
Abstract. Primary childhood germ cell tumors (GCTs)
represent a rare and heterogeneous group of tumors that
varies in histologic differentiation, age of presentation and
clinical outcome. In malignant neoplasms, apoptosis is a
prognostic marker and a predictive factor of response to
therapy. Therefore, the study of the expression and mutation
of molecules involved in the regulation of apoptosis could be
useful in order to both predict the clinical outcome and design
self-tailored therapeutic approaches. We retrospectively
analysed tissue samples of 54 childhood GCTs. The expression
of p53 and BAX protein was assessed by immunohisto-
chemistry (IHC). Moreover, we investigated the presence of
mutations in the BAX and p53 genes SSCP-PCR and direct
sequencing. IHC analysis of BAX protein expression showed
that 14 out of 54 tumors (26%) had no BAX protein
expression, in the remaining 40 patients (74%) the intensity

of BAX was low in 20 patients (37%) and high/ intermediate
in 20 (37%). BAX was mutated in 6 patients. p53 was
expressed in 43 patients (79.6%), was not detectable in the
remaining 11 (20.4%) and mutated in only 3 patients. p53
mutational status and expression were not correlated to the
overall survival (OS). On the other hand, both IHC score and
mutations for BAX were correlated to sacrococcygeal primary
localization. BAX mutations were inversely correlated with
OS (p=0.0419) while BAX IHC intensity was directly
correlated with OS (p=0.0376). The stratification for
histotype showed a direct correlation between BAX IHC and
OS in both immature teratoma (p=0.045) and mixed malignant
GCT (p=0.010) while the correlation was lost in mature
teratoma (p=0.300). These results indicate that both
mutations and BAX protein levels are useful molecular
biological markers for prognosis and clinical management of
pediatric GCT.

Introduction

Germ cell tumors (GCTs) are a rare group of tumors in
childhood. These tumors share a common presumed cell of
origin, the primordial germ cell; they occur in both gonadal and
extragonadal sites with different histological presentations
from mature and differentiated (i.e. in mature teratoma) to
highly anaplastic and aggressive (i.e. in seminoma, Yolk Sac
tumors, choriocarcinoma and embryonal carcinoma). The
pediatric GCTs are heterogeneous for age, sex, initial locali-
zation and clinical behaviour (1). They are substantially
different for both pathologic and clinical features from adult
GCTs that probably arise from a different stage of germ cell
development (1). The small number of cases of childhood
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GCTs has limited the publication of studies on their genetic
and molecular abnormalities. Deletions of 1p/gain of 1q and
+3 were the most common chromosomal abnormalities
among the malignant tumors from both sexes (2). Moreover,
mature and immature teratomas of all ages displayed normal
comparative genomic hybridization profiles with the appropriate
chromosome complement (1). Therefore, few data are available
on the molecular mechanisms and genes involved in the genesis
of these neoplasms and that can be predictive markers of
response to chemotherapy.

Apoptotic cell death plays a central role in the pathogenesis
and disease progression of cancer as well as in the response
to treatment. In malignant neoplasm, the balance of apoptosis
and proliferation is shifted towards proliferation, either by
increased mitosis and/or reduced apoptosis (3). Several
oncogenes and tumor suppressor genes regulate apoptosis.
The Bcl-2 family proteins serve as critical regulators in this
pathway, acting to either inhibit or promote cell death (4). The
pro-apoptotic member of this family, BAX, acts as a tumor
suppressor and its inactivation determines tumor growth and
reduced apoptosis rate (5). BAX deficient mice indicate that
cell death in the normal development of several tissues, such
as lymphocytes and ovarian granulosa cells, depends on
BAX. These mice show an accumulation of atypical pre-
meiotic germ cells, suggesting a central role for this gene in
the control of the meiotic cycle (6). Moreover, down-
regulation of BAX in germ cells favours germ cell survival
(7). In colorectal cancer (8), gastric carcinoma (9) and in acute
lymphoblastic leukemia, frameshift mutations of bax are
frequently found in tumors with the microsatellite mutator
phenotype. Mutations in BAX have been described in a
number of human hematopoietic tumor cell lines as well as in
gastro-intestinal cancer. Reduced BAX expression was
shown to be associated with poor clinical outcome in diffuse
aggressive non-Hodgkin lymphoma (10), ovarian cancer (11),
metastatic breast carcinoma (12) and pancreatic cancer (8).
Immunohistochemical studies have demonstrated that BAX
expression was relatively diffuse in some mature teratomas
but not in immature teratomas (13) confirming its role in
determining lower biological and clinical aggressiveness.

p53 can act as a transcriptional regulator of the gene
encoding for BAX, and part of tumor suppressor properties
of the p53 gene can be mediated by transcriptional activation
of BAX (14). The p53 gene has been shown to be a key
regulator in a wide range of cellular processes, including cell
cycle control, DNA repair and programmed cell death (15).
Mutation of the p53 tumor suppressor gene is a common
feature of human cancers, with ~50% of tumors estimated to
contain mutated p53 protein. These mutations are clustered in
regions of p53 that are essential for binding to DNA in a
sequence-specific fashion (16,17). Many studies have reported
the presence of wild-type p53 in testicular germ cell tumors of
adolescents and adults: high level of p53 does not correlate
directly to treatment sensitivity of these tumors, and
inactivation of p53 is not a common event in the development
of chemotherapy resistance. The role of this gene remains
unclear in the pediatric GCT and in non-seminomatous GCT.
Patients with embryonal carcinoma showed a specific tumor
biology profile with low apoptosis and low p53 and their
survival is better than that of the overall patient group.

Hiroshima et al (13) in their study on 24 teratomas have
reported that most mature and immature teratomas have a
positive immunoreactivity for p53 but mutation of this gene
was observed only in one immature teratoma. However,
Houldsworth et al (18) identified a small subset of male
teratomas with p53 mutations that may account for their
resistance to chemotherapy.

To clarify the role of these genes in childhood GCT, we
investigated 54 pediatric GCT specimens for mutations in the
complete coding sequence of the BAX gene. In addition, we
screened for mutations in the DNA binding domain of the
p53 gene, since p53 has been implicated in the transcriptional
activation of the BAX gene. The primary objective was the
definition of the molecular features of GCT and their
correlation with the clinical outcome of the patients.

Patients and methods

Patients and tumor pathology. Paraffin-embedded tissue blocks
from 54 samples non-consecutive de novo GCTs, observed in
4 AIEOP centers from April 1991 to December 2002, were
collected and processed for mutational analysis of the p53
and BAX genes. Of the 54 studied cases, 33 were female
(61.2%) and 21 (38.8%) were male. The patients ranged in
age from newborn to 16 years, with a median of 613 days. The
diagnosis was established by immunohistochemistry (1-3). The
tumors included the following histologic types: MT (mature
teratoma) 18 cases (33.3%), IT (immature teratoma) 21 cases
(38.8%), EST (endodermal sinus tumor or Yolk Sac tumor)
8 cases (14.8%), MXD (mixed germ cell tumor: IT + EST) 6
cases (11.2%) and 1 seminoma (1.8%). Twenty patients (37%)
had sacrococcygeal disease localization at diagnosis. The
tumor samples were obtained at initial diagnosis, before
chemotherapy. Patient characteristics are shown in Table I.

Immunohistochemistry. For light microscopy, the sections from
each GCT specimen were cut at 3-5 micron, mounted on glass
and dried O/N at 37˚C. The sections were then deparaffinized
in xylene, rehydrated through a graded alcohol series and
washed in PBS. This buffer was used for all subsequent washes
and for dilution of the antibodies. Tissue sections were
heated twice in a microwave oven for 5 min each at 700 W in
citrate buffer (pH 6.0) and then processed with the standard
streptavidin-biotin-immunoperoxidase method (Dako Universal
kit, Dako Corporation, Carpinteria, CA, USA). Rabbit poly-
clonal immune serum raised against BAX (N-20) (Santa Cruz
Biotechnology, Inc., Santa Cruz, CA, USA) at a 1:100 dilution,
mouse monoclonal anti-human antibody raised against p53
(Dako, Carpinteria, Cat No. M7001) at a 1:30 dilution, were
incubated for 1 h at room temperature as primary antibodies.

Diaminobenzidine was used as the final chromogen, and
hematoxylin as the nuclear counterstain. Negative controls for
each tissue section were performed leaving out the primary
antibody. The specificity of staining was also confirmed by
competition of the primary antibodies with the respective
peptide to which they were generated (data not shown). All
samples were processed under the same conditions. All slides
were independently reviewed by at least two pathologists, they
evaluated the staining pattern of the two proteins separately
and scored the protein expression in each specimen for the
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percentage of positive neoplastic cells: score 0, undetectable
staining; score 1,  from 1 to 30% of positive cells; score 2,
from 30 to 60% of positive cells; score 3, >60% of positive
cells. In addition, the intensity of the staining was evaluated
for p53 and BAX (respectively indicated as p53i, and BAXi)
and scored from 1 to 3 (from low, through medium to high) as
compared with the 3+ bcl-2 intensity of staining of the
background to give a semi-quantitative evaluation of the
immunostaining. Analysis of the data using such arbitrary
cut-offs was highly significant and, therefore, functionally
operative.

Isolation of genomic DNA from paraffin-embedded tissue.
Paraffin sections of 3 μm were deparaffinized with xylene
and centrifuged at full speed for 5 min. The pellet was washed
twice in ethanol 96% and centrifuged at full speed for 10 min
at room temperature. After the ethanol was evaporated
the samples were processed for DNA extraction. Genomic
DNA was extracted with phenol/chloroform as previously
described (4).

Mutational analysis for p53. For detection of p53 mutations
in the DNA binding region, single stranded conformational
polymorphism (SSCP) polymerase chain reaction (PCR)
analysis was performed. Genomic DNA was subjected to
PCR using oligonucleotide primers for amplification of
exons 5-8 of the p53 gene; primer sequences are those of
Sturm et al (19). Reaction mixture containing 100-200 ng of
DNA, 100 μM dNTP, 1.5 unit Taq DNA polymerase stoffel
fragment (Applied Biosystems), 1 μmol/l of each primers,
1 mmol/l MgCl2, 50 mmol/l TRIS-HCl pH 8.8 total volume
of 50 μl.

Mutational analysis for BAX. The BAX gene consists of 6
exons. Searching for mutations, we performed SSCP-PCR
with some changes of the previously described protocol.
Exon 1, 2/3, 4, 5 and 6 of the BAX gene were amplified in a
50 μl PCR amplification mixture containing 100-200 ng of
DNA, 200 μM dNTP, 1 unit Taq DNA polymerase, and
2.5 pmol of each primers in 10 mM Tris pH 8.3, 50 mM KCl,
and 1.5 mM MgCl2. Primer sequences, and annealing
temperatures are those of Sturm et al and Chou et al (20,21).

SSCP analysis. For SSCP analysis, 5 μl of the amplified
fragments were diluted in 25 μl of loading buffer (0.1% SDS,
10 mM EDTA, 95% formamide, 0.05% xylene xyanole, 0.05%
bromophenol blue). The samples were denatured at 95˚C for
8 min and cooled on ice. The denatured fragments were
analysed on a 10% non-denaturing polyacrylamide gel (MDE
gel solution, Cambrex Bio Science, Rockland, MA, USA) at
300 V for 3 h at 4˚C in a Bio-Rad electrophoresis chamber
(Bio-Rad Laboratories Ltd., Hertfordshire, UK). Single strands
were visualized by silver staining.

DNA sequence analysis. In case of band shifts in the SSCP
analysis, the samples were purified using GFX™ PCR DNA
purification kit (Amersham Pharmacia Biotech Inc.) and
sequenced with a modification of the Sanger method (22) using
a fluorescent dye (Big Dye™ terminator cycle sequencing kit,
Applied Biosystems) in a 310 automated DNA sequencer
(Applied Biosystems).

Statistical analysis. Spearman correlation test or Chi-square
test were used to assess relationships between clinical
parameters and immuhistochemical or mutational data.
Univariate survival analysis for each prognostic variable on
overall survival was estimated according to the Kaplan-Meier
method (23). The terminal event was death attributable to
cancer or non-cancer causes. The statistical significance of the
differences in survival distribution among the prognostic
groups was evaluated by the log-rank test (24). p-value <0.05
was regarded as statistically significant in two-tailed tests.
SPSS software (version 10.00, SPSS, Chicago) was used for
statistical analysis.

Results

Analysis of BAX and p53 expression and mutations. Immuno-
histochemistry analysis of BAX protein expression showed that
14 out of 54 tumors (26%) had no BAX protein expression,
the remaining 40 samples (74%) showed a positive BAX
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Table I. Clinical and molecular patient characteristics.
–––––––––––––––––––––––––––––––––––––––––––––––––
Number of patients 54

Gender
Male vs. female 21 vs. 33 (38.8% vs. 61.2%)

Immunohistotype
Mature teratoma 18 (33.3%)
Immature teratoma 21 (38.8%)
Mixed malignant 15 (27.9%)

Site
Sacrococcygeal 20 (37%)
Other 34 (63%)

p53
p53 wild-type 51 (94%)
p53 mutated 3 (6%)

BAX
BAX wild-type 48 (88%)
BAX mutated 6 (12%)

p53 intensity
Low 29 (53.7%)
High/intermediate 16 (29.6%)
Not established 9 (16.7%)

p53 positive cells
Positive 43 (79.6%)
Negative 11 (20.4%)

BAX intensity
Low 20 (37%)
High/intermediate 20 (37%)
Not established 14 (26%)

BAX positive cells
Positive 39 (72.2%)
Negative 15 (27.8%)

–––––––––––––––––––––––––––––––––––––––––––––––––
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staining. The intensity of BAX was low in 20 patients (37%)
and high/intermediate in the remaining 20 (37%) (Table I). The
study of genomic DNA of BAX showed the absence of
mutations in exons 1, 4, 5 and 6 while mutations of exons 2
and 3 were present in 6 patients (Table II). Five patients had
an immature teratoma and the remaining one patient a Yolk Sac
tumor. The patients with immature teratoma were 4 females
(2 with sacrococcygeal, 1 ovarian and 1 abdominal disease
localization) and 1 male (with sacrococcygeal disease locali-
zation). The patient with Yolk Sac tumor was a male with
disease localization at testis. The mutations were three trans-
versions at exon 3 with a single amino acid substitution in
two females (ovarian and abdominal localization, respectively)
and one male (sacrococcygeal localization) with immature
teratoma (Table II). Moreover, two frameshifts of exon 3 were
observed in 2 females with immature teratoma at sacro-
coccygeal localization and a transition not resulting in amino
acid changes was found in the remaining patient with Yolk Sac
tumor of testis (Table II).

p53 was expressed in 43 patients (79.6%) and was not
detectable in the remaining 11 patients (20.4%) (Table I). In
addition, the intensity of the staining was evaluated as described
in Materials and methods and showed high/intermediate p53
levels in 16 patients (29.6%), low intensity in 29 patients
(53.7%) while the remaining 9 (16.7%) had no detectable
levels of p53 (Table I). We first evaluated the mutational status
of p53 in all the patients enrolled in the study with SSCP-PCR
and subsequently by DNA sequencing. We found mutations
of p53 in 3 patients (6%, two males and one female) while in
the remaining 51 patients (94%) p53 gene was wild-type
(Table II). The mutations were all point mutations and were
all placed in the sequence-specific DNA binding region of
the protein and consequently they were able to affect the
binding of p53 to DNA and its anti-oncogene function. In the
three cases, abnormal band shift was an indicator for point
mutations. Two mature teratomas showed the same intronic
mutation of exon 7 with the substitution of a guanine with a
cytosine while the remaining immature teratoma had a wide
frameshift resulting in truncation. In all 3 patients a high
expression of p53 was also detected by immunohistochemistry
(Table I). 

Statistical analysis of molecular markers in the prognosis of
pediatric GCT patients. We first correlated in univariate
analysis the molecular markers with clinical parameters. No
statistically significant correlation was identified between
BAX and p53 status (as IHC staining or mutational status)

(respectively, Pearson's coefficient: 0.180; p=0.349 and
Pearson's coefficient: 0.211; p=0.166). Moreover, no statistical
correlation was identified between IHC staining for p53 and
gender (Pearson's coefficient: -0.04; p=0.948), age (Pearson's
coefficient: 0.124; p=0.341), tumor localization (Pearson's
coefficient: 0.209; p=0.237) and histotype (Pearson's
coefficient: 0.045; p=0.867). Moreover, performing the same
analysis, we failed to identify statistically significant correlation
between the mutational status of p53 and gender (Pearson's
coefficient: -0.174; p=0.451), age (Pearson's coefficient:
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Table II. Investigation of the BAX gene in pediatric GCT by DNA-SSCP and DNA sequence analysis.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
Pt. Exon Codon Nucleotide sequence Amino acid Nucleotide substitution Mutation type Amino acid
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
1 3 68 GAC Asp CAC Transversion His
2 2 23 GGG Gly GGA Transition Gly
5 3 41 GAG Glu ...AG Frameshift ......

13 3 36 GGG Gly GCG Transversion Ala
41 3 41 GAG Glu ...AG Frameshift ......
54 3 37 CGA Arg GGA Transversion Gly
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Table III. Correlations between IHC score for BAX and
clinical parameters.
–––––––––––––––––––––––––––––––––––––––––––––––––

BAX 0 BAX 1-2-3 P
–––––––––––––––––––––––––––––––––––––––––––––––––
Age

≥18 months 8 18 0.763
<18 months 6 22

Sex
Female 10 23 0.359
Male 4 17

Site
Sacrococcygeal 10 10 0.031
Other 4 30

Immunohistotype
Mature teratoma 5 13 0.214
Other 9 27
Immature teratoma 8 13 0.269
Other 6 27
Mixed malignant GCT 3 3 0.642
Other 11 37

p53 intensity
Negative 3 6 0.970
Positive 11 34

p53 positive cells
Negative 4 7 0.705
Positive 10 33

–––––––––––––––––––––––––––––––––––––––––––––––––
In bold, significant statistical correlation.
–––––––––––––––––––––––––––––––––––––––––––––––––
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-0.218; p=0.191), tumor localization (Pearson's coefficient:
0.178; p=0.358) and histotype (Pearson's coefficient: 0.245;
p=0.121). p53 mutational status and expression were not
correlated with the OS of the population after stratification for
immunohistotype (data not shown). On the other hand, IHC
score for BAX was statistically correlated with the primary
localization of the disease at sacrococcygeal site (p=0.031)
while it was not correlated with age (p=0.763), sex
(p=0.359), immunohistotype: mature teratoma (p=0.214),
immature teratoma (p=0.269), mixed malignant GCT
(p=0.642), p53 IHC intensity (p=0.970) and p53 positive IHC
staining (p=0.705) (Table III). Bax mutations were
correlated only with the primary localization of the disease at
sacrococcygeal site (p=0.046), but not with age (p=0.672),
sex (p=1.000), immunohistotype: mature teratoma (p=0.236),
immature teratoma (p=0.852), mixed malignant GCT
(p=0.830), p53 IHC intensity (p=0.545) and p53 positive
IHC staining (p=0.746) (Table IV). BAX mutations and
expression were also correlated with OS of the patients
enrolled in the study. We found that BAX mutations were
inversely correlated with OS (p=0.0419) while BAX IHC

intensity was directly correlated with OS (p=0.0376) (Fig. 1A
and B, respectively, and Table V). The population was also
stratified for histotype and the univariate statistical analysis
was performed. It was found that BAX IHC was directly
correlated with OS in both immature teratoma (p=0.045) and
mixed malignant GCT (p=0.010) while the correlation was
lost in mature teratoma (p=0.300) (Fig. 1C-E and Table V).

Discussion

Primary childhood germ cell tumors represent a hetero-
geneous group of tumors that varies with regard to histo-
logical differentiation, age of presentation and outcome. The
scarcity of pediatric GCTs is the cause of few genetic and
molecular studies reported. Deletion of 1p/gain of 1q and +3
were the most common chromosomal abnormalities among
the malignant tumors from both sexes (2). Therefore, mature
and immature teratomas of all ages displayed normal
comparative genomic hybridization profiles with the
appriopriate chromosome complement (1). Scarce data are
available on the molecular mechanisms and genes involved
in the genesis of these neoplasms and that can activate the
responsiveness to chemotherapy of pediatric GCTs.
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Table IV. Correlations between BAX mutation and clinical
parameters.
–––––––––––––––––––––––––––––––––––––––––––––––––

BAX mutation
––––––––––––––––––

BAX Mutated
wild-type BAX P

–––––––––––––––––––––––––––––––––––––––––––––––––
Age

≥18 months 24 2 0.672
<18 months 24 4

Sex
Female 29 4 1.000
Male 19 2

Site
Sacrococcygeal 17 3 0.046
Other 31 3

Immunohistotype
Mature teratoma 18 0 0.236
Other 30 6
Immature teratoma 19 2 0.852
Other 29 4
Mixed malignant GCT 5 1 0.830
Other 43 5

p53 intensity
Negative 7 2 0.545
Positive 41 4

p53 positive cells
Negative 10 1 0.746
Positive 38 5

–––––––––––––––––––––––––––––––––––––––––––––––––
In bold, significant statistical correlation.
–––––––––––––––––––––––––––––––––––––––––––––––––

Figure 1. Overall survival (OS) according to mutation and expression of
Bax. Univariate survival analysis for (A) mutated vs. wild-type Bax and for
expression vs. not expression of Bax in (B) general population, (C) mature
teratomas, (D) immature teratomas and (E) mixed malignant GCTs on OS
estimated according to the Kaplan-Meier method.
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Apoptotic cell death plays a central role in the pathogenesis
and disease progression of cancer as well as in the response
to treatment. In malignant neoplasm, the balance of apoptosis
and proliferation is shifted towards proliferation, either by
increased mitosis and/or reduced apoptosis (3). Bax and p53
are involved in the regulation of apoptotic process and could
therefore be important in the determination of prognosis of
diseases that are finely regulated by the balance of apoptotic
and proliferative processes. Data exist on the correlation
between Bax expression and prognosis of human cancers
(10-12,25). Moreover, a loop between p53 and Bax exists
since the former was shown to induce the expression of the
pro-apoptotic mitochondrial protein (26,27). On the basis of
these considerations, we evaluated the mutational status and
the expression of these proteins in a series of 54 childhood
GCTs in order to assess the statistical significance of these
events in the determination of this heterogeneous disease. p53
mutations in this set of tumors were very infrequent and did
not correlate with any clinical and pathological parameters or
with OS. On the other hand, Bax mutations were relatively
more frequent and all except one affected the correct sequence
of the gene likely modifying also the function. Bax mutations
were only correlated with the primary localization of the
disease at sacrococcygeal site while the correlation with the
other clinical and pathological parameters was lost. The
presence of mutations in Bax was inversely correlated with
the OS of the general population. Similarly, Bax was less
expressed in disease at primary localization at sacrococcygeal
site. GCTs localized at sacrococcygeal site have also generally
a worse prognosis if compared with the other localizations.
Bax expression was directly correlated with the OS in the
general population and this correlation was conserved after

stratification for immunohistotype in immature teratoma and
mixed malignant teratoma, but was lost in the mature
teratoma subset patients. These data are in agreement with
the prognosis and differentiation status of the different GCT
immunohistotypes. It is well established that mature teratomas
have a good prognostic profile based on its well differentiated
status and on the high apoptotic index and p53 expression (13).
Previous studies have been performed in order to demonstrate
correlation between p53 and Bax expression and the chemo-
sensitivity of GCTs, but they failed to find any statistically
significant correlation (15). On the other hand, the hyper-
sensitivity of human testicular tumors to etoposide was
associated to functional p53 and high Bax:Bcl-2 ratio (28).
Conversely, mutation of p53 are associated with resistance to
cisplatin in male GCTs (18). To our knowledge, the present
study defines for the first time a series of Bax mutations in
childhood GCTs and we also found that the mutations
correlate with OS of these patients. However, we suggest that
the IHC evaluation of Bax could be feasible and less
expensive in order to obtain a significant prognostic
parameter in this series of patients. A computer-based
prediction of 3D-structure of the proteins encoded by the
mutated Bax genes found in these patients will be performed
in order to define the involvement of these mutations on the
function of Bax.

In conclusion, this is the first study on both mutational
and expression status of p53 and Bax in patients affected by
pediatric GCTs. These data clearly suggest that IHC detection
of Bax must be performed in order to identify a subset of
patients with poor prognosis who need more aggressive
surgical and medical treatments in order to eradicate their
disease. On the other hand, Bax mutations are rare and their
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Table V. Overall survival (OS) and molecular parameters in pediatric GCT patients in univariate analysis.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––

Median survival 95% Confidence interval P
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
BAX mutation

Mutated 124.67 104.00-135.99 0.0419
Wild-type 139.05 118.63-141.53

Bax IHC intensity
Negative 120.35 106.54-134.16 0.0376
Positive 141.40 123.45-143.50

Bax IHC intensity in mature teratoma
Negative 131.78 124.19-145.37 0.30
Positive 136.76 128.11-139.31

Bax IHC intensity in immature teratoma
Negative 117.18 95.54-138.68 0.045
Positive 138.21 124.76-149-03

Bax IHC intensity in mixed malignant GCT
Negative 112.76 96.23-131.90 0.01
Positive 144.43 106.54-134.16

–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
In bold, significant statistical correlation.
–––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––––
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identification does not allow an improvement of the
prognostic definition of the disease.
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