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ABSTRACT

We have analyzed by immunocytochemistry (ICC) the
frequency of p53 protein expression in 47 cases of chronic

by increasing organomegaly or a lymphocytic
doubling time of less than 12 months. Patients
with high risk disease are usually treated, in an

lymphocytic leukemia to assess the relationship between attempt to improve hemoglobin and platelets,
p53 and the disease stage as well as the possible impact Ofalthough asymptomatic patients can be moni-

this protein on the response to treatment and survival. Of
these, 42 samples were valid for interpretation. The over-
all frequency of p53 protein positivity in CLL was 16.7%

(7 of 42 cases). The percentage of p53-positive cells in-

creased with disease progression (25+7% in stage 3 vs

10.3+6.2% in stage 1+2). This difference, however, did
not reach statistical significance. A significantly poorer re-

sponse to therapy was observed in p53-positive compared

to p53-negative patients. Three out of 7 p53 (+ve) versus

tored and treatment only initiated upm disease
progressiorns3s].

Although the tumour specific action of most
anticancer agents has been attributed to their ef-
fect on actively proliferating cells, an increased
body of evidence suggests that anticancer drugs

31 out of 35 p53 (-ve) patients showed a response to thera- €Xert their action, at least partly, by triggering

py (p = 0.05). The verall survival rate was significantly
shorter in patients with p53 protein expressior 0.024).

The results of this study indicate that in CLL the expres-
sion of the p53 protein is associated with poor response to
chemotherapy and short survival.

Key Words:Chronic lymphocytic leukemia - p53 - Treat-
ment response - Survival.

INTRODUCTION

Chronic lymphocytic leukemia (CLL) is the
most common leukemia in adults. It is charac-
terized by a highly variable clinical course,

apoptosis. Of the factors controlling and regu-
lating this process, p53 is believed to be of prin-
cipal importancegi14.

p53 is a 53-kD nuclear phosphoprotein, the
product of a 20kb gene localized on the short
arm of human chromosome 17, at position 17
p13.1[27]. The main physiological functions of
p53 are cell cycle regulation, induction of apop-
tosis and stabilization of the genome. As each
of them are indispensable gatekeeping devices
of cellular homeostasis, alterations of the p53

even in patients presenting at the same clinical gene may play a central role in multistep car-
stage. Several features that may predict diseasecinogenesis process but also in the prognosis
progression and/or survival in CLL have been and response to therapy of a variety of tumours
identified, but the biological mechanisms un- [20].

derlying this variability in disease behavior are

not well understoo. In the majority of tumours, p53 is inactivat-

ed by mutations which result in the production

Treatment is reserved for patients with low- of a p53 protein with increased stability. This
or intermediate risk disease who are sympto- leads to the presence of positive p53 protein im-
matic or have progressive disease, as evidencedmunohistochemical staining of mutant cells, in
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contrast to cells containing wild-type (wt) p53
which generally do not stain due to the relative-
ly short half-life of the wt p53 protein4).

In the present study, we analyzed by immu-
nocytochemistry (ICC) the frequency of p53
expression in 47 CLL patients to investigate its
relationship to the disease stage as well as its
impact on the response to treatment and overall
survival.

PATIENTS AND METHODS

Patients:

We have studied peripheral blood samples
from 47 cases of CLL presented to the outpa-
tient clinics of the Medical Oncology Depart-
ment, National Cancer Institute, Cairo Universi-
ty and Unit of Hematology and Medical
Oncology, Zagazig University Hospital during
the period from January 1995 to April 1996. Di-

agnosis has been made between 1988 and 1996.

All patients were subjected to the following
evaluation:

1- Complete physical examination.
2- Complete blood count.
3- BM examination.

4- Immunophenotyping using monoclonal anti-
bodies and the immunoperoxidase staining
technique on the mononuclear cytopreps.

5- Bone marrow trephine to differentiate CR
from PR-NOD.

CLL was diagnosed on the basis of the crite-
ria recommended by the International Work-
shop on CLL[5] whereas clinical staging and
response were based on the criteria recom-
mended by NCI sponsored working group on
CLL [10]. All the cases were classical CLL.

Twenty seven patients were men and 20
were women. Overall, 15 patients were on treat-
ment at the time of this analysis, but all of them
had greater than 80% peripheral blood lympho-
cytes. All patients received chlorambucil in a
daily dose of 0.1 mg/kg plus prednisone were
which given in a daily dose of 1 to 2 mg/kg as
first-line therapy[34]. Patients were followed-
up for at least 42 months.

Methods:

Mononuclear cells were isolated from hepa-
rinized peripheral blood by Ficoll-Hypaque
density gradient centrifugatiops]. Air dried
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cytospins were prepared with a concentration of
5 x 10t cells per slide, fixed in acetone for 10
minutes, wrapped in aluminium foil and stored
at 4°C until stained. Fixed cytopreparations
were stained with a wide panel of primary mon-
oclonal antibodies (MoAb) against B and T an-
tigens. B-cell clonality was confirmed by the
expression of eithex or A light chains on the
cell surface membrane. All the reagents were
supplied by Becton Dickinson, Coulter and
Dako Patts Laboratories. The MoAb used for
the immunocytochemical detection of p53 was
DO-7 (Dako, Patts laboratories, Denmark)
which reacts with both wild-type and mutant
p53 protein. DO-7 was used at a final concen-
tration of 5 ug/ml. Immunostaining was per-
formed using the ABC immunoperoxidase
method as previously describgab] using the
Vectastain kit (ABC Kit-PK 4002, supplied by
Vector Laboratories, Burligame. CA, USA).

The percentage of p53 positive cells (LI)

was evaluated by light microscopy examining

500 lymphoid cells per sample. Normal lym-

phocyte preparations were always included and
were persistently negative. p53 positivity ap-

peared as intense brown nuclear staining, with
good preservation of morphological details

(Fig. 1). The reaction was always confined to
the nucleus.

Statistical methods:

Statistical analysis system was used for data
management and analysis. Harvard Graphics
were used for drawing figures.

Comparisons between groups with respect to
guantitative measurements were done using
Mann-Witney test for small sample size. For
comparisons between the different groups in the
case of qualitative measurements, Fisher's exact
test was userie].

Survival estimates were done using Kaplan-
Meier methods and comparisons between dif-
ferent groups of prognostic factors were done
using the Log Rank tegs].

All p-values were two-sideg.values< 0.05
were considered significant.

RESULTS

Patients' characteristics:

Twenty-seven patients were men and 20
were women. The mean age was 54.9+11.1
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years. According to the modified Rai staging tion. The overall frequency of p53 protein posi-
system of CLL, only one patient was in stage 1 tivity in CLL studied samples was 16.7% (7 of
(low-risk), 32 in stage 2 (intermediate risk) and 42 cases). The percentages of positive cells (LI)
14 in stage 3 (high risk) and according to the ranged from 7 to 35%. Four positive cases were
Binet's staging system, 8 patients had stage A, in stage 1-2 and another 3 were in stage 3. Two
25 had stage B and 14 patients had stage C dis- positive samples were found among the twelve

ease.

newly diagnosed patients both were in modified
Rai stage 2 disease (one of them was in Binet

According to the modified Rai staging sys- stage A disease).
tem, as only one patient was in stage 1 (low-
risk), therefore, patients in stages 1 and 2 were Response to therapy and survival:
considered as one group in all analyses. There  Overall, 36 patients showed a response
were no significant differences in age or sex while 9 showed no response. In the remaining 2
distribution between the two groups. With re- patients data were not available to determine
gard to hematologic profile and immunologic treatment response (Fig. 2). p53 expression and
studies, patients with stage 3 disease had a sig-stage 3 disease were associated with a signifi-
nificantly lower hemoglobin level at presenta- cantly poorer response to chemotherapy=
tion. All other parameters showed no differenc- 0.05 & 0.014 respectively) (Table 2). The survi-

es between the two groups (Table 1).

p53 Expression in CLL:

val rates at one, two and three years were sig-
nificantly shorter among patients with p53 posi-
tivity as well as those who did not respond to

Only 42 samples were valid for interpreta- treatment (Table 3 and Fig. 2).

Table (1): Clinical and immunologic characteristics of 47 CLL patients.

Characteristic

CLL stage 1+2 (n=33) CLL stage 3 (n=14) p value

Sex (M/F)
Age (years)

Peripheral blood:
- Hb conc. (g/dl)
-TLC (x 1®/L)
- Lymph. count (x 109/L)
- Platelet count (x 109/L)

Bone marrow:
- Percentage of lymphocytes
- Cellularity
Hypercellular n=13
Normocellular n=22

Immunologic studies:
- Phenotype
B-CLL n=39/42
T-CLL n=3/42
- p53 (+ve) n=7/42

19/14 8/6 0.097
55+9.4* 53+7.6 0.163
12.2+1.1 8.5+1.7 <0.001
60.336.0 71.4456.0 0.867
50.39+33.28 64.89+56.16 0.738
179.1+44.7 123.7+60.9 0.006
71.4+12.8 69.9+13.7 0.719
7 (31.8)** 6 (46.1)

15 (68.2) 7 (53.9) 0.480
26/28 (92.9) 13/14 (93.9)

2/28 (7.1) 1/14 (7.1) 1.000
4/30 (13.3) 3/12 (25.0) 0.398

* Mean = SD
** No (%)
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Table (2): Response to therapy of CLL patients in relation to modified Rai staging system and p53 expression.

Response partial and complete No response
Parameter - p value
N % N %

Modified Rai staging system:

Stage 1+2 n=31 28 (90.3) 3(9.7) 0.019

Stage 3 n=14 8 (57.1) 6 (42.9)
p53 postiive n=7 3(42.9) 4 (75.1)

Negative n=35 31 (88.6) 4 (11.4) 0.05

Table (3): Survival rates of CLL patients in relation to different studied parameters.

Ovrall survival (%)

No. of cases p value
1 year 2 year 3 year
Total 47 97.9 89.4 80.3
p53 (+ve) 7 100.0 71.4 42.9
(-ve) 35 97.1 91.4 854 0.024
Modified Rai staging:
Stage 1+2 33 96.9 87.5 80.7
Stage 3 14 100.0 92.9 77.9 0.978
Response to therapy:
Responders 36 97.2 91.7 88.6
Non responders 9* 100.0 88.9 50.8 <0.001
* Means small sample size.
L
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Fig. (1): Cells showing positive staining for p53 mAb Fig. (2): Kaplan-Meier survival curves after diagnosis of
(4000). CLL based on the expression of p53.

DISCUSSION expression in CLL, although an association
with poor survival and nonresponse to therapy
has been observed in a small series of CLL
[2,29].

Mutations of p53 are the most common ge-
netic abnormality in cancgr,30]. They have
been extensively studied in various malignan-
cies of mature B cells, including NH,4,33] In this study, p53 protein expression was de-
CLL [18,19,22]and myelomd13]. Less attention tected in 7 out of 41 samples (17%) using the
has been paid to the significance of p53 protein immunoperoxidase method. Prevalence of pro-
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tein expression detected in our study is in

agreement with several studies documenting the
existence of p53 gene mutation in 10-15% of

cases of CLL18,19,21,22]

Immunocytochemistry (ICC) for p53 is the
simplest analysis for p53 integrity, but this ap-
proach cannot directly detect p53 mutations.
Because of a short half-life of about 6-20 min-
utes, wt-p53 usually does not accumulate in
most normal tissues in detectable amounts by
ICC. However, most missense mutations of p53
prolong the half-life of the protein, permitting it
to be immunocytochemically detectable. The
technique is rapid and easily performed. Never-
theless, quantitation is difficules]). Several
studies have, in fact, shown that in some high
grade NHL the occurrence of positive immu-
nostaining does not reflect point mutations in
the p53 gene and vice ver$aas,s,33,34,42)
Therefore, it is evident that the relationship be-
tween p53 protein detection and the existence
of gene mutation is more complex than initially
expected and that other mechanisms of p53 sta-
bilization are frequently operating in NH&5.
However, the association of p53 detection by
ICC with poor prognosis would raise the ques-
tion if this stabilization of the protein would
still interfere with its normal function even in
the absence of a mutation.

The percentage of cells positive for p53
staining ranged from 7-32%. The coexistance
of p53-positive and negative cells within the
same leukemic population supports the hypoth-
esis that p53 disregulation can be a late event in
the progression of the diseage]. This is in
agreement with previous studies, which have
shown a strong correlation between p53 muta-
tions and progression in hematologic malignan-
cies. In our study, the p53 per cent positivity
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p53 mutationg31]. Interestingly, in this study,
one sample of follicular NHL had regions of
transformation to high-grade NHL; cells of this
region, but not those of the follicular areas, con-
tained a mutant p5@31]. the evolution of CML
and MDS to myeloid blast crisis and AML, re-
spectively, has been associated with loss of the
short arm of chromosome 17 and mutation of
the remaining p53 allelgs]. p53 mutations
have also been associated with progression of
solid malignances such as the transition from
benign adenoma to malignant colon carcinoma
[3], evolution of gliomag40] and development

of metastatic prostate can¢gs.

On the other hand, mutations of p53 have
also been found in the precancerous phases of
adenocarcinomas, including adenomatous pol-
yps of patients with familial polyposis coli sug-
gesting that p53 mutation may occur as an early
event in carcinogenesis as weh]. In support
of this theory we observed that among the 7
samples showing p53 positive staining, two pa-
tients were newly diagnosed and one of them
was in Binet stage A. Similarly, Cordone et al.
[12] reported the occurrence of p53 alteration in
the so-called smouldering CLL, as shown by
the p53 positivity in a proportion of patients
studied at diagnosis and in stage A.

In our study, p53 protein expression had
strong implications for the clinical course of the
disease. p53-positive patients showed a signifi-
cantly poorer response to therapy and shorter
overall survival compared with p53-negative
patients. In the study of EI-Rouby et @Bj, pa-
tients with p53 gene mutations were found to
have an aggressive form of B-CLL disease
characterized by advanced Rai stage, rapid lym-
phocyte doubling time (LDT) and resistance to
chemotherapy. In this study, while 27 of 29

was higher in stage 3 disease compared to stagetreated patients (93%) without p53 mutations

1+2, however, this difference was not statisti-
cally significant probably due to the limited
number of our cases. Low-grade NHL rarely
have p53 alterations, but their progression to
high grade lymphoma can be associated with
p53 mutations. For example, serial biopsies of
patients with follicular NHL who underwent
histologic transformation showed that one-third
of the transformed samples acquired a p53 mu-
tation that was not detected in the follicular
stage of the diseagss]. Another study found
that 4 of 5 cases of transformation of follicular
to diffuse large-cell NHL were associate with

achieved a partial remission, only one of seven
treated patients (14%) with p53 mutations
achieved a partial remissiop € 0.00009). In
the same study, patients with p53 gene muta-
tions had a 13-fold greater risk of death than pa-
tients without p53 mutationg & 0.013). Simi-
larly, Cordone et al12] reported that 16 of 18
p53-negative patients treated with fludarabine
achieved a PR (n=9) or CR (n=7), whereas 2
p53-positive patients treated with this purine
analog achieved only a short-lived PR. Muta-
tions of the p53 gene have been associated with
decreased survival in NHI35] and in other
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types of tumours, including colop9], breast
[41], bladder, gastric, lung and prostatic cancers
[37].

The mechanisms whereby p53 mutations in-
duce resistance to chemotherapy can only be
hypothesized. First, it has been shown that nor-
mal p53 suppressed the multidrug resistance
(mdry)) gene promoter, whereas mutated p53
could stimulate if11]. Expression of the mgr
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A.A.: p53 mutation and expression in lympho-
ma. Br J. Cancer, 72: 150, 1995.

Aguilar-Santelises M., Rottenberg M.E. and Le-
win N.: Bcl-2, bax and p53 expression in B-CLL
in relation to in vitro survival and clinical pro-
gression. Int. J. Cancer, 69( 2): 114-9, 1996.

3- Baker S.J., Fearon E.R. and Nigro J.M.: Chro-
mosome 17 deletions and p53 gene mutations in
colorectal carcinomas. Science, 244: 217-21,
1989.

2-

gene has been correlated to resistance to chem-

otherapy in many tumour types including AML
[6] and MDS[29]. Therefore, mutated p53, by
activating mdt expression, could interfere with
response to chemotherapy. However, three re-
ports in AML [44], CLL [18] and MDS[25]
failed to show a correlation between p53 muta-
tions and mdr gene expression. A second hy-
pothesis can be made by considering the role of

p53 in apoptosis. It has been suggested that 6-

some chemotherapeutic agents, including an-
thracycline derivatives and Ara{€3] could in-
duce leukemic cell death, at least in part, by
triggering apoptosis. p53 appears to be required
for the induction of apoptosis induced by irradi-
ation or heat shock in cell ling®]. Absence of
p53 could explain resistance to chemotherapy.

In our work, p53 showed an apparent impact
on prognosis. However, it was detected in a few
number of cases which did not allow its analy-
sis in context with known other prognostic pa-
rameters, namely BM trephine morphology,
lymphocytosis at diagnosis, lymphocyte dou-
bling time, cytogenetics and beta 2 microglobu-
lin. Accordingly, we have to collect more p53
positive CLL cases to be able to perform such
an analysis.

In conclusion, our findings indicate that p53
expression in CLL is associated with poor re-
sponse to therapy and short survival. In the con-
text of a heterogeneous condition like CLL, this
simple, inexpensive and reliable ICC method
appears to offer a useful prognostic tool capable
of identifying patients who may be considered
candidates for more intensive therapeutic strate-
gies. This is of particular relevance for younger
patients for whom more eradicative approaches
are becoming more frequently used.
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