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Abstract

Introduction: Both environmental and genetic factors increase the likelihood of developing rectal cancer.
Aim: To assess the EGFR and p21 immunoreactivity in rectal cancer and to assess its relationship with the clinical outcome.
Material and methods: Applying exclusion criteria, 102 patients with stage -V rectal cancer, who had undergone scheduled

surgery during the period 2005-2011, were included in the study. There was a follow-up study with a span of 5 years from the
date of the surgery. Immunohistochemistry using epidermal growth factor receptor (EGFR Ab10, Clone111.6) and antibodies
against p21 (p21"A% (Clone H252)) was performed to detect overexpression of the targeted receptor. Digital analysis of positive
reactions of membranes and nuclei was performed utilizing Visiopharm.

Results: The degree of EGFR intensity (log OR = 0.854, OR = 2.35, 95% Cl: 1.14-4.85, p = 0.021) is a significant factor in the
prognosis of death within 2 years after surgery. The OS curve showed a significant decrease after 40 months from the date of
surgery in the cases where EGFR had high expression. The ROC curve for cancer stage, according to the UICC classification and
EGFR expression, in order to predict 2-year RFS, reached a high specificity value (ROC = 0.81, p = 0.0408). The analysis showed
no statistically significant differences in the survival curves of patients in groups with immunoreactivity of p21 protein at 0,
1, 2,3 (p = 0.6453 in the log-rank test). Also, it is not a significant risk factor for death (HR = 0.915, p = 0.7842) or for tumor

dissemination (HR = 0.94, p = 0.9426).

Conclusions: The determination of EGFR immunoreactivity is important in the monitoring and treatment of patients with

rectal cancer, as opposed to p21.

Introduction

Rectal cancer is the third leading cancer worldwide
and the fourth cause of death. It is known that both
environmental and genetic factors increase the likeli-
hood of developing it. Most rectal cancers are sporadic.
Adenocarcinomas account for 95% of all rectum cancer
cases. Treatment of rectal cancer usually involves sur-
gical resection following radiation therapy [1-3]. The
survival of rectal cancer patients strongly depends on
the clinical stage [4].

The EGFR receptor specific for epidermal growth
factor cells (c-ErbB-1/HER), is a member of the trans-
membrane class 1 receptors containing two cyste-

ine-rich domains in the extracellular part, and in the
intra-plasmatic part a domain showing activity of tyro-
sine kinase activity [4, 5]. The binding of EGF or another
ligand to EGFR causes phosphorylation and conforma-
tional change with tyrosine kinase activation in the en-
doplasmic domain. Under normal circumstances, EGF
stimulates the proliferation of both mature epithelial
cells and stem cells to renew the damaged epithelium.
Nevertheless, if uncontrolled, it could lead to cancer
[1-3]. It is believed that the pathway, via the RAS pro-
tein family, is the key factor in initiating the process
of cell proliferation. The normal bowel mucosa does
not express EGFR at a detectable level for immunohis-
tochemistry (IHC). Any type of IHC expression proves
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the mutation and amplification of the EGFR gene and
over-expression of that signaling pathway [6-8]. In the
case of rectal cancer, EGFR over-expression is found in
approximately 25-82% of cases. The intensity of EGFR
expression correlates with IHC intensity, the severity of
illness and the risk of distant metastases [9]. EGFR trig-
gers secondary transmitters, including KRAS, BRAF and
MYC, whilst simultaneously activating the PI3K pro-met-
abolic pathway [10]. Moreover, a parallel target is the
MAPK pathway influencing cell survival. The occurrence
of a mutation in the KRAS or BRAF gene means that
these proteins are constantly active regardless of the
activation or non-activation of EGFR.

The P21 protein is encoded by the WAF1/CIP1 sup-
pressor gene, induced by oncoprotein p53, a wild-type
TP53 gene product, and is involved in inhibiting the cell
cycle between G1/S phases. Its contribution to the regu-
lation of DNA repair and replication, as well as apoptosis
modulation, has been proven [1-3]. After DNA damage,
p21 induced by p53 either leads to cell cycle arrest or
it can evoke cell apoptosis [11]. The involvement of p21
in intracellular transcription of signals from the growth
factor receptors to the cell nucleus by activation of the
kinase cascade and Raf proto-oncogene has also been
described [6—8]. Another p21 function is to induce cell
growth arrest by blocking the nuclear antigen of prolif-
erating cell (PCNA) activity in DNA replication and ‘mis-
match’ in DNA repair [12—-14]. Therefore, we decided to
test the usefulness of p21 as a cancer biomarker.

Aim

The aim of the study was to assess the survival rate
of patients after stage |-V rectal cancer surgery during
the 5-year period after the surgery, including the clinical
features, EGFR immunoreactivity, the p21 immunoactivity
and their impact on survival without local recurrence, sur-
vival with local recurrence and dissemination of cancer.

Material and methods

Using the appropriate inclusion and exclusion crite-
ria, 102 patients with stage -1V rectal cancer, who had
been operated on between 2005 and 2011, qualified for
the study. Inclusion criteria included male and female
patients who had undergone scheduled surgery due to
cancer of the rectum, in whom metastatic cancer was
excluded and who did not have other gastrointestinal
tract tumors. These patients qualified for surgery with
the intention of being treated, and otherwise suffered
from no medical conditions (internal, cardiological, pul-
monary). The clinical outcomes were overall survival
(0S) and relapse-free survival (RFS), which was under-
stood as local recurrence-free survival and dissemina-
tion-free survival.

The clinical features of the patients participating
in the study were analyzed, taking into account age,
sex, symptoms of the disease, body mass index (BMI),
review of preoperative diagnostics, analysis of surgery,
postoperative course, especially the occurrence of gen-
eral and local complications, analysis of histopatholog-
ical examination of postoperative samples and immu-
nohistochemical tests determining EGFR overexpression
and immunoreactivity of p21protein. The second stage
of the research was a follow-up that allowed assess-
ment of the patient’s survival without local recurrence,
with local recurrence and neoplastic spread within
5 years after surgery.

The research methodology was divided into two
stages. The first stage included a retrospective analysis
of the medical history of patients who qualified for the
study. The second stage included immunohistochemical
studies assessing EGFR immunoreactivity in postoper-
ative specimens. The study included patients without
pre-operative radiotherapy. Finally, 102 patients, aged
41-87, were enrolled in the study. These included
41 women and 61 men with rectal cancer confirmed by
a histopathological examination. There was a follow-up
study with a span of 5 years from the date of the sur-
gery. All the patients with adjuvant pre-operative ra-
diotherapy were excluded, and all the participants with
stage IlI-IV rectal cancer were subjected to FOLFOX-4
based chemotherapy (oxaliplatin 85 mg/m?, calcium
folinate 200 mg/m?, fluorouracil 400 mg/m?, fluoro-
uracil 600 mg/m?). The patients’ written consent was
obtained.

Classic immunohistochemical tests, using an anti-
EGFR antibody (EGFR 96 Ab10, clone 111.6), were per-
formed. All the tests performed had been fully validat-
ed with the intention of in vitro use. All the reactions
were carried out using BenchMark XT (Ventana Medical

Figure 1. Poorly differentiated rectal adenocarci-
noma with EGFR overexpression
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reaction and 3 — strong reaction

Systems; Roche Group, Tucson, USA). After fully auto-
mated dewaxing and repeated hydration reaction of
the samples, the processes of unmasking of the an-
tigen by proteinase K (37°C, 5 min) were conducted,
followed by an incubation period with the primary an-
tibodies (1 : 50 dilution, 20 min incubation). The time
and the temperature of both the antigen retrieval and
the incubation of primary antibodies were strictly in
accordance with the manufacturer’s recommendations
, followed by further routine steps. A universal DAB
Ventana detection kit was used. A four-level scale de-
scribing the EGFR reactivity was used: O — no reaction,
1 —weak reaction, 2 — moderate reaction and 3 — strong
reaction (Figure 1).

Classic immunohistochemical tests were applied
using antibody (p21WAF1 (clone H252). All performed
tests were fully approved with the aim of being applied
in vitro. All reactions were carried out using BenchMark
XT (Ventana Medical Systems; Roche Group, Tucson),
USA). After fully automated dewaxing and reirrigation
of samples, the process of antigen unmasking by pro-
tease K (37°C, 5 min) was carried out, followed by in-
cubation with primary antibodies (dilution 1 : 50, incu-
bation time 20 min). The temperature of both antigen
collection and the incubation of primary antibodies was
closely in compliance with the producer’s recommen-
dations and then a further standard procedure was
followed. A universal DAB detection kit, DAB Ventana
ultra-View, was applied. A four-level system describ-
ing p21 reactivity was used: 0 — no reaction, 1 weak
reaction, 2 moderate reaction and 3 — strong reaction
(Figure 2).

All calculations were made using a digital slide
analysis using a Hamammatsu NanoZoomer S210 slide
scanner (Hamammatsu, Hamamatsu City, Shizuoka
Pref. Japan). After the scanning of the entire slide, a dig-
ital image analysis was then performed using the Visio-
pharm membrane application (Visiopharm, Hoersholm,
Denmark). The application used allowed us to diversify
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Figure 2. A four-level system describing p21 reactivity: 0 — no reaction, 1 — weak reaction, 2 — moderate

Y.

the intensity of the plasmalemmal reaction and avoid
subjectivity.

Statistical analysis

The collected data were subjected to statistical anal-
ysis using the Kaplan-Meier method, log-rank test, Cox
proportional hazard model and logistic regression. In
the tests, the significance level of 00.5 was adopted for
the purposes of statistical inference. In statistical anal-
yses, licensed SAS 9.3 software and Excel were used.

Results

The follow-up covered a period of 5 years. The end-
points were: OS and RFS understood as local recur-
rence-free survival and dissemination-free survival. Of
the 102 patients studied, 56 survived at the end of the
observation period (i.e. 55%), including one with local
recurrence and one with disseminated neoplasm. For-
ty-six patients did not survive, among whom, 7 had local
recurrence and the median survival was 26.6 months,
while the median tumor-free survival was 21.6 months.

Survival was analyzed in groups defined according
to various criteria.
1.Sex — 66% of women and 67% of men survived

3 years. Sex has no significant effect on survival and
median survival time (Figure 3).

2. Histopathological diagnosis — the postoperative
samples were dominated by adenocarcinoma in
84 patients, i.e. 82.4%, while the rest were mucinous
adenocarcinoma. There was no statistically signifi-
cant difference in the survival of patients with adeno-
carcinoma and mucinous adenocarcinoma (Figure 4).

3. Histologic tumor grading — the probability of survival
decreases with the increase in the degree of histolog-
ical differentiation. There was no statistically signif-
icant difference in the relapse-free survival (without
local recurrence and without neoplastic spread) in
patients in groups G1, G2 and G3 (Figure 5).
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Figure 3. A — Overall survival curves expressed in months in the groups of women (W) and men (M).
B - Relapse-free survival curves, expressed in months, in the groups of women (W) and men (M)
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Figure 4. A — The course of the survival curves of patients with histopathological diagnosis: 1 — adenocarci-
noma, 2 — mucinous adenocarcinoma. B — Relapse-free survival curves, expressed in months, in the groups
of 1 —adenocarcinoma, 2 — mucinous adenocarcinoma
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Figure 5. A — Survival curves, B — relapse-free survival curves in months for patients with grading of 1, 2 or
3, respectively
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Figure 6. Survival curves, expressed in months,
in groups of patients with the UICC stage of the
neoplastic disease of I, Il, Il or IV, respectively
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4. UICC stage of cancer disease — the probability of sur-
vival decreases with the advancement of cancer dis-
ease (Figure 6).

The summary of the multi-stage logistic regression test
including BMI, patient age and clinical stage showed
that (Table I):
—BMI is not: a significant risk factor for death,
does not significantly affect the risk of neoplastic

spread and is not a significant risk factor for the
recurrence of neoplasm;

—the cancer stage has a statistically significant im-
pact on the risk of death of a patient. With each
stage, the risk of death increases by about 10%;

—the age of the patients at the time of surgery in-
dicates a greater risk of death, by about 4%, with
each successive year in age.

5. Expression of EGFR — patients with lower EGFR ex-
pression live longer than patients with higher EGFR
expression (Figure 7).

Higher EGFR intensity increases the risk of death
4 times, the risk of cancer spread 4.6 times, and the
risk of cancer recurrence 4.3 times (Table I1).

. Immunoactivity of p21 protein — the probability of
survival does not show a statistically significant
dependence on the activity of the p21 protein. Re-
lapse-free survival (without local recurrence and
cancer spread) of patients who did not reveal p21
immunoactivity (0;1) did not differ significantly from
relapse-free survival of patients with p21 hyperimmu-
noactivity (2;3) (Figure 8).

The level of p21 reactivity is not a significant risk fac-
tor for death and is not a significant risk factor for
cancer spread.

Table I. Comparison of 2-years RFC with predictive factors (multistep logistic regression test)

Parameter Parameter evaluation OR 95% Cl P-value
BMI —-0.0945 0.910 0.805-1.028 0.1297
Age 0.0133 1.013 0.961-1.069 0.6228
UICC stage 1.596 4.93 2.15-11.35 0.0002
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Figure 7. OS curves in log-rank test. A — Low EGFR vs high EGFR expression p = 0.0004 (low intensity 0-1,
high 2-3), B — relapse-free survival curves in months for patients with lower EGFR intensity (level 0 or 1)

and higher EGFR intensity (level 2 or 3) p = 0.0408
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Table II. Results of using the Cox proportional hazards model with independent variable EGFR expression and

death, cancer dissemination as well as cancer recurrence as endpoint events

Variable Parameter evaluation %2 Pr. > 2 Risk factor
EGFR 1.441 10.511 0.0012 4.228
EGFR 1.536 3.900 0.0483 4.650
EGFR 1.467 3.508 0.0610 4.340
A B
1.0 1.0 “?:
HHH——

© 0.8 = 0.8-
2 2

2 <

a 3
2 0.6+ 2 0.6

o o
2 2
= 0.4+ = 0.4+
< [
Qo Qo
e e
a 0.2 1 a 0.2 1
O L T T T T T T O L T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
Overall survival Relapse-free survival
p21 —— No immunoreactivity p21 —— No immunoreactivity

— High immunoreactivity

— High immunoreactivity

Figure 8. A — Survival curves (expressed in months) for patients who did not show immunoreactivity of
p21 (grade 0 and 1) and in patients with high immunoreactivity (grade 2 and 3). B — Curves of relapse-free
survival (expressed in months) for patients with no immunoreactivity of p21 (0.1) and with p21 immuno-
reactivity (2.3). The relapse-free survival curve (without local recurrence or dissemination) for patients who
did not show p21 immunoreactivity does not differ significantly from the survival curve without recurrence
for patients with high p21 immunoreactivity (p = 0.7288 in the log-rank test)

Discussion

Although not all publications show that the patient’s
age is an independent prognostic parameter, it seems
reasonable to say that advanced age can be treated as
a potential factor that worsens the prognosis, and in
older patients poor treatment outcomes could be ex-
pected. The median incidence of rectal cancer in women
was 65 years of age, and in men it was 66 years of age.
The age of the patients at the time of surgery indicates
a greater risk of death, by about 4%, with each succes-
sive year in age. The causes of the poor prognosis in
older people are unclear and difficult to explain. The
most probable causes seem to be the state of the im-
mune system and immunity (5) as well as the state of
the circulatory system.

There were 41 women and 61 men in the study
group of patients. There was no statistically significant
difference in survival between women and men in the
log-rank test (p = 0.336). Similarly, it was found that the
probability of relapse-free survival (i.e. without local re-

currence and without cancer spread) has no statistically
significant dependence on sex (p = 0.8902).

The lack of a significant association between the
patient’s sex and prognosis of the outcome was con-
firmed by the majority of widely known studies, both
older and the latest [6, 7]. However, some authors found
statistically significantly higher rates of overall survival
in women [8, 9]. A possible cause could be the protec-
tive effect of pregnancy and childbirth. Perhaps a more
important role is played by the structure of the pelvis,
as well as adequate radial margins easier to obtain in
women and greater oncological radicalism. This is sup-
ported by the results of studies by Buhre et al. [10],
showing significantly better overall and asymptomatic
survival for women, as well as lower rates of locoregion-
al recurrences. This means that the potential reasons
for a better prognosis in women can be associated with
more effective local control [5, 11].

In terms of histopathology, rectal cancer is main-
ly adenocarcinoma, diagnosed in 98% of cases. Many

Gastroenterology Review 2021; 16 (4)
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tumors produce mucin, which is secreted into the in-
testinal lumen, worsening, according to some research,
the prognosis of rectal cancer [5, 11]. It is estimated
that they account for 10-15% of the total number of
colon and rectal cancers. It has also been shown that
they are much more common in younger patients, ac-
counting for up to 40% of cancers before the age of 40.
Okuno et al. [12] and Doglietto et al. [13] confirmed the
poor prognosis of mucinogenic carcinomas. Kanemitsu
et al. [14] and Nakamura et al. [15] observed signifi-
cantly poor overall 5-year survival, and Cerottini et al.
[16] 10-year survival, noting more frequent recurrences
of mucus-secreting tumors and their more extensive
spread through continuity. On the other hand, not all
publications confirm a significantly poor prognosis for
mucinous carcinomas, and Newland et al. [17] recorded
even higher survival rates (67% vs. 59%), as did Dent
etal [18].

In the study group, 18 (17.6%) patients were found
to have the tumor producing mucin. There was no sta-
tistically significant difference in the survival of patients
with a histopathological diagnosis of adenocarcinoma
and mucinous adenocarcinoma (p = 0.3635). Also, the
probability of relapse-free survival (without local re-
currence and without neoplastic spread) did not sta-
tistically significantly depend on the histopathological
diagnosis: adenocarcinoma, mucinous adenocarcinoma
(p = 0.7477 in the log-rank test). Therefore, it seems
justified to say that although mucus secretion does not
significantly worsen the treatment results, the histolog-
ical specificity and correlation with other clinical param-
eters indicate that these cancers constitute a separate
group of neoplasms in terms of developmental biology
and spread capacity [5].

It is believed that low-differentiated carcinomas
are characterized by more aggressive development and
greater growth dynamics. Another hypothesis is related
to tumor heterogeneity and assumes the predominance
of low-maturity cell clones at the time of intense tu-
mor infiltration and spread. Older studies (Eker [19] and
Elliot and Louw [20]) described a significantly higher
incidence of low-maturity neoplasms in patients under
30 years of age. Lawday et al. [8] noted a significant
predilection of highly differentiated rectal carcinomas
to localization in its upper part.

Rectal cancer was found to be G1 in 8 patients, G2
in 80 patients and G3 in 14 patients. Statistically signif-
icant differences were noted in the survival of patients
with G1, while for G2 and G3 grades p = 0.0977. No sta-
tistically significant difference was found in relapse-free
survival (without local recurrence and without neoplas-
tic spread) in patients in groups G1, G2 and G3, p =
0.3013.

Gastroenterology Review 2021; 16 (4)

Most of the patients in the study group, i.e. 74
(72.5%), were operated on in stage 3 of cancer (tu-
mor-node-metastasis (TNM) 3). Our own research has
shown that the probability of survival decreases with
the stage of neoplastic disease, according to the UICC
classification. The stage has a statistically significant
impact on the risk of patient’s death (p < 0.0007). With
the increasing clinical stage of carcinoma, each addi-
tional stage increases the risk of death by about 10%
(HR = 1.100).

An increase in EGFR expression was observed in tu-
mors of different locations and was usually associated
with a poorer prognosis, increased risk of relapse and
a shorter survival rate [21, 22]. However, the reports on
the effect of the EGFR hyper-expression on survival in
rectal cancer are not conclusive [23]. Part of the results
of clinical-pathological studies showed that the EGFR
expression is an unfavorable prognostic factor [24, 25].
EGFR expression is observed to varying degrees in solid
tumors. According to Herbst et al., EGFR overexpression
in rectal cancer occurs in 50-70% of cancer cases, while
according to other researchers, it occurs in about 25—
82%. In our study, the EGFR expression at levels 3, 2 and
1 was determined in 33 patients, i.e. 34.68%. Studies to
date have not explicitly confirmed the relationship be-
tween the EGFR expression and the survival of patients
with rectal cancer [26], although the study by Mayer
et al. showed that the EGFR expression in more than
50% of cancer cells is a negative prognostic factor [27].
Moreover, overexpression of EGFR (upregulation) is as-
sociated with more aggressive tumor growth, a poorer
prognosis and higher resistance to radiation; therefore
it can potentially be a useful marker in predicting com-
plete responses [25, 28, 29]. The results obtained in
our studies confirmed the above-mentioned reports —
the probability of survival was higher in patients with
a low EGFR intensity, p = 0.0004. The likelihood of RFS
was much higher in patients with a low EGFR expres-
sion than in patients with a high EGFR expression (p =
0.0297). The multicausal analysis showed that the high
EGFR intensity increases the risk of death 4-fold (HR =
4.228) and that high EGFR intensity increases the risk
of metastases 4.6 times (HR = 4.650). The multivariate
analysis also showed that high EGFR intensity increases
the risk of cancer recurrence 4.3 times (HR = 4.3). In-
terestingly, our study showed that among patients with
high EGFR levels, patients with pT4 predominated (p =
0.0003), although some researchers say that the correla-
tion between EGFR overexpression and clinical-patho-
logical parameters is not important [28, 30, 31].
According to them, this may seem only an additional
molecular event that worsens the result. In turn, our
own research showed that there was no statistically
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significant relationship between EGFR expression and
the type of histopathological cancer (p = 0.1965). Based
on the results of clinical observations, EGFR expression
was found to be an adverse prognostic factor. The EGFR
blocked by the monoclonal antibody entails the inhibi-
tion of many biological signaling pathways, often wors-
ening the result [28, 31].

p21 participates in the regulation of numerous nor-
mal cellular functions, including proliferation, differen-
tiation and apoptosis. A very close connection of p21
with TP53 suppressor gene mutation led to the conclu-
sion about its clinical usefulness in outcome progno-
sis. In assessing the clinical value of p21, the nuclear
accumulation of this protein was usually determined
qualitatively, with its presence in tumor cells between
36% and 71%, and even up to 80% of cases [32, 33].

In our study, we used a repeatable 4 tiered scale
supported by digital analysis to separate a weak and
evident reaction. Moreover, the applied solution allowed
us to avoid natural subjectivism. The highest activity
of p21was detected in 74 patients, i.e. 72.5%. In 5 pa-
tients, i.e. almost 5%, p21 activity was not detected.

Survival curves in four groups of patients, based on
the p21 expression level, show no statistically signifi-
cant differences (p = 0.6453 in the log-rank test). The
survival curve for patients who did not express p21 (0)
did not significantly differ from the survival curve for
patients with p21 overexpression (1; 2; 3) (p = 0.2205).
Observation of the course of treatment for relapse cov-
ered the period up to 102 months after surgery. In the
literature, there was no clear relationship between the
development of tumor recurrence and the appearance of
p21lras protein expression [33, 34]. In our study, it was
also found that the level of p21 did not affect cancer
recurrence. Some researchers have detected such a re-
lationship, although to a limited extent, for example,
concerning rectal cancers or a group of patients in stage
A and B, according to Dukes [35]. There was also no clear
correlation between frequency and RFS and the pres-
ence of p21 expression. This conclusion was confirmed
by our study, as there were no statistically significant
differences in RFS between groups of patients in expres-
sion groups 0, 1, 2, 3, p-value = 0.9650 in the log-rank
test. Based on the data presented, we suggest a lack of
prognostic significance of p21 in patients with sporadic
rectal adenocarcinoma; however, the immunohistochem-
ical assessment of the presence of p21ras may be use-
ful in assessing tumor biology, especially in combination
with other molecular preparations [33, 36, 37].

In our research among patients with p21 activity
level O, 1 or 2, the proportions of patients for whom
the time from surgery to death or the end of observa-
tion was below 2 years, between 2 and 5 years, or over

5 years, were at a similar level. Cox proportional hazard
model application with binary independent variable as-
suming a value of 0 when p21 levelis O or 1, and a val-
ue of 1 when p21 level is 2 or 3, leads to the conclusion
that p21 expression level is not a significant risk factor
for death (p = 0.7842), and is also not a significant risk
factor for tumor dissemination (p = 0.9426). Our data
presented here do not allow us to assign a greater sig-
nificance to p21 expression in detecting and monitoring
the course of rectum cancer treatment.

Conclusions

Overall survival and relapse-free-survival do not
depend on sex, histopathological diagnosis, histologic
tumor grading, or BMI. Patients with lower EGFR expres-
sion live longer than patients with higher EGFR expres-
sion. The probability of relapse-free survival was signifi-
cantly higher in patients with lower EGFR expression
than in patients with higher EGFR expression. Higher
EGFR intensity increases the risk of death 4 times, the
risk of cancer spread 4.6 times, and the risk of cancer
recurrence 4.3 times. The level of p21 reactivity is not
a significant risk factor for death and is not a significant
risk factor for cancer spread.
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