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Impact of treatment and clinical
characteristics on the survival of
children with medulloblastoma
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Introduction: Data on medulloblastoma outcomes and experiences in low- and
middle-income countries, especially in Latin America, is limited. This study
examines challenges in Mexico's healthcare system, focusing on assessing
outcomes for children with medulloblastoma in a tertiary care setting.
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Methods: A retrospective analysis was conducted, involving 284 patients treated
at 21 pediatric oncology centers in Mexico.

Results: High-risk patients exhibited markedly lower event-free survival than
standard-risk patients (43.5% vs. 78.3%, p<0.001). Influential factors on survival
included anaplastic subtype (HR 2.4, p=0.003), metastatic disease (HR 1.9,
p=0.001); residual tumor >1.5cm? and lower radiotherapy doses significantly
impacted event-free survival (EFS) and overall survival (OS). Platinum-based
chemotherapy showed better results compared to the ICE protocol in terms of
OS and EFS, which was associated with higher toxicity. Patients under 3 years old
displayed notably lower OS and EFS compared to older children (36.1% vs.
55.9%, p=0.01).

KEYWORDS

medulloblastoma, survival, clinical characteristics, low and middle income countries,
CNS tumors, childhood, brain tumor

1 Introduction (such as MR imaging), radiation therapy, skilled neurosurgeons,
radiotherapists, and board-certified pediatric oncologists.

Brain tumors are the most frequent solid tumors in children and The purpose of this study is to assess the outcomes of patients

adolescents, and they represent the major cause of cancer-related with medulloblastoma and their characteristics, as treated in a

mortality in childhood. Medulloblastoma is the most common  tertiary care setting in a middle-income country.

malignant brain tumor of childhood (1). However, there is very
little data available in low- and middle-income countries (LMIC)

2 Methods

regarding the outcome and, more importantly, the experience (2).
Cancer registries in Latin America cover only 21% of the cases,

compared to 99% in the USA and 86% in Canada (3). This We conducted a retrospective analysis of the data from 284

demonstrates a problem in MIC, where implementing a national patients who were treated between 1997 and 2017 at 21 pediatric

cancer registry system is challenging. oncology centers in Mexico.

In Mexico, our closest data comes from single institutions or For risk stratification, patients were divided into two prognosis

collaborations among a few hospitals, and in the best-case scenario, ~ 8'OUPS W€ used Chang Staging System to classify them as standard-

from one health system. In 2015, the incidence of intracranial and high-risk, as shown in Table 1 (6). Treatment modalities

neoplasms among children under 18 years treated with Popular included surgery, radiotherapy, the timing of treatments, the

Medical Insurance, which covers 55% of childhood cancer, was 10.3 modality (cobalt vs. linear accelerator) used for radiotherapy, and

cases per million/year (4, 5). the type of chemotherapy.
The healthcare system in Mexico, like other middle-income
countries, faces several difficulties in delivering quality care (6, 7). In
general, oncologists and patients struggle with the lack of accessible
imaging resources such as MRI or CT scans, difficulties in initiating 1A E 1 Risk stratification of Medulloblastoma.

timely radiotherapy, limited availability of equipment like linear

accelerators and 3D programming, saturated neurosurgery services, Standard risk (All of High risk (Any one of
and a shortage of neurosurgeons trained in pediatrics (2, 8). the following) the following)
Additionally, there are other important co-morbidity problems >3 years of age <3 years of age
such as malnutrition, a high rate of infections that delay ) , ) 5
. . Residual tumor <1.5cm Residual tumor >1.5cm
treatments, and the remote distances that some patients must
travel to access oncology centers (9) Non-metastatic disease Metastatic disease
The improvement in the cure and quality of survival of children Classic or desmoplastic histology Large cell-anaplastic histology
with medulloblastoma relies not only on chemotherapy protocols ) )
Complete staging Incomplete staging

but also on multidisciplinary management, diagnostic technologies
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2.1 Statical analyses

Descriptive data was presented in terms of frequencies and
percentages, while quantitative data was described using mean,
standard deviation, minimum, and maximum values. P-values less
than 0.05 were considered significant. The prognostic value was
assessed through multivariate analysis using the Cox regression
model and the log-rank test. Nonparametric overall survival (OS)
and event-free survival (EFS) were computed using Kaplan-Meier
curves, and the log-rank test was employed to compare survival
differences according to different variables. EFS was defined as the
interval between the time of diagnosis and relapse or death. Data
management and analysis were performed using SPSS version 23.0.

3 Results

A total of 284 patients from 21 pediatric oncology centers in
Mexico, ranging in age from 1 month to 17 years old, were included
in the study, with an average age at diagnosis of 6.7 + 4.05 years old.
Among the patients, 17.6% (n=50) were less than 3 years old. The
male-to-female ratio was 1.6:1, and there was no significant
difference in age or prognosis based on gender.

Among all the patients, the most common pathology subtype
was classic medulloblastoma (53.9%, n=153), followed by
desmoplastic (12.7%, n=36), large cell-anaplastic (8.5%, n=24),
and extensive nodularity (3.2%, n=9). However, in 21.8% (n=62),
the pathology report did not specify the subtype. All patients with
anaplasia were in the high-risk group, and in the rest of the different
histologic groups no significant differences were found between
high- and standard-risk patients (p >0.05). Survival analysis
indicated that pathology subtype played a role in predicting
survival, as children with anaplastic subtype had a 2.4 times
higher risk of death or relapse compared to other subtypes
(p=0.003). The 5-year EFS rates were 60.7% for classic type, 75%

Extensive nodularity
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FIGURE 1

Survival according to risk classification.

Frontiers in Oncology

03

10.3389/fonc.2024.1376574

for extensive nodularity, 47.8% for desmoplastic, and 27.9% for
anaplastic (p=0.005), as depicted in Figure 1.

Regarding the risk stratification of medulloblastoma, we found
that 74.3% (n=211) of the patients were classified as high risk, while
only 25.7% (n=73) were categorized as standard risk. Patients with
high-risk demonstrated significantly lower EFS compared to
patients with standard risk (5-year EFS 43.5% vs. 78.3%,
p<0.001), as shown in Figure 2. Furthermore, having high-risk
characteristics increased the risk of death or relapse by 3.7 times
(p<0.001, 95% CI 2.11-6.72). Table 2 describes the chemotherapy
protocols that were used in high- and standard-risk patients, and
Table 3 describes the doses of radiotherapy used in both groups
of patients.

Based on the approach for metastasis, utilizing cerebrospinal
fluid cytology and MRI, 54.9% (n=156) of the patients did not show
metastasis at diagnosis (M0). Microscopic evidence of tumor cells in
cerebrospinal fluid (M1) was observed in 15.8% of cases, while 9.9%
showed intracranial metastasis (M2), 11.3% had gross nodular
seeding of spinal metastasis (M3), and 1.8% had metastasis
outside the central nervous system (M4). Patients with metastatic
disease had a 1.9 times higher risk of death (p=0.001, 95% CI
1.29-2.89).

Since residual tumor after surgical resection is considered part
of the risk stratification, we performed an analysis of the surgical
results. Based on post-operative CT or MRI, residual tumor less
than 1.5cm? was achieved in 46.1% (n=131) of the patients, and
gross tumor resection was accomplished in 29.6% (n=84) of the
cases. Survival analysis revealed that patients with a residual tumor
less than 1.5cm” and gross tumor resection had significantly higher
EFS compared to those with residual tumor >1.5cm? (5-year EFS
72.1% vs. 33.6%, p<0.001). Further statistical analysis showed that a
residual tumor >1.5cm” increased the risk of death or relapse by 3.6
times (p<0.001). Within the first 48 hours post-surgery, a CT or
MRI was obtained in 62.7% (n=178) of the cases. Interestingly, only
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FIGURE 2

Survival according to histology.
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TABLE 2 Chemotherapy protocol according to risk group.

Standard P
risk
n=73
Chemotherapy
ICE protocol 130 24 (32.8%) <0.001
(61.6%)
Carboplatin + VP-16 + VCR + CPM 11 17 (23.2%) <0.001
(5.2%)
Cisplatin + VCR * VP-16 + CPM 33 26 (35.6%) 0.001
(15.6%)
Other regimens 9 (4.3%) 2 (2.7%) 0.461
17
Without chemotherapy (8.1%) 3 (4.1%) 0.303
11
Unknown (5.2%) 1(1.3%) 0.308

8.5% (n=24) of the children displayed clinical data of cerebellar
mutism syndrome.

In the entire cohort craniospinal radiotherapy (CSI) was
administered to 75% (n=213) of the patients; conformal,
intensity-modulated and, in some centers, cobalt-based
radiotherapy was used; all patients received posterior fossa boost.
Table 3 provides an overview of radiotherapy doses based on
different clinical characteristics. We found that the dose to
posterior fossa radiation impacted OS, with a 3-year OS of 81.8%
for patients who received >50Gy and 60.2% for those who received
<50Gy (p=0.04). The mean age at which patients received
radiotherapy was 7.4 + 3.6 years, ranging from 1 to 17 years old.
Notably, 9.7% (n=20) of the patients who received CSI were less
than 3 years old. Of the cohort, 60 patients did not receive
radiotherapy for various reasons such as lack of resources, age of
the patient, or early death due to complications. Of this group of
patients, 26 were younger than three years, and the mean age was
5.2 years. The patients who did not receive radiotherapy had a 1-
year OS of 36.7% and a 3-year OS of 19.3%.

In 31.3% (n=89) of the cases, radiotherapy was applied after
surgical resection, and in 21.8% (n=62) of the children was initiated
within the first 6 weeks after surgery. No significant differences in
the risk of death or relapse were found between those who initiated
radiotherapy within 6 weeks and those who had a delay of more
than 6 weeks (p=0.717). In the case of patients who took more than
6 weeks to receive radiotherapy after surgery, this was due firstly to
infectious or post-surgical complications, and secondly to

TABLE 3 Radiotherapy doses based on clinical characteristics.

Characteristic Posterior fossa Craniospinal

Mean + SD Mean + SD
All patients 52.1 6.2 Gy 29.1+ 78 Gy
High risk 517 7.1 Gy 304 + 7.6 Gy
Standard risk 53.01 £ 3.6 Gy 26.5 + 7.4 Gy
>3 years old 53.1+3.9 Gy 29.05 + 7.7 Gy
<3 years old 43.8 +13.4 Gy 29.8 +8.3 Gy
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administrative problems such as availability, equipment failure or
economic issues.

Because of the wide variability among healthcare systems in
Mexico, this study found that different chemotherapy regimens
were used. The most frequently used regimen was the ICE regimen
(ifosfamide, carboplatin, and etoposide), with a median of 7 cycles,
followed by protocols based on cisplatin such as the Packer protocol
(10), or based on carboplatin protocols (11). In a very low
frequency, other regimens such as irinotecan, temozolomide, or
nitrosoureas-based protocols were utilized.

Some patients were reported as not receiving chemotherapy.
This was either due to their arrival in precarious health conditions
that led to death before any treatment could be administered or due
to expiration resulting from post-surgical complications. Figure 3
provides an overview of the frequency and percentage of the
different chemotherapy regimens used.

The platinum-based regimens demonstrated superior OS and
EFS compared to the ICE protocol, with 5-year OS rates of 73.6% vs.
59.7% (p = 0.029) and 5-year EFS rates of 63% vs. 53.6% (p=0.040),
respectively, as is shown in Figure 4. Through multivariate analysis
to predict the risk of death or relapse, we found that the use of the
ICE protocol was associated with a 1.7 times higher risk of death or
relapse compared to the use of any other chemotherapy regimen
(p=0.032), mainly explained by toxicity complications.

Regarding the survival analyses of the entire cohort, the 5-year
OS and EFS rates were found to be 59.9% and 52.6% respectively.
Table 4 presents the results, highlighting significant differences in
OS and EFS based on various patient characteristics, including age,
histology, and risk. Table 5 provides a description of the factors that
influenced death or relapse.

The group of patients under 3 years old, exhibited significantly
lower OS and EFS compared to older patients (5-year EFS 36.1% vs.
55.9%, p=0.01). The type of chemotherapy they received is
described in Table 6, with the ICE protocol being the most used.
Only two patients received autologous stem cell transplant, both
with minimal residual disease. One of them is alive with 17 months
of follow-up and received focal radiotherapy, while the other one
did not receive radiotherapy and passed away after 21 months
of diagnosis.

4 Discussion

Medulloblastoma is a tumor that predominantly occurs in
pediatric age, with most cases diagnosed between 5 and 10 years
(12). Our study found a similar median age of 6.0 years (SEM 0.24),
aligning with previous findings.

Similar to a study conducted by Akyiiz et al. in Turkey (13), we
observed a male-to-female ratio of 1.6. The relationship between
gender and survival has been a subject of discussion. Unlike the
results reported by Curran et al. from the U.S. Surveillance
Epidemiology and End Results (SEER-9) registry (14), we did not
find a difference in OS or EFS based on gender.

In our study, we observed the following frequencies of
histological variants: classic medulloblastoma 53.9%, desmoplastic
12.7%, large cell-anaplastic 8.5%, and extensive nodularity 3.2%.

frontiersin.org
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Chemotherapy regimens used

These findings are very similar to the report by Louis DN et al., who
found 72% classic, 14% desmoplastic, 11% large cell/anaplastic, and
3% extensive nodularity (12).

Regarding survival, one unexpected result was observed in
desmoplastic/extensive nodularity histology, which is known for
its nodular architecture and excellent prognosis (15-17). Even
without radiotherapy as adjuvant treatment, children younger
than 3 years with desmoplastic histology showed a 10-year
progression-free survival of 85%, compared to classic histology
with 34% (18). However, in our study, the survival of the
desmoplastic variant was similar to the classic variant (5-year OS
58.7% vs. 52.2%). The patients with extensive nodularity variant
showed an excellent outcome with a 5-year OS of 83.3%, which is
similar to the prognosis reported for this histological variant in
other studies (19). Another unexpected result was the lower
frequency of desmoplastic/extensive nodularity histology of 24%
among our 50 patients under three years old, while other series

10.3389/fonc.2024.1376574

[ Without chemotherapy

[ ICE protocol

[ Cisplatin + VP-16 + VCR + CPM

[ Carboplatin + VP-16 + VCR + CPM
M Other protocols

[CJUnknown

54.2%
n=154

reported a frequency of approximately 44% for the desmoplastic
variant in patients under three years old (20). We believe that these
results can also be explained by a recurring issue we encountered
wherein: 21.8% of our patients, the histological variant was not
reported in the pathology results. Additionally, since we do not
routinely perform molecular studies, we are unaware of the
frequency of mutations that confer a worse prognosis to the sonic
hedgehog subgroup, such as TP53 mutations or specific
chromosomal aberrations (19).

Regarding the large cell-anaplastic histological subtype and
survival, we found that it is a risk factor for death or relapse, with
a hazard risk of 2.4, which is consistent with the findings of Eberhart
et al., who reported that severe anaplasia alone is associated with
worse clinical outcomes (p=0.002) (21). Other reports suggest that
the anaplastic subtype is related to an inferior prognosis when
certain biological characteristics are present, such as c-myc
amplification (22). Unfortunately, we do not have information on

Carboplatin + VP-16 +VCR + CPM
m Cisplatin + VCR +VP-16 + CPM

1001 M ICE protocol
80~
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FIGURE 4
Survival according to chemotherapy regimens.
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TABLE 4 Survival according to different characteristics.

10.3389/fonc.2024.1376574

3y-0S 5y-0S p value 3y-EFS Sy-EFS p value
High risk 56.9% 52.6% <0.001 47% 43.5% <0.001
Standard risk 85.7% 80.6% 85.7% 78.3%
<3 years old 47.3% 47.3% 0.04 36.1% 36.1% 0.011
>3 years old 68.3% 62.5% 61.5% 55.9%
Anaplastic 52.2% 52.2% 0.011 27.9% 27.9% 0.001
Other histology 68.1% 63.9% 63% 58.7%
Residual tumor >1.5cm” 46.6% 44.7% <0.001 37.3% 33.6% <0.001
Residual tumor <1.5cm” 82.5% 77.4% 76.9% 72.1%
Metastatic disease 53.6% 50.9% 0.001 45% 42.4% <0.001
Non-metastatic disease 73.6% 67.4% 67.2% 61%

the molecular markers of our patients, this is due to the fact that
these studies are not available in our country.

In our cohort, the median dose for the posterior fossa
radiotherapy boost was 52.1 + 6.2 Gy, which is not significantly
different from the recommended dose of 54 Gy (23). Comparing
survival between patients who received less than 50 Gy and those
who received more than 50 Gy, we found a significantly lower
survival in the group that received a lower dose (5-year OS 52.6% vs.
76.7%, p=0.04). Similar reports by Silverman CL et al. (24) have
associated the dose of radiotherapy received with survival, and
another study by Santos MA et al. found a correlation between
lower doses and poorer survival (5-year OS 80% vs. 58%, p=0.02),
although they used a censored dose of 44 Gy (25). This underscores
the importance of radiotherapy as a fundamental part of
medulloblastoma treatment, as the tumor is known to
be radiosensitive.

Among our 50 patients under 3 years old, 20 of them underwent
irradiation. Of those, five patients underwent surgery, followed by
radiotherapy and then chemotherapy, resulting in a 5-year OS of
80%. Fifteen patients after surgery received chemotherapy and then
radiotherapy, with a 5-year OS of 83.1%. In contrast, those who did
not receive radiotherapy had a significantly lower 5-year OS of
25.7% (p < 0.001). These results differ from a study by Rivera-Luna
R. et al. (26), conducted with Mexican patients from different
hospitals. In their series of 49 patients under 3 years old, 100% of

TABLE 5 Characteristics related to death or relapse by
multivariate regression.

Factor related to Hazard p value 95% Cl
death or relapse ratio
(risk)

ICE protocol 1.7 0.032 1.04-2.81

Metastatic disease 1.9 <0.001 1.33-2.8

Anaplastic 24 0.003 1.35-4.36

Residual tumor >1.5cm? 3.6 <0.001 2.35-5.53

High risk 37 <0.001 2.11-6.72
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those who received only chemotherapy died, while those who
received chemotherapy and radiotherapy had a 5-year
progression-free survival of 66%. It is crucial to explore other
treatment strategies for these patients, such as intraventricular
therapy or high-dose chemotherapy with hematopoietic
progenitor cell rescue (18, 27, 28), to improve survival rates in
Mexico. Although medulloblastoma is radiosensitive, CSI should be
avoided in children under 3 years of age, due to its adverse effects
that can be catastrophic at this age (29-31), other treatment
strategies should be used for patients in this age group, especially
when patients have desmoplastic nodular histology (17, 27, 32),
since the objective of pediatric oncology is not only to cure but to
achieve the best possible quality of life.

In our entire cohort, 17.6% (n = 50) of the patients were under 3
years old, and among them, 27 patients experienced death or
relapse, resulting in a 5-year EFS of 36.1%. This finding is
comparable to several reports that associate being under 3 years
of age with a poor prognosis (26, 27). One of the reasons for this is
the preference to avoid or delay radiotherapy in these patients due
to the side effects associated with it (18).

In the analysis of survival according to chemotherapy regimen,
we found that those based on carboplatin had the highest OS and
EFS in our patients, with a 5-year OS of 85.4% and 5-year EFS of

TABLE 6 Chemotherapy used in children under 3 years.

High  Standard p
risk risk value
n= n=73
211

Chemotherapy
ICE protocol 25 24 (32.8%) <0.001

(50%)

Carboplatin + VP-16 + VCR + CPM 4 (8%) 17 (23.2%) <0.001
Cisplatin + VCR + VP-16 + CPM 10 26 (35.6%) 0.001

(20%)

Other regimens 2 (4%) 2 (2.7%) 0.461
Without chemotherapy 4 (8%) 3 (4.1%) 0.303
Unknown 5 (10%) 1 (1.3%) 0.308

frontiersin.org



https://doi.org/10.3389/fonc.2024.1376574
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Salceda-Rivera et al.

68.1%. These results are very similar to the findings in pediatric
patients in Cairo, where the regimen of carboplatin, etoposide, and
vincristine led to a 5-year OS of 89% and disease-free survival at 5
years of 78% (33).

In our study, the regimens based on cisplatin showed the
second-best survival, with a 5-year OS of 74.3%. This is consistent
with results from a study in Turkey, a middle-income country,
conducted by Akyiiz et al., who reported an 8-year OS of 60% with
the cisplatin plus etoposide regimen [16]. They transitioned to this
regimen in an effort to improve survival and decrease the toxicity
associated with their previous lomustine-based regimen, which
showed an 8-year OS of 41.1%. However, our study’s survival
with cisplatin-based regimens differs significantly from that
reported in high-income countries. Such as Packer et al. reported
a 5-year OS of 87% in standard-risk patients treated with the
Children’s Oncology Group trial A9961, which included CSI
therapy followed by adjuvant chemotherapy with cisplatin,
vincristine and cyclophosphamide (10). Similarly, in high-risk
patients treated with platinum-based chemotherapy, Tarbell et al.
reported a 5-year OS of 76.1% (34).

Analyzing one of the reasons why the ICE protocol in this study
is significantly associated with lower OS than other protocols, we
found that it is associated with a high rate of toxicity, as described by
Kanamori M et al. (35, 36). They reported adverse effects of ICE
combination chemotherapy in the treatment of various brain
tumors, including grade 4 neutropenia in 81.4% of cases, grade 4
thrombocytopenia in 35.4%, and infection in 26.8%, among other
toxicities such as grade 4 anemia and elevated alanine and aspartate
aminotransferases. These findings suggest that the high rate of
adverse effects requires close follow-up or dose reduction.

One early complication observed within the first two days after
surgical resection of medulloblastoma in children is cerebellar
mutism syndrome. In our population, we found a low frequency
of 8.5%, compared to the 24% reported by Robertson et al. (37).
This difference in rates can be explained by our lack of intentional
use of a diagnostic tool. In their study, Robertson et al. used a
questionnaire aimed at identifying the presence and severity of
cerebellar mutism syndrome.

In our total cohort, patients with standard-risk characteristics
have been successfully treated, while the prognosis for children with
high-risk characteristics remains poor. Table 7 compares our

TABLE 7 Comparison of 5y-EFS according to risk.

Standard Risk High Risk

Mexico (this study) 78.3% | Mexico (this study) 43.5%
Gajjar et al., 2006 83% Gajjar et al,, 2006 70%
(STMBY6) (28) (STMB96) (28)

Packer et al.,, 1999 79% Zeltzer et al., 1999 63%
(CCG9892) (38) (CCG921) (39)

Packer et al., 2013 (COG 81% Jakacki et al., 2012 (40) 71%
A9961) (10)
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survival rates with treatment protocols that use similar resources
to those currently available in our country.

5 Conclusion

This study has several strengths, including the collaboration of
twenty-one pediatric oncology centers and a significant sample size
from different regions of Mexico. However, it is important to note
that this is a retrospective study, and future multi-institutional
prospective clinical trials are needed to further define survival, risk
factors, and outcomes in Mexico.

Managing medulloblastoma poses challenges in low and
middle-income countries. Nevertheless, this study identifies
characteristics that increase the risk of death in our patients.
With feasible changes, we can improve staging and better guide
treatment decisions, such as requesting histopathological subtyping
and establishing direct communication with the radiotherapy team
to discuss and determine the appropriate radiation dose for each
patient, avoiding CSI in young children.

One of the most important aspects that we need to improve is
our infrastructure in all cancer care centers for children with cancer,
such as access to conformal radiotherapy, magnetic resonance
imaging, neuronavigation, or microscopes for neurosurgery, to
mention a few examples that would make significant
improvements in survival. In addition, given the crucial role of
genotype knowledge in medulloblastoma treatment worldwide,
countries like Mexico should implement this important tool as
part of routine practice to ensure accurate treatment for
these children.

Implementing twinning programs, which have shown success
in improving survival rates in low and middle-income countries,
could also be a valuable strategy to consider (8, 41).

Additionally, it would be beneficial to develop unified national
treatment guidelines and explore new treatment strategies for
patients with high-risk disease and young children and consider
using the least toxic chemotherapy protocols whenever possible,
aiming to heal with the best possible quality of life.

Data availability statement

The original contributions presented in the study are included
in the article/supplementary material. Further inquiries can be
directed to the corresponding author.

Author contributions

VS-R: Conceptualization, Data Curation, Formal analysis,
Investigation, Methodology, Project administration, Supervision,
Validation, Visualization, Writing - original draft, Writing -
review & editing. IT-R: Data Curation, Investigation, Validation,

frontiersin.org


https://doi.org/10.3389/fonc.2024.1376574
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Salceda-Rivera et al.

Visualization, Writing - original draft, Writing - review & editing.
DO: Data Curation, Investigation, Validation, Visualization,
Writing — original draft, Writing - review & editing. RB-M: Data
Curation, Investigation, Validation, Visualization, Writing -
original draft, Writing - review & editing. AL-F: Data Curation,
Investigation, Validation, Visualization, Writing — original draft,
Writing - review & editing. SA-A: Data Curation, Investigation,
Validation, Writing - original draft, Writing - review & editing.
DO-M: Data Curation, Investigation, Writing - original draft,
Writing - review & editing. RR-L: Data Curation, Investigation,
Validation, Writing - original draft, Writing - review & editing. ER-
G: Data Curation, Investigation, Writing — original draft, Writing -
review & editing. RR-G: Data Curation, Investigation, Writing -
original draft, Writing - review & editing. LV-H: Data Curation,
Investigation, Validation, Writing - original draft, Writing - review
& editing. DC-A: Data Curation, Investigation, Writing — original
draft, Writing - review & editing. SL-A: Data Curation,
Investigation, Writing - original draft, Writing - review &
editing. FA-G: Data Curation, Investigation, Writing — original
draft, Writing - review & editing. AB-R: Data Curation,
Investigation, Validation, Writing - original draft, Writing -
review & editing. SC-G: Data Curation, Investigation, Writing -
original draft, Writing - review & editing. EP-R: Data Curation,
Investigation, Writing — original draft, Writing - review & editing.
GG-F: Data Curation, Investigation, Writing - original draft,
Writing - review & editing. JL-E: Data Curation, Investigation,
Writing - original draft, Writing - review & editing. JD-S: Data
Curation, Investigation, Writing - original draft, Writing - review
& editing. CL-C: Data Curation, Investigation, Writing — original
draft, Writing - review & editing. CS-G: Data Curation,
Investigation, Writing - original draft, Writing - review &

References

1. Pui CH, Gajjar AJ, Kane JR, Qaddoumi IA, Pappo AS. Challenging issues in
pediatric oncology. Nat Rev Clin Oncol. (2011) 8:540-9. doi: 10.1038/nrclinonc.2011.95

2. Ezzat S, Kamal M, El-Khateeb N, El-Beltagy M, Taha H, Refaat A, et al. Pediatric
brain tumors in a low/middle income country: Does it differ from that in developed
world? J Neuro-Oncol. (2016) 126:371-6. doi: 10.1007/s11060-015-1979-7

3. Parkin DM. The evolution of the population-based cancer registry. Nat Rev
Cancer. (2006) 6:603-12. doi: 10.1038/nrc1948

4. Gomez Danteés O, Sesma S, Becerril VM, Knaul FM, Arreola H, Frenk J. The
health system of Mexico. Salud Publica Mexico. (2011) 53 Suppl 2:5220-32.

5. Rivera-Luna R, Velasco-Hidalgo L, Zapata-Tarrés M, Cardenas-Cardos R,
Aguilar-Ortiz MR. Current outlook of childhood cancer epidemiology in a middle-
income country under a public health insurance program. Pediatr Hematol Oncol.
(2017) 34:43-50. doi: 10.1080/08880018.2016.1276236

6. Jones LA, Chilton JA, Hajek RA, lammarino NK, Laufman L. Between and within:
International perspectives on cancer and health disparities. J Clin Oncol. (2006)
24:2204-8. doi: 10.1200/JC0.2005.05.1813

7. Ribeiro RC, Pui CH. Saving the children-improving childhood cancer treatment
in developing countries. New Engl ] Med. (2005) 352:2158-60. doi: 10.1056/
NEJMp048313

8. Qaddoumi I, Musharbash A, Elayyan M, Mansour A, Al-Hussaini M, Drake J,
et al. Closing the survival gap: Implementation of medulloblastoma protocols in a low-
income country through a twinning program. Int J Cancer. (2008) 122:1203-6.
doi: 10.1002/ijc.23160

9. Yaris N, Mandiracioglu A, Bityitkpamukcu M. Childhood cancer in developing
countries. Pediatr Hematol Oncol. (2004) 21:237-53. doi: 10.1080/08880010490276971

10. Packer RJ, Zhou T, Holmes E, Vezina G, Gajjar A. Survival and secondary
tumors in children with medulloblastoma receiving radiotherapy and adjuvant

Frontiers in Oncology

10.3389/fonc.2024.1376574

editing. TL-F: Data Curation, Investigation, Writing - original
draft, Writing - review & editing. NM-G: Data Curation,
Investigation, Writing - original draft, Writing - review &
editing. AG-E: Data Curation, Investigation, Writing - original
draft, Writing - review & editing. FG-M: Data Curation, Writing -
original draft, Writing - review & editing. PC-T: Writing - original
draft, Writing - review & editing. OG-R: Data Curation,
Investigation, Writing — original draft, Writing — review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

Author DO was employed by ICON PLC.

The remaining authors declare that the research was conducted
in the absence of any commercial or financial relationships that
could be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed or
endorsed by the publisher.

chemotherapy: Results of Children’s Oncology Group trial A9961. Neuro-Oncology.
(2013) 15:97-103. doi: 10.1093/neuonc/nos267

11. Bergman I, Jakacki RI, Heller G, Finlay J. Treatment of standard risk
medulloblastoma with craniospinal irradiation, carboplatin, and vincristine. Pediatr Oncol.
(1997) 29:563-7. doi: 10.1002/(sici)1096-911x(199712)29:6<563::aid-mp08>3.0.c0;2-1

12. Louis DN, Ohgaki H, Wiestler OD, Cavenee WK, Burger PC, Jouvet A, et al. The
2007 WHO classification of tumours of the central nervous system. Acta Neuropathol.
(2007) 114:97-109. doi: 10.1007/s00401-007-0243-4

13. Akytiz C, Varan A, Kiipeli S, Akalan N, Séylemezoglu F, Zorlu F, et al.
Medulloblastoma in children: A 32-year experience from a single institution. J
Neuro-Oncol. (2008) 90:99-103. doi: 10.1007/s11060-008-9638-x

14. Curran EK, Sainani KL, Le GM, Propp JM, Fisher PG. Gender affects survival for
medulloblastoma only in older children and adults: A study from the surveillance
epidemiology and end results registry. Pediatr Blood Cancer. (2009) 52:60-4.
doi: 10.1002/pbc.21832

15. Rieken S, Gaiser T, Mohr A, Welzel T, Witt O, Kulozik AE, et al. Outcome and
prognostic factors of desmoplastic medulloblastoma treated within a multidisciplinary
treatment concept. BMC Cancer. (2010) 10:450. doi: 10.1186/1471-2407-10-450

16. Pramanik P, Sharma MC, Mukhopadhyay P, Singh VP, Sarkar C. A comparative
study of classical vs. desmoplastic medulloblastomas. Neurol India. (2003) 51:27-34.

17. Abdelbaki MS, Boué DR, Finlay JL, Kieran MW. Desmoplastic nodular
medulloblastoma in young children: A management dilemma. Neuro-Oncology.
(2018) 20:1026-33. doi: 10.1093/neuonc/nox222

18. Rutkowski S, Gerber NU, von Hoff K, Gnekow A, Bode U, Graf N, et al.
Treatment of early childhood medulloblastoma by postoperative chemotherapy and
deferred radiotherapy. Neuro-Oncology. (2009) 11:201-10. doi: 10.1215/15228517-
2008-084

frontiersin.org


https://doi.org/10.1038/nrclinonc.2011.95
https://doi.org/10.1007/s11060-015-1979-7
https://doi.org/10.1038/nrc1948
https://doi.org/10.1080/08880018.2016.1276236
https://doi.org/10.1200/JCO.2005.05.1813
https://doi.org/10.1056/NEJMp048313
https://doi.org/10.1056/NEJMp048313
https://doi.org/10.1002/ijc.23160
https://doi.org/10.1080/08880010490276971
https://doi.org/10.1093/neuonc/nos267
https://doi.org/10.1002/(sici)1096-911x(199712)29:6%3C563::aid-mpo8>3.0.co;2-i
https://doi.org/10.1007/s00401-007-0243-4
https://doi.org/10.1007/s11060-008-9638-x
https://doi.org/10.1002/pbc.21832
https://doi.org/10.1186/1471-2407-10-450
https://doi.org/10.1093/neuonc/nox222
https://doi.org/10.1215/15228517-2008-084
https://doi.org/10.1215/15228517-2008-084
https://doi.org/10.3389/fonc.2024.1376574
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

Salceda-Rivera et al.

19. Korshunov A, Sahm F, Stichel D, Schrimpf D, Ryzhova M, Zheludkova O, et al.
Molecular characterization of medulloblastomas with extensive nodularity (MBEN).
Acta Neuropathol. (2018) 136:303-13. doi: 10.1007/s00401-018-1840-0

20. Rutkowski S, von Hoff K, Emser A, Zwiener I, Pietsch T, Figarella-Branger D, et al.
Survival and prognostic factors of early childhood medulloblastoma: An international meta-
analysis. J Clin Oncol. (2010) 28:4961-8. doi: 10.1200/JC0O.2010.30.2299

21. Eberhart CG, Kratz J, Wang Y, Summers K, Stearns D, Cohen K, et al.
Histopathological and molecular prognostic markers in medulloblastoma: ¢-myc, N-myc,
trkC, and anaplasia. ] Neuropathol Exp Neurol. (2004) 63:441-9. doi: 10.1093/jnen/63.5.441

22. von Hoff K, Hartmann W, von Bueren AO, Gerber NU, Grotzer MA, Pietsch T,
et al. Large cell/anaplastic medulloblastoma: Outcome according to myc status,
histopathological, and clinical risk factors. Pediatr Blood Cancer. (2010) 54:369-76.
doi: 10.1002/pbc.22339

23. Packer RJ, Gajjar A, Vezina G, Rorke-Adams L, Burger PC, Robertson PL, et al.
Phase III study of craniospinal radiation therapy followed by adjuvant chemotherapy
for newly diagnosed average-risk medulloblastoma. J Clin Oncol. (2006) 24:4202-8.
doi: 10.1200/JC0O.2006.06.4980

24. Silverman CL, Simpson JR. Cerebellar medulloblastoma: the importance of
posterior fossa dose to survival and patterns of failure. Int J Radiat Oncol Biol
Physics. (1982) 8:1869-76. doi: 10.1016/0360-3016(82)90443-6

25. Santos MA, Viégas CMP, Servidoni RA, Barros MHM, Pinel MI, Aratjo CMM.
Timing of radiation in children with medulloblastoma/PNET. Pediatr Blood Cancer.
(2007) 48:416-22. doi: 10.1002/pbc.21049

26. Rivera-Luna R, Lopez E, Rivera-Marquez H, Rivera-Ortegon F, Altamirano-
Alvarez E, Mercado G, et al. Survival of children under 3 years old with
medulloblastoma: A study from the Mexican Cooperative Group for Childhood
Malignancies (AMOHP). Child’s Nervous System. (2002) 18:38-42. doi: 10.1007/
500381-001-0527-2

27. Rutkowski S, Cohen B, Finlay J, Luksch R, Ridola V, Valteau-Couanet D, et al.
Medulloblastoma in young children. Pediatr Blood Cancer. (2010) 54:635-7.
doi: 10.1002/pbc.22372

28. Gajjar A, Chintagumpala M, Ashley D, Kellie S, Kun LE, Merchant TE, et al.
Risk-adapted craniospinal radiotherapy followed by high-dose chemotherapy and
stem-cell rescue in children with newly diagnosed medulloblastoma (St Jude
Medulloblastoma-96): long-term results from a prospective, multicentre trial. Lancet
Oncol. (2006) 7:813-20. doi: 10.1016/S1470-2045(06)70867-1

29. Kiltie AE, Lashford LS, Gattamaneni HR. Survival and late effects in
medulloblastoma patients treated with craniospinal irradiation under three years old.
Med Pediatr Oncol. (1997) 28:348-54. doi: 10.1002/(ISSN)1096-911X

30. Palmer SL, Goloubeva O, Reddick WE, Glass JO, Gajjar A, Kun L, et al. Patterns
of intellectual development among survivors of pediatric medulloblastoma: a
longitudinal analysis. J Clin Oncol: Off ] Am Soc Clin Oncol. (2001) 19:2302-8.
doi: 10.1200/JC0O.2001.19.8.2302

Frontiers in Oncology

09

10.3389/fonc.2024.1376574

31. Lafay-Cousin L, Bouffet E, Hawkins C, Amid A, Huang A, Mabbott DJ.
Radiationoncology Impact of radiation avoidance on survival and neurocognitive
outcome in infant medulloblastoma. Curr Oncol. (2009) 16:21-8. doi: 10.3747/
c0.v16i6.435

32. Bagchi A, Dhanda SK, Dunphy P, Sioson E, Robinson GW. Molecular
classification improves therapeutic options for infants and young children with
medulloblastoma. JNCCN ] Natl Compr Cancer Netw. (2023) 21:1097-105.
doi: 10.6004/jnccn.2023.7024

33. Khalil EM. Treatment results of adults and children with medulloblastoma NCI,
cairo university experience. J Egyptian Nat Cancer Inst. (2008) 20:175-86.

34. Tarbell NJ, Friedman H, Polkinghorn WR, Yock T, Zhou T, Chen Z, et al. High-
risk medulloblastoma: A pediatric oncology group randomized trial of chemotherapy
before or after radiation therapy (POG 9031). J Clin Oncol. (2013) 31(23):2936-41.
doi: 10.1200/JC0O.2012.43.9984

35. Kanamori M, Kumabe T, Saito R, Yamashita Y, Sonoda Y, Tominaga T. The
safety of combination chemotherapy with ifosfamide, cisplatin, and etoposide (ICE):
single-institution retrospective review of 108 cases. No Shinkei Geka Neurol Surgery.
(2010) 38:997-1005.

36. Okada S, Hongo T, Sakaguchi K, Suzuki K, Nishizawa S, Ohzeki T. Pilot study of
ifosfamide/carboplatin/etoposide (ICE) for peripheral blood stem cell mobilization in
patients with high-risk or relapsed medulloblastoma. Child’s Nervous System. (2007)
23:407-13. doi: 10.1007/s00381-006-0282-5

37. Robertson PL, Muraszko KM, Holmes EJ, Sposto R, Packer R], Gajjar A, et al.
Incidence and severity of postoperative cerebellar mutism syndrome in children with
medulloblastoma: a prospective study by the Children’s Oncology Group. J Neurosurg.
(2006) 105:444-51. doi: 10.3171/ped.2006.105.6.444

38. Packer RJ, Goldwein J, Nicholson HS, Gilbert Vezina L, Allen JC, Ris MD, et al.
Treatment of children with medulloblastomas with reduced-dose craniospinal
radiation therapy and adjuvant chemotherapy: A children’s cancer group study. J
Clin Oncol. (2019) 17:2127-36. doi: 10.1200/JC0O.1999.17.7.2127

39. Zeltzer PM, Boyett JM, Finlay JL, Albright AL, Rorke LB, Milstein JM, et al.
Metastasis stage, adjuvant treatment, and residual tumor are prognostic factors for
medulloblastoma in children: conclusions from the children’s cancer group 921
randomized phase III study. J Clin Oncol. (2019) 17:832-5. doi: 10.1200/
JCO.1999.17.3.832

40. Jakacki RI, Burger PC, Zhou T, Holmes EJ, Kocak M, Onar A, et al. Outcome of
children with metastatic medulloblastoma treated with carboplatin during craniospinal
radiotherapy: A children’s oncology group phase I/IT study. J Clin Oncol. (2012)
30:2648-53. doi: 10.1200/JC0O.2011.40.2792

41. Mushtaq N, Mustansir F, Minhas K, Usman S, Qureshi BM, Mubarak F, et al.
Building the ecosystem for pediatric neuro-oncology care in Pakistan: Results of a 7-
year long twinning program between Canada and Pakistan. Pediatr Blood Cancer.
(2022) 69:€29726. doi: 10.1002/pbc.29726

frontiersin.org


https://doi.org/10.1007/s00401-018-1840-0
https://doi.org/10.1200/JCO.2010.30.2299
https://doi.org/10.1093/jnen/63.5.441
https://doi.org/10.1002/pbc.22339
https://doi.org/10.1200/JCO.2006.06.4980
https://doi.org/10.1016/0360-3016(82)90443-6
https://doi.org/10.1002/pbc.21049
https://doi.org/10.1007/s00381-001-0527-2
https://doi.org/10.1007/s00381-001-0527-2
https://doi.org/10.1002/pbc.22372
https://doi.org/10.1016/S1470-2045(06)70867-1
https://doi.org/10.1002/(ISSN)1096-911X
https://doi.org/10.1200/JCO.2001.19.8.2302
https://doi.org/10.3747/co.v16i6.435
https://doi.org/10.3747/co.v16i6.435
https://doi.org/10.6004/jnccn.2023.7024
https://doi.org/10.1200/JCO.2012.43.9984
https://doi.org/10.1007/s00381-006-0282-5
https://doi.org/10.3171/ped.2006.105.6.444
https://doi.org/10.1200/JCO.1999.17.7.2127
https://doi.org/10.1200/JCO.1999.17.3.832
https://doi.org/10.1200/JCO.1999.17.3.832
https://doi.org/10.1200/JCO.2011.40.2792
https://doi.org/10.1002/pbc.29726
https://doi.org/10.3389/fonc.2024.1376574
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org

	Impact of treatment and clinical characteristics on the survival of children with medulloblastoma in Mexico
	1 Introduction
	2 Methods
	2.1 Statical analyses

	3 Results
	4 Discussion
	5 Conclusion
	Data availability statement
	Author contributions
	Funding
	Conflict of interest
	Publisher’s note
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages false
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 1
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /ENU (T&F settings for black and white printer PDFs 20081208)
  >>
  /ExportLayers /ExportVisibleLayers
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 1200
        /PresetName ([High Resolution])
        /PresetSelector /HighResolution
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


