF1 expression was entirely absent
logical grade, FIGO stage, primary residual tumour, cellin 26% of the tumours. Any degree of p21/WAF1 positivity was
proliferation or p53 expression. In the serous tumours, the higRPServed in 74% of the tumours, and intense positive signals in
p21/WAF1 expression predicted better 5-year survival (44% v§0% of the cases. Thesel figures are consistent with thosg reported
22%) (P = 0.01). In the older age group (> 65 years), the low" & few_ previous studies, where p21/WAF1 expression was
p21/WAF1 expression predicted poor overall survivai(0.04).  detected in 7-75% of the ovarian tumours (Barboule et al, 1995;

In the recurrence-free survival analysis, p21/WAF1 expression ha@uer et al, 1996; Lukas et al, 1997; Werness et al 1997).
no predictive value (Table 4). Shigemasa et al (1997) studied the p21/WAF1 mRNA expression

in 13 ovarian tumours and they found p53 mutation in 69% of

) . ) o ) tumours underexpressing p21 mRNA. We found a statistically
p53 expression, proliferative activity and survival significant inverse correlation between p21/WAF1 expression and
The pS3-positivity and high proliferative activity were strongly n53 \yhich is in accordance with the data of Elbendary et al (1996)
associated with both the overall and recurrence-free survivgl, oihelial ovarian cancer cells, as well as with the observations
(Table 4). P:?ltlents with p53-p0$|t|_ve tumours h_ad only 17% 5_—yeqh breast cancer (Bukholm et al, 1997). Previous studies on gynae-
0\_/erall surV|vaI_ as, compared with 44% s_ur\_/lval of_the patlent%:ological malignancies have shown either no correlation between
with p53-negative tumoursP(< 0.00005). Similarly, highly pro- 51 \yAF1 expression and p53, e.g. in ovarian (Werness et al.,
liferative tumours had 30% 5-year overall survival compared withlgg7) and endometrial cancer (Backe et al, 1997: Ito et al, 1997),
that (54%) of the tumours with low proliferative activity. BY o h53.independent expression of p21/WAF1 in cervival cancer
combining the results of p21/WAF1 and pS3 expression, the\yemess et al, 1997). Our results suggest, that p21/WAF1 expres-
patients with p21—-/p53+ tumours h._eld a poorer prognosis in thg, . e regulated p53-dependently in the vast majority of epithelial
univariate overall_le < 0.00005) (Fig. 4) ar_wd rec_urrence-free ovarian cancers. It can also be assumed, that IHC detection of p53
(P = 0.0005) survival analyses compared with patients who had .., 1\jation is related to p53 mutation or to stabilized p53 after
other combinations of these two proteins in their tumours (Tabl?unctional inactivation by nonmutational events (Harada et al,
4). This was independent of the dichotomized histological grad3997). However, the relationship between p21/WAF1 expression
(grade 1-2 vs grade 3) but not of the FIGO stage, although the, h53 is highly complex and seems to be tumour type-specific as
prognostic value of p21-/p53+ expression reached a borderling,,
statistical S'Qn'f'came |_n p:?\tlents with FIC_-Z-O_ _stages I”__IV p21/WAF1 negatively regulates cell proliferation by inhibiting
(P = 0.05). High cell proliferation was also a significant predlctoerkS in some normal tissues (El-Deiry et al, 1995) and tumour
of poor overall survival in patients with both a low= 0.007) and cells (E-Deiry et al, 1993). The present demonstration of an
ahigh ¢ = 0.03) p21/WAF1 expression. inverse correlation between p21/WAF1 expression and a prolifera-

tion marker Ki-67 is in alignment with this notion (El-Deiry et al,

Multivariate survival analysis 1993, 1995). Similarly, an inverse correlation between p21/WAF1
The complete data for a multivariate overall analysis was availablexpression and Ki-67 was documented in endometrial cancer
from 265 patients. The histological grade and type, tumour stagéPalazzo et al, 1997). On the other hand, earlier studies with
primary residual tumour, adjuvant chemotherapy, age at diagnosigyarian (Barboule et al, 1995; Werness et al, 1997), endometrial
p21/WAF1 and p53 expression and tumour proliferation wergBacke et al, 1997) and breast cancers (Diab et al, 1997) have
entered into Cox’s analysis. The FIGO stage, age at diagnosif|und no correlation between p21/WAF1 expression and tumour
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proliferation. However, these data might be skewed by the limiteét al, 1991; Kohler et al, 1983 Levesque et al, 1995). The

number of cases studied. It may well be that larger series afbserved prognostic significance of Ki-67 in the present study is

tumours like the one of our present study are needed to democensonant with the data of Garzetti et al (1995). To assess further

strate the growth-inhibitory effects of p21/WAF1. It soundsthe prognostic power of p53 and p21/WAF1, we combined the

feasible that the blocking of cell proliferation by p21/WAF1 may p21/WAF1 expression to that of p53. Indeed, p21-/p53+ tumours

permit cell differentiation and senescence, as shown in severbbd a significantly lower survival than p21+/p53— tumours. This

human tissues, e.g. in lung carcinomas p21/WAF1 overexpressi@bservation retained its significance independently of the

is related to histological differentiation (Marchetti et al, 1996).  dichotomized histological grade of the tumour. In the multivariate
The low p21/WAF1 expression was significantly associatedrecurrence-free analysis, combining the p21/WAF1 expression to

with high grade of the tumour, advanced FIGO stage and serous pb3 even increased the power of p53 to predict the recurrent

miscellaneous epithelial histological type. Accordingly, 53% ofdisease. This implicates that the p21-/p53+ ovarian epithelial

the serous and 87% of the miscellaneous epithelial tumours wereoplasia might be more prone to treatment failures.

poorly differentiated and the low expression of p21/WAF1 in these In summary, p21/WAF1 expression seems to be p53-dependent

tumours indicates the relation of p21/WAFL1 to tumour differentia-in epithelial ovarian cancer. p21/WAF1 expression also negatively

tion (El-Deiry et al, 1995; Doglioni et al, 1996). In concordance ofregulates cell proliferation and probably regulates cell differentia-

the study of Werness et al (1997), we noticed a higher p21/WAFtion as well. In addition, the low p21/WAF1 expression was an

expression in clear cell tumours. There was a tendency for highenfavourable prognostic sign in the univariate survival analysis,

p21/WAF1 expression in the group with complete chemotherapylthough it lost its significance in the multivariate analysis.

response but it did not reach statistical significance. However,

these flndlngs suggest_t_h{it tumours with p21/WAF1 eXpreS.SI(.)RCKNOWLEDGEMENTS

may have higher sensitivity to adjuvant chemotherapy. This is
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present study, the lower p21/WAF1 expression was a significant

predictor of poorer overall survival in the univariate survival

analysis (47% vs 31% of 5-year survival rdte; 0.012) but not of REFERENCES
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