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Introduction
The P53 tumor suppressor gene is par excellence the gene most 

studied by researchers specialized in oncology. The alteration of the 
P53 gene is the most common genetic alteration in human cancers 
(more than 50%) [1-8].

Several studies have shown that the abnormality of P53 in lymphoid 
hemopathies and more particularly in acute lymphoblastic leukemia [9-
11]. It is associated with a poor prognosis and resistance to dependent 
P53 treatments [12,13] .Although bone marrow transplantation is the 
treatment of choice in patients with P53 abnormality, its success and 
the availability of a compatible donor remains a major obstacle to its 
realization. A group of new substances with a mechanism of action 
bypassing the onco-suppressive protein-dependent pathway, such as 
those targeting the B cell receptor (BCR) pathway, are currently in 
use or are in a trial phase clinical [14]. Some researchers have gone 
even further in an effort to reactivate or restore the tumor suppressor 
function of this P53 protein, this remains promising efforts despite 
the difficulties noted [15-20]. Despite the direct involvement of this 
mutation in the evolution of the disease, its research in LAL is not 
systematic; whatever the mechanism, the inactivation of the P53 
protein is responsible for an adverse prognosis and resistance to 
chemotherapy; this has been proven in several studies [21-23]. As all 
human cancers, the mutation of the P53 gene in LALs preferentially 
affects the DNA binding site [24,25].

Patients and Methods
This exploratory prospective study of 41 patients with ALL, 

recruited consecutively from those attending the Center anticancer 
Emir abdel Kader of Oran from September 2014 to March 2017. They 
were patients with acute lymphoblastic leukemia aged 11 months to 
14 years and a half with an average of 6.41 years ± 42 months (24 are 
female and 17 male with a sex ratio H / F equal to 0.70).

Diagnosis of ALL was based on bone marrow blast levels ≥ 20 
blasts; negative Sudan B black and immunophenotyping in favor of the 
lymphoid lineage. All patients followed the therapeutic protocols of the 

European Organization for Research and Treatment of Cancer group 
EORTC58881.

According to the FAB 1976 classification (Frensh-American-
British): 73.2% of patients have LAL2, 19.5% have LAL1 and 7.3% 
have LAL3. According to the European Group for Immunological 
Classification of Leukemias (EGIL) classification, 88% of patients are 
type B and 12% are type T. According to the time of research of the 
anomaly of P53 in the evolution of the disease; it is found that 19.5% of 
the patients (8/41) were in the diagnosis phase; 65.9% (27/41) were in 
the remission phase and 14.6% (6/41) were in the relapse phase.

In our diagnostic strategy, the immunocytochemical (ICC) 
technique was chosen as a functional screening technique for P53 
alterations [10,26,27], whether deletions, mutations, 02 at the same 
time or other P53 abnormalities; The search for the P53 mutation in the 
samples with a positive ICC result was made by NGS (Next Generation 
Sequencing) (exon 04 to exon 09).

Analysis of P53 Expression by Immunocytochemistry 
The antibody used in our study is anti-human Dako P53 clone 318-

6-11 (rabbit antibodies) and the visualization was done by the Dako 
EnVisionTM Flex system which is a revealing system (kit) consisting 
of: Dako EnVisionTM Flex/HRP: consists of a dextran chain on 
which a large number of peroxidase molecule (HRP: horseradish 
peroxidase) and secondary antibody molecule have been coupled. 
Dako EnVisionTM Flex DAB+Chromogen: consists of a concentrated 
solution of diaminobenzidine and a buffer containing hydrogen 
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Abstract
The TP53 tumor suppressor gene is the gene most studied by oncology researchers; the alteration of this gene 

is the most common genetic alteration in human cancers (more than 50%); our study consisted of determining the 
mutational status of TP53 in LAL patients. This is a prospective study from September 2014 to March 2017, based 
on a diagnostic strategy whose ICC immunocytochemical technique was chosen as a functional screening technique 
for TP53 alterations, then detection of TP53 mutations was made by the sequencing and the detection of deletions 
by the FISH. The frequency of TP53 abnormalities detected by immunocytochemical technique is 12.2% (all are 
indirect alterations of the P53 gene). Our study showed a significant correlation between P53 abnormalities and 
the time of research of TP53 abnormality and also with the early response to prednisone at d 08(p=0.011, p=0.043 
respectively). In univariate analysis, progression-free survival and overall survival studies showed shorter survival in 
the presence of the TP53 abnormality (p=0.001) (p=0.033) respectively. In multivariate analysis, we found that TP53 
abnormality is the only independent predictor of progression-free survival (hazard ratio [HR]=7,540 p=0.047), but it 
is not in overall survival.
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peroxide. Dako EnVisionTM Flex Hematoxylin: for counterstaining. 
Rinse the slides with the wash buffer. Delimit an appropriate area on 
the smear by the Dako-Pen. Add 100 μL of the peroxidase blocking 
solution for 5 minutes, then rinse with the Wash buffer. Add 100 μL of 
diluted primary antibody (0.644 mg/L) for 20 minutes, then rinse with 
Wash buffer.

•	 Add 100 μL of the conjugate (anti-P53 antibody coupled to an 
enzyme) for 20 minutes, then rinse with Wash buffer.

•	 Rinse with the Wash buffer for 05 minutes.

•	 Add 200 μL of substrate for 10 minutes, then rinse with Wash 
buffer.

•	 Add 100 μL of hematoxylin for 05 minutes for counterstaining.

•	 Rinse with distilled water after rinsing with Wash Buffer and 
then rinse again with distilled water.

Dehydrate by passing the smears in baths containing ethanol 70%, 
95%, pure ethanol 02 times and xylene for 1 minute for each bath, the 
slides should be well mixed in the baths. Positive and negative controls 
should be tested at the same time as patient samples.

•	 A positive control (positive P53).

•	 2 negative controls:

In the first negative control, lymphocytes from a normal subject are 
used and in the second negative control the negative control reagent 
(rabbit antibody not directed against human TP53) or the omission of 
the addition of anti-human antibodies is used. P53 or the addition of a 
normal serum).

Reading

There are 500 mononuclear cells; it is preferably by 02 observers.

The reaction is considered positive if at least 10% of the lymphoid 
cells show intense staining of the nucleus with the anti-P53 antibody: 
Positive reaction (Figure 1); Negative reaction (Figure 2).

Statistical Analysis
•	 The data was entered and analyzed on a computer support 

using the IBM SPSS statistics 21 software.

•	 A threshold of 0.05% is considered significant for all the 
statistical tests performed.

•	 The qualitative variables are expressed as a percentage or 

number of cases n on the total N; and the quantitative variables 
are expressed as mean ± standard deviation.

•	 The comparison of the qualitative variables was made by: 

•	 The Chi-square test if the sample size is greater than 30, 
applying Yates’ correction when one of the contingency table 
counts is less than 5. Otherwise it is done by the Fisher’s exact 
test if the sample size is less than 30.

•	 The comparison of 02 quantitative variables was made by:

•	 The Student T test when the sample distribution is normal. 
Otherwise, it is done by the Mann and Whitney test (U-test).

•	 The survival function is estimated using the Kaplan-Meier 
method. 

•	 The comparison between the survival curves in the presence 
and in the absence of the P53 expression was made essentially 
by the logrank test.

•	 The construction of the multivariate model was carried out 
according to the model of Cox regression.

Results
In our study, we found that 05 cases out of 41 have percentage 

cells with positive immunocytochemical result greater than 10% of the 
lymphoid cells.

The different results of immunocytochemical reading are 
summarized in Table 1

The 41 patients are subdivided into 02 groups:

Group 1: composed of 5 patients presenting a positive ICC P53 result.

Group 2: composed of 36 patients with a negative ICC P53 result.

Thus the 02 groups of patients are in a second time compared with:

•	 Epidemiological data.

•	 Biological data

•	 Clinical and therapeutic data.

•	 Bivariate and multivariate survival.

Discussion
Epidemiological data

In our study, the frequency of P53 abnormalities manifested 

Figure 1: Positive reaction (seen at Magnification * 2200 by a Leica 
microscope coupled to a camera, left highly positive lymphoblast +++, middle 
++, right slightly positive +).

Figure 2: Negative reaction (seen at Magnification * 2200 by a Leica 
microscope coupled to a camera, blast cells do not take the brown color).
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by hyperexpression of the P53 protein and detected by 
immunocytochemical technique is 12.2% (05 cases out of 41); whatever 
the research technique used the comparison of this frequency with that 
of several studies [22,27-32].

In fact, the frequency of P53 abnormalities is closely related to the 
time of finding this abnormality, as our study shows (p=0.011) where 
60% of positive cases were found at the time of relapse, 20% at the time 
of the diagnosis and 20% at the time of remission (p<0.011). And out of 
08 patients who presented at the time of diagnosis, only 1 patient had a 
positive ICC P53 result (12.5%), which shows that this abnormality is 
rare. at the time of diagnosis. Other studies have found a much lower 
frequency at the beginning of the disease, ranging between 2 to 3% 
[12]. This could be explained by the decreased number of patients at 
the time of diagnosis; in our cohort (08 patients). On the other hand, 
abnormalities of P53 are very frequent in the relapse phase reaching in 
our study 50%. Although until 2001, the significance of P53 alterations 
in childhood ALL remained controversial because of small cohorts (not 
exceeding 51 patients) and non-standardization of treatment protocols 
[28,33]. In the 2011 study by Hof, et al., the follow-up from start to 
finish of 23 children with ALL revealed that 54% of P53 alterations 
occurred at the time of relapse [34].

According to the authors, it is unlikely that an increase in P53 
expression before the initiation of therapy results from a mutation in 
the P53 gene, justifying this hypothesis by the fact that in their studies; 
P53 mutations in children’s LALs occur in less than 5% at the time of 
diagnosis and in 16 to 28% in the recurrence phase [35,36]. This could 
explain the case of our patient recruited at the time of diagnosis who 
presents a positive ICC P53 reaction without any mutation detected by 
sequencing or a 17p deletion detected by FISH.

In our study, sequencing in 03 P53 ICC positive cases did not reveal 
any P53 gene mutations. Thus, the FISH technique performed on the 
03 cases presenting a positive ICC P53 reaction with no mutation at 
sequencing, did not find a 17p deletion; therefore, 03 P53 ICC positive 
cases show no P53 mutation or 17p deletion.

 In the LALs, nuclear hyper expression of the P53 protein revealed 
by a positive ICC reaction without any P53 mutation or apparent 
17 p deletion could correspond to mechanisms of P53 stabilization 
[25,32,35-42].

The alterations of the P53 protein by ICC do not seem to be 
influenced by the age and the sex of the child (p>0.05). To our 
knowledge, all the studies consulted on P53 in childhood ALL did not 
find any relation between these 02 parameters and the anomaly of P53 
[43-45], however, its incidence increases with age especially. After 60 
years, which could be the cause of the poor prognosis of adult ALL 
[24,46-48].

Our study did not find a significant statistical relationship between 
the presence of a P53 anomaly and the FAB classification p>0.05. This 
can be explained by the very high frequency of LAL2 cases in our cohort 
(73.20%). Thus, our study corresponds to that of Tsai et al. which finds 

no correlation between the FAB classification and the presence of an 
anomaly of P53 [48].

Some studies have found a very high frequency of the P53 mutation 
in Burkitt type like [49,50] that of Preudhomme et al. which focused 
on only patients with LAL3 (Burkitt) newly diagnosed and found a 
frequency of 19% [42]; Stengel et al. study of 36 Burkitt-type ALL cases 
found a frequency of 58.3% [24].

Regarding the EGIL classification, in our study we found that the 
presence of an abnormality of P53 does not statistically depend on the 
immunophenotypic type of leukemia p>0.05.

The rarity of the P53 mutation in LALTs was also found in the 
study by Jonveaux et al., performed on 30 patients with LALT where 
no patient presented the P53 mutation [50]. According to our study, 
Hecker et al. also found that the presence of the P53 mutation does not 
depend on the B or T phenotype [43]; on the other hand, other studies 
such as that of Addeo et al. found that the presence of the P53 mutation 
depends but little significantly on the EGIL classification p=0.0470 [27].

Biological data

In our study, we do not find a significant relationship between P53 
abnormalities translated by hyperexpression of P53 and white blood 
cell count (Table 2), this is consistent with the study by Klobusicka et 
al. [44]. The peripheral blast level is not also influenced by the presence 
of an abnormality of P53 (p=0.29), this corresponds to the study by 
Hecker et al. which finds no correlation between the initial rate blasts 
and the presence of the P53 mutation [44].

Clinical and therapeutic data

In our study, there is no significant relationship between the results 
of the expression of P53 and the presence of a tumor lysis syndrome 
(p>0.05), which results from the destruction of the tumor mass. To our 
knowledge; no study talks about the relationship between the presence 
of the P53 mutation and the lysis syndrome; although the latter is also 
considered to be a factor of poor prognosis.

In contrast, our study found a significant relationship between P53 
abnormalities and the early response to prednisone d 08 (p=0.043), 
indicating the role of P53 in the regulation of corticosteroid-induced 
apoptosis in lymphocytes [35].

Survival analysis

In univariate analysis, we found that the presence of an abnormality 
of P53 in ALL is associated with event-free survival and shorter overall 
survival; with event-free survival averages (P53 V abnormality without 
P53 abnormality: 29.60 ± 6.05 months V 44.45 ± 1.45 months), and 
mean overall survival (P53 V anomaly without P53 abnormality: 39.06 
± 3.98 months V 45.03 ± 0.96); this effect is well known in several 
recent studies [24,48]. Hof et al. study of an extended cohort of 265 
children with ALL in the first relapse phase found a very strong link 
between P53 mutations and/or 17p deletions with event-free survival 
and overall survival=0.001 and p=0.002 respectively [12].

In our work we found that the impact of the P53 anomaly on the 
event-free survival seems more significant than on the overall survival 
with respectively p=0.001 and p=0.033; this is in agreement with the 
study of Addeo et al. with respectively p=0.003 and p=0.035 [27]. In 
multivariate analysis, the results of our work show that the P53 anomaly 
is the only independent pejorative predictor of rapid evolution of event-
free survival p=0.047 (Table 3); on the other hand, it is not in overall 
survival (Table 4). The study by Hof et al. found that the P53 anomaly 

Patient Observer 1 Observer 2 Average
Percentage 01 24 19 21.50

Cells 02 68.3 61.7 65.00
P53 ICC 03 63.17 60.83 62.00

Positives 04 28 22 25.00
05 26.5 28.5 27.50

Table 1: Results of the reading of the immunocytochemical technique of the 2 
observers.
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Biological data P53 ICC (-)
(N=36)

P53 ICC (+)
(N=5)

Valeur p

HB g/dl 11 ± 7.28 09 ± 6.08 0.26
̽(NS)

WBC/mm3 at diagnosis 27039.89 ± 28512 134720 ± 202328 0.33
̽(NS)

Platelet/mm3 at diagnosis 264000 ± 74666 128800 ± 178159 0.55
̽(NS)

Blasts % in peripheral blood at diagnosis 39.14 ± 35.99 59.60 ± 34.50 0.29
̽(NS)

Blasts % in bone marrow at diagnosis 84.69 ± 14.79 94.40 ± 2.51 0.12
̽(NS)

ICC: Immunocytochemical Result; HB: Hemoglobin; WBC: Counts in Peripheral Blood

Table 2: Comparaison of Biological data between P53 ICC (-) and P53 ICC (+).

Hasard
Ratio

p 95,0% Confidential Interval Hasard Ratio
Inférieure Supérieure

Gender
Male 1

Female 0.937 0.944 0.155 5.680
Age

<6 years 1
≥ 6 years 1.872 0.544 0.247 14.163

WBC/mm3 at diagnosis
<10000/mm3 1
≥ 10000/mm3 3.876 0.302 0.296 50.844

Lysis syndrome
Oui 1
Non 0.642 0.742 0.046

Prednisone Response
Oui 1
Non 0.435 0.475 0.044 4.261

P 53
ICC Négative 1
ICC Positive 7.540 0.047 1.026 55.422

Table 3: Multivariate analysis of event-free survival.

Hasard
Ratio

P 95,0% Confidential Interval Hasard Ratio

Inférieure Supérieure
Gender

Male 1
Female 1.63 0.582 0.286 9.288

Age

<6 years 1
≥ 6 years 1.816 0.571 0.231 14.27

WBC/mm3 at diagnosis
<10000/mm3 1
≥ 10000/mm3 11.75 0.149 0.414 333.26

Prednisone Response
Oui 1
Non 1.39 0.775 0.141 13.83

P53
ICC Négative 1
ICC Positive 8.93 0.065 0.875 91.28

Table 4: Multivariate analysis of overall survival.
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and the time of the first relapse are the two independent, rapidly 
evolving pejorative factors with p=0.001 and p<0.001 respectively [12]; 
in contrast to the Addeo et al. study where the P53 anomaly was not an 
independent predictor in event-free survival and overall survival [27].

Conclusion
The search for P53 gene abnormalities direct (mutations and 

deletions) or indirect (abnormalities of regulatory genes, abnormalities 
of effectors) should be established and is part of the pre-therapeutic 
assessment of all patients with LAL, avoiding ineffective and toxic 
therapeutic protocols thus improving life expectancy.

Our study also made it possible to illustrate the importance of 
the immunocytochemical technique as a functional technique in the 
screening of P53 abnormalities, whether it is a direct abnormality 
on the P53 gene (P53 gene mutation, 17p deletion) or an indirect 
abnormality on the complex. P53 (regulatory gene, effector molecules). 

According to our study we suggest introducing the state of the P53 
gene into the risk factors for acute lymphoblastic leukemia, thus we 
are interested to study the correlation of this anomaly with other risk 
factors like obesity, metabolic alterations and cardiovascular disease 
(CVD) [51].    
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