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Abstract

Objective. To identify the cancer incidence and mortality
in Mexican Social Security Institute beneficiary (MSSI-B) chil-
dren during 1996-2013. Materials and methods. Both
cancer cases (n=4 728) and deaths (n=2 378) were analyzed
in MSSI-B children who were registered in five states of the
Mexican Republic. The incidence and mortality trends and
the incidences (rate x | 000 000 children / year) of the type
of cancer, age, sex, and place of residence were obtained.
Results. For both indicators (incidence and mortality),
there was a downward trend for the period of 1996-2001
and a stable trend for 2002-2013.This occurred in the over-
all mortality and incidence trends of the Estado de México
and Chiapas and in the leukemia and the acute lymphoid
subgroups. The annual overall incidence was 128 cases per
| 000 000 children. Leukemia, lymphomas,and central nervous
system tumors were the principal cancer groups. Conclu-
sions. Cancer mortality for the period of 2002-2013 did
not diminish. Interinstitutional and/or international research
should be designed to improve the care of these children.
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Incidencia y mortalidad por cancer en nifios atendidos en el
Instituto Mexicano del Seguro Social (1996-2013).
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Resumen

Objetivo. Mostrar la incidencia y mortalidad por cancer
en nifos derechohabientes del Instituto Mexicano del Se-
guro Social (DH-IMSS) (periodo 1996-2013). Material y
métodos. Se analizaron los casos (n=4 728) y las muertes
(n=2 378) por cancer en ninos DH-IMSS registrados en cinco
estados de la Republica mexicana. Se obtuvo la tendencia de
la incidencia y mortalidad y la incidencia por tipo de cancer,
edad, sexo y lugar de residencia. Resultados. Para ambos
indicadores (incidencia y mortalidad) hubo tendencia a la
disminucion para el periodo 1996-2001 y estabilidad para
2002-2013; esto sucedi6 para la tendencia global, para el
Estado de México y Chiapas, para las leucemias y para el
subgrupo de las linfoide agudas. La incidencia global fue de
128 x | 000 000 nifos/afio; las leucemias, tumores del sistema
nervioso central y linfomas fueron los principales grupos de
cancer. Conclusiones. La mortalidad por cancer para el
periodo 2002-2013 no ha disminuido; deben disenarse inves-
tigaciones interinstitucionales e internacionales para mejorar
la atencion médica de estos nifios.

Palabras clave: cancer; nifios; tendencias; incidencia; morta-
lidad; México
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ounderstand the effect that cancer has had on chil-

dren (0-14 years old), it is necessary to study both
the incidence and the mortality from these causes.!

The difficulty in estimating the incidence of can-
cer lies in the necessity of having a population-based
registry of cancer cases, which means recording all
cases that occur in a given population and, most
importantly, collecting data with quality criteria
(indicating that the data should be 1) complete,
2) valid, 3) timely, and 4) following international
standards for the coding and comparison of infor-
mation).” These criteria are necessary so that the
data will be reliable. Moreover, a registry of a few
well-recorded cases is preferred to a registry of
many poorly-recorded cases.’ Accordingly, the in-
cidence of cancer in children in developed countries
is well-known.!

In reference to the study of cancer mortality in
both developed and developing countries, there are
well-established policies for building an adequate
registry of cancer deaths. Therefore, cancer mortality in
children is well-known in most countries worldwide.*>

The interpretation of the mentioned indicators
is important because the incidence is related to the
risk that a population has of developing a disease.'?
For its part, mortality is a fairly accurate reflection
of the overall treatment being provided to children
with cancer, particularly when the disease incidence
is stable.5”

Globally, the overall incidence of cancer in chil-
dren ranges between 100 and 180 cases per 1 000 000
children / year. Incidences below this range reflect
a possible underestimation, and incidences above
represent a possible overestimation.®

In countries where the survival of patients has
increased, the mortality has subsequently decreased;
this situation has occurred in developed countries.
Furthermore, the mortality rate ranges between 22
and 30 cases per 1 000 000 children / year in these
countries.*”

At the Instituto Mexicano del Seguro Social (IMSS)
[Mexican Social Security Institute (MSSI)], which is
located in the Distrito Federal (DF) [Federal District,
coterminous with Mexico City], a population-based
Registry of Cancer in Children (RCC) was initiated
in 1996 and has attempted to comply with the afore-
mentioned quality criteria. The Registry contains
information regarding the cancer epidemiology of
MSSI beneficiary (MSSI-B) children, but only children
in some states of the Mexican Republic have been
included.’

The objective of this study was to analyze the
data for both cancer incidence and mortality in
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MSSI-B children who were residents of the DF, Estado
de México (EM), Morelos (Mor), Guerrero (Gro), and
Chiapas (Chis) for the period of 1996-2013 and to discern
the tendency that each variable presented.

Materials and methods

An observational, prospective, descriptive study was
conducted. Data from two population registries were
analyzed for the period from January 1%, 1996 to De-
cember 31%, 2013.

Data were obtained from two different sources of
information.

a) Incidence data. The information for the study of
incidence was obtained from the RCC, which is
managed at the Clinical Epidemiology Medical
Research Unit of the Pediatric Hospital in the
National Medical Center XXI Century. It is a
population-based registry of cancer cases. The in-
formation is collected actively and prospectively
by two registrars (nurses) who were trained for
the collection, coding (morphology, topography,
and staging of cases), and data capture of the dif-
ferent study variables. The coding and staging of
the cases are performed in conjunction with the
head of the registry (AFG), with a good consis-
tency in the coding of these variables (unweighted
Kappa of 0.85).

To code the different cancer cases, topographic
and morphologic codes are used. For cases collected
from 1996-1999, the second edition of the International
Classification of Diseases for Oncology (ICD-O-2) was
used, and for cases collected between 2000 and 2013,
the third edition (ICD-O-3) was used. The cases were
grouped according to the International Classification
for Childhood Cancer (ICCC).10

This study used data on children with cancer who
were treated in the DF at the two hospitals that the MSSI
uses for the care of its beneficiaries [the Pediatric Hos-
pital (PH) in the National Medical Center XXI Century
and the General Hospital in the National Medical Center
La Raza (LR)]. These hospitals contain the necessary
infrastructure to establish the precise diagnosis of cancer
in patients. These are the reference centers for children
with cancer from other states in the Mexican republic.
Only the data regarding cancer in children coming from
the DE, EM, Mor, Gro, and Chis were included in the
analysis because data on cancer cases in children from
the mentioned states are sent to the DF for their treat-
ment, and they have been registered there since 1996,
the year the RCC was initiated.!
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The analyzed cases were carefully selected only
once to avoid duplicate cases. In 97.5% of the lymphoma
and solid tumor cases, the diagnosis was confirmed by
means of histopathological study, and in 100% of the
leukemia cases, the diagnosis was confirmed through
bone marrow aspiration.

b) Mortality Data. Mortality data were obtained from
the Instituto Nacional de Estadistica y Geografia
(INEGI) [National Institute of Statistics and Geog-
raphy]."? For the study period, two International
Classifications of Diseases (ICD) were used for
coding the causes of death (ICD-9 for 1990-1997
and ICD-10 for the period 1998-2013); therefore,
the table of equivalences for the study of mortality
data, in which the equivalence of the ICD-9 to ICD-
10 codes is established, was used. The ICD-9 codes
140-240 and the ICD-10 codes C00-97 were used.'?

The selection criteria for the analysis of the inci-
dence and mortality were as follows: a) children who
were diagnosed with cancer of any ICCC group;™ b)
MSSI beneficiaries under the age of 15; and c) residents
of the DF, EM, Mor, Gro, and Chis.

The denominators for calculating the incidence
and mortality rates corresponded to the population
under 15 years of age who were MSSI-B Ascribed to
Family Medicine and residents of the selected states; the
denominators were obtained from the Coordination of
Medical Care of the MSSL.1*

The absolute frequencies of the different groups
and subgroups of cancer were obtained, and the over-
all and specific incidence was estimated by group and
subgroup of neoplasia cases according to the ICCC'’ and
was stratified by age, sex, and state of residence. Age
was grouped into the following categories: less than 1
year, 1-4, 5-9, and 10-14 years (rates given for 1 000 000
children/year, unless otherwise specified). A rate adjust-
ment was performed by the direct method for the total
incidence and the incidence by subgroup. The reference
population was the population worldwide.!

Furthermore, the annual mortality rates were ob-
tained overall and were stratified by state. To evaluate
the trend in both incidence and mortality, the annual
percentage of change and the average annual percent-
age of change during the study period were obtained
(APC and AAPC, respectively). These indicators are a
weighted average of the annual percentage of increase
or decrease that occurs in a population within a short
period (APC) or during the entire study period (AAPC).
For this analysis, the Joinpoint Regression Analysis
program (version 4.0) that provides the Surveillance,
Epidemiology, and End Results Program of the United
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States of America was used, and a p<0.05 was accepted
as the limit of statistical significance.” The research
protocol was approved by the Committee on Research
and Ethics of the Helsinki Protocol.

Results

The overall incidence decreased for the period of 1996-
2001 and then stabilized for the period of 2002-2013
[APC =-6.6% (95%CI -11.0, -1.9) and 0.6% (95%CI -0.6,
1.9), respectively]. The same trend occurred in EM and
Chis. Both Mor and Gro displayed a decreasing trend for
the entire period [AAPC =-2.3% (95%CI -4.1, -0.6) and
-2.6% (95%ClI-4.9, -0.2), respectively]. The DF displayed
a stable trend throughout the period (table I, figure 1).

The same aforementioned phenomenon was found
in the overall trend in mortality. There was a decreasing
trend for the period of 1996-2002 (APC =-7.0% (95%CI
-11.4, -2.4), but mortality remained stable for the fol-
lowing period (2003-2013). EM and Chis displayed a
decreasing trend for the entire period [AAPC = -3.3%
(95%CI -5.0, -1.5) and -6.2% (95%CI -9.3, -3.1), respec-
tively]. The trends for the DF, Mor, and Gro were stable
(table I, figure 1).

Because the trend in overall mortality was stable
over the final 11 years (2003-2013), the average exact rate
for that period, overall and for each state, was obtained.
Overall, the mortality rate was 56.7, and for the DE, EM,
Mor, Gro, and Chis, the mortality rate was 61.3, 49.1,
68.9, 68.4, and 85.0, respectively.

For incidence, the same phenomenon was observed
in the neoplasia, general leukemia, and acute lymphoid
groups. During the period of 1996-2001, there was a
decreasing trend, and for the period of 2002-2013, the
trend was stable [APC = -7.3% (-17.3, -2.7) and -6.1%
(-11.1,-0.5), respectively]. With respect to other groups of
neoplasias, myeloid leukemias, lymphomas in general,
Hodgkin’s lymphoma and non-Hodgkin’s lymphoma
(NHL) displayed a decreasing trend for the entire study
period (table II).

Moreover, the overall incidence was 128.0 cases per
1000 000 children for all of the different groups of can-
cer. Leukemias, central nervous system tumors (CNST),
and lymphomas were the main groups of neoplasias that
were presented, and they displayed incidences of 58.8,
15.3, and 13.0, respectively (table III).

* Joinpoint Regression Program. 2012. Joinpoint Regression Program,
Version 4.0 - December 2012; Statistical Methodology and Appli-
cations Branch, Surveillance Research Program, National Cancer
Institute. http:/ /surveillance.cancer.gov/joinpoint/ faq/

salud publica de méxico | vol. 58, no. 2, marzo-abril de 2016



Cancer incidence and mortality in children

ARTICULO ORIGINAL

Table |

INCIDENCE* AND MORTALITY® TRENDS ACCORDING TO THE STATE OF RESIDENCE
IN THE MEXICAN REPUBLIC OF BENEFICIARY CHILDREN oF THE MSSI. 1996-2013

Incidence
% Change APC, APC, AAPC
State 1996-2013 1996-2001 95%Cl 2002-2013 95%Cl 1996-2013 95%Cl
Overall -29.8 -6.6% -11.0,-1.9 0.6 -0.6;1.9 -1.5% -3.0,-0.0
Distrito Federal -22.7 - - - - 0.4 -1.0,0.6
Estado de México 2216 AL -12.2,-1.8 1.3 -0.2,2.8 -1.3 -3.8,0.5
Morelos 425 - - - - 223t -4.1,-0.6
Guerrero 474 - - - - 2.6 -49,-0.2
Chiapas -69.2 -11.68% -14.8,-8.3 24.0% -16.1,83.4 -6.2 -12.4,0.5
Mortality
State Change APC, APC, AAPC
1996-2013 1996-2002 95%Cl 2003-2013 95%Cl 1996-2013 95%Cl
Overall -37.7 7.0 -11.4,-2.4 -0.5 21,15 2.8 -4.7,-0.9
Distrito Federal -43.9 - - - - -1.3 -2.6,0.1
Estado de México -439 - - - - 3.3 -5.0,-1.5
Morelos 8.0 - - - - 0.4 -4539
Guerrero 65.7 - - - - 1.7 -2.3,59
Chiapas -70.8 - - - - -6.2% -9.3,-3.1

* Rates adjusted by age for | 000 000 children/year; ICCC: International Classification for Childhood Cancer (reference 10); APC:Annual percentage of change;

AAPC:Average annual percentage change for the period

* The APC is significantly different from zero at an alpha of 0.05; C195% = 95% confidence interval

§ Period 1996-2010
# Period 2010-2013

MSSI: Mexican Social Security Institute

The highest incidence within the subgroups of
leukemias occurred for acute lymphoid leukemia (48.3);
of the CNSTs, astrocytomas occurred at the highest in-
cidence (6.2), and NHL displayed the highest incidence
in the lymphoma group (5.6) (table III).

In relation to other neoplasias, germ cell tumors
(GCTs) were the 4" most common type, with an inci-
dence of 8.6. The remainder of the neoplasias had lower
incidences than those noted (table III).

The highest incidence according to age occurred in
the 1-4-year-old age group, followed by infants less than
1year old, children 10-14 years old, and finally children
5-9 years old, with rates of 169.1, 141.1, 113.3, and 98.7,
respectively. The incidence according to sex was slightly
higher in males (ratio M/F=1.1) (table III).

The highest incidence with respect to the state of
residence occurred in Gro, followed by Chis, DF, Mor,
and EM (rates of 155.1, 152.7, 137.8, 133.8, and 116.2,
respectively). In general, the pattern of the main neopla-
sias was as follows: leukemias, CNST, and lymphomas,

salud piiblica de méxico | vol. 58, no. 2, marzo-abril de 2016

except in EM, wherein both lymphomas and CNSTs had
a similar incidence (table IV).

Discussion

One of the most important aspects identified in the
present study is related to the data on the trends of both
incidence and mortality. Having already reported the
phenomenon, incidence displayed a decrease during
the period of 1996-2001,° which was spontaneous and
subsequently stabilized through 2013. We consider
this trend to be a real effect and not the result of poor
records in the RCC. The mortality data encountered
also lends support to this phenomenon because the
observed trend in incidence was also encountered in
mortality, which was even presented with a year of
delay because the decline occurred during 1996-2002
(table I, figure 1).

We do not know the causes of this phenomenon, but
as noted when we first reported the decline, we believe
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FIGURE |. TREND OF CANCER INCIDENCE AND MORTALITY IN BENEFICIARY CHILDREN OF THE MEXICAN SociAL
SECURITY INSTITUTE WHO WERE RESIDENTS OF FIVE STATES OF THE MEXICAN RepuBLIc (1993-2013)

that there was a period effect in the study population.
That is, prior to 1996, the population of children may
have been exposed to a harmful exposure, during which
the incidence increased; subsequently, it was eliminated
or the exposure was terminated; therefore, (spontane-
ously) the incidence and mortality decreased, as shown
by the data from this study.

In support of this hypothesis, in a study conducted
in Mexico, an increase in the mortality rate from 46.8
to 56.3 during the period of 1980-1995 was identified.'®
Moreover, in the evaluation of cancer mortality during
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1970-2007 that was performed by L. Chatenoud and col-
leagues, in countries in America, Asia, and Oceania, an
abruptincrease in the trend of mortality was observed in
Mexico during the period of 1985-1990, which supports
our comments.”

Due to the absence of incidence data for periods pre-
ceding that recorded (1996-2013) and with the objective
of identifying specific points and attempting to explain
the phenomenon found, further exploration of the data
on cancer mortality in Mexican children in greater detail
should be considered.

salud publica de méxico | vol. 58, no. 2, marzo-abril de 2016
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Table Il
INCIDENCE* TRENDS ACCORDING TO GROUPS AND SUBGROUPS OF THE ICCC IN BENEFICIARY CHILDREN
oF THE MSSI WHO WERE RESIDENTS OF FIVE STATES OF THE MEXICAN REPUBLIC. 1996-2013

Group andlor % Change APC, APC, AAPC

subgroup of neoplasias 1996-2013  1996-2001 95%cCl 2002-2013 95%Cl 1996-2013 95%cCl
All neoplasias -29.8 -6.6% (-11.0,-1.9) 0.6 (-0.6,1.9) -1.5¢ (-3.0,-0.0)
I Leukemias 221 -7.3 (-17.7,-2.7) 1.3 (-0.1,3.0) -1.3 (-28,0.2)
la. Acute lymphoid leukemia -12.3 -6.1% (-11.1,-0.5) |4 (-0.1,3.0) -0.9 (-2.7,1.0)
Ib. Acute myeloid leukemia -66.4 - - - - 2.1% (-4.6,-0.5)
Il.  Lymphomas -57.0 - - - - 3.7 (-54,-1.9)
lla. Hodgkin’s lymphomas -70.1 - - - - 4.1 (-7.2,-0.8)
IIb. Non-Hodgkin’s lymphomas -52.3 - - - - -3.2¢ (-0.6,-0.3)
lll. Neoplasias of the central nervous system -16.2 - - - - 0.2 (-1.3,1.7)
IV. " Neuroblastomas and other PNS -73.0 - - - - -3.8 (-7.7,0.1)
V. Retinoblastoma 240 - - - - -1.2 (-5.0,2.8)
VI.  Renal tumors 78.0 - - - - -0.7 (-3.1,2.2)
VII. Hepatic tumors -56.1 - - - - -0.7 (-6.3,5.3)
VIIl. Malignant bone tumors -144 - - - - -1.5 (-3.6,0.6)
IX. Soft tissue sarcomas -46.2 - - - - -1.0 (-4.2,22)
X.  Germ cell tumors -29.3 - - - - -0.2 (-2.0,1.5)
XI. Carcinomas -25.1 - - - - 1.4 (-2.9,5.8)

* Rates adjusted by age for | 000 000 children/year;ICCC:International Classification for Childhood Cancer (reference 10); APC:Annual percentage of change;

AAPC: Average annual percentage change for the period

 The APC is significantly different from zero at an alpha of 0.05; 95%Cl= 95% confidence interval

MSSI: Mexican Social Security Institute

Furthermore, relating exclusively to the incidence
trend for the period of 2001-2013, the overall trend for
all of the states and for the group of leukemias and
the acute lymphoid subgroup was stable (tables I and
IT), which contrasts with that reported in developed
countries (the United States of America and European
countries), where it has been noted that cancer in chil-
dren and, above all acute lymphoblastic leukemia, has
increased.!*!” There is controversy in relation to my-
eloid leukemias. North American children displayed
an increasing trend during the period of 1975-1993 and
stability during the period of 1994-2012;%in contrast, for
European children, the trend has remained stable.'® Our
data showed a decreasing trend for myeloid leukemias
throughout the study period (table II).

The trend of lymphomas occurred similarly in
North American children compared to the previously
discussed phenomenon. The trend decreased for the pe-
riod of 1975-1993, but the period of 1994-2012 displayed
an increasing trend.” In European children, there was
an increasing trend in general, but this only occurred
in the southern and western regions of Europe.'” Data
from our study showed a decreasing trend, and in a
more detailed study of lymphomas that was performed

salud piiblica de méxico | vol. 58, no. 2, marzo-abril de 2016

by our group, the mixed cellularity subtype decreased
in Hodgkin’s lymphomas; non-Hodgkin’s lymphomas
also displayed a decreasing trend, particularly in the
unspecified types, which was identified as an improve-
ment in the histopathological diagnosis in recent years.’

In relation to mortality exclusively, which, as men-
tioned, is related to the overall efficacy of treatment that
is being administered to the population,®?! only the
data from the period of 2003-2013 should be considered
because during this period, the incidence was stable
and it could be verified that the incidence differed from
what occurred in developed countries, where the cancer
mortality in children decreased.*”"** This did not occur
for the children in our study and in general for Mexican
children because similar results were found when can-
cer mortality for children throughout the country was
studied.”?

Furthermore, the exact mortality rate for some
developed countries is between 22 and 30 deaths per
1000 000 children,”'3 whereas in our data, it correspond-
ed to 49.3 and 85 (mortality rates for EM and Chiapas,
respectively). This situation has been mentioned even
by foreign authors.”* Thus, the treatment of children
with cancer in our country requires a better organiza-
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Table IlI
INCIDENCE* OF MALIGNANT NEOPLASIAS IN BENEFICIARY CHILDREN
ofF THE MSSI WHO WERE RESIDENTS OF FIVE STATES OF THE MEXICAN REPuBLICE, 1996-2013

Age strata (years)

Groups "Z‘c’;‘iﬁ;"gj ggge""'“’“s <l lto4 5109 10wl4 Otwl4 Sex R/‘\’;'/‘;“
n rate n rate n rate n rate n rate M rate F rate
l.  Leukemias 68 354 869 854 661 49.6 587 46.8 2185 588 1177 60.8 1008 54.1 |I.I
la.  Lymphoid leukemias 48 25.0 741 72.8 566 425 437 349 1792 483 968 50.0 824 442 .|
Ib.  Acute myeloid leukemias I5 78 110 108 8 64 132 105 342 9.1 184 95 158 85 Il
lc.  Chronic myeloproliferative diseases 3 16 6 06 7 05 Il 09 27 07 13 07 14 08 09
Id.  Myelodysplastic syndromes and other myeloproliferative processes I 05 4 04 0 00 I 0.l 6 02 3 02 3 02 10
le.  Nonspecific leukemias and others I 05 8 08 3 02 6 05 18 05 9 05 9 05 1.0

89 118 I1.6 179 134 191 152 505 13.0 352 182 53 82 22
00 16 16 60 45 8 70 164 40 119 61 45 24 25
00 52 51 8 65 84 67 222 56 158 82 64 34 24
05 20 20 27 20 16 13 64 1.7 42 22 22 12 1|8
83 28 28 4 03 I 0l 49 13 27 14 22 12 12
00 2 02 2 02 2 02 6 02 6 03 0 00 -
109 196 193 195 146 161 128 573 153 290 150 283 152 1.0
. 38 37 25 19 23 18 8 24 39 20 50 27 08
42 64 63 84 63 80 64 236 62 115 59 121 65 09
26 72 7.1 58 44 44 35 179 48 108 56 71 38 IS5
00 10 1.0 15 Il 5 04 30 08 12 06 18 10 06
26 10 1.0 11 08 07 35 10 14 07 21 .1 06
00 2 02 2 02 00 4 ol 2 0.l 2 01 1.0
187 50 49 13 10 04 104 34 49 26 55 30 09
49 48 12 09 02 100 33 46 24 54 29 08
0.0 I 0l I 0.l 02 4 o0l 3 02 I 01 29
125 123 8 06

Il Lymphomas and reticuloendothelial neoplasias |
lla.  Hodgkin's lymphomas
IIb.  Non-Hodgkin’s lymphomas (excluding Burkitt)
lle.  Burkitt lymphoma
Ild. Miscellaneous lymphoreticular neoplasias
lle.  Nonspecific lymphomas
lll. Intracranial and intraspinal CNS neoplasias
llla.  Ependymomas and choroid plexus tumors
llib.  Astrocytomas
lllc. Intracranial and intraspinal embryonal tumors
llid. Other gliomas
llle. Other specific intracranial and intraspinal neoplasias
IlIif.  Unspecified intracranial and intraspinal neoplasias
IV.  Neuroblastoma and other tumors of peripheral nerve cells
IVa. Neuroblastoma and ganglioneuroblastoma
IVb. Other tumors of peripheral nerve cells
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V. Retinoblastoma 39 203 3 02 175 56 91 47 84 45 1.0
VI._Renal tumors 21 109 126 124 39 29 14 1.1 200 59 87 45 103 60 08
Vla. Nephroblastoma and other non-epithelial renal tumors 21 109 125 123 39 29 11 09 19 58 87 45 109 58 08
VIb. Renal carcinoma 0 00 I 0.l 0 00 3 02 4 ol 0 00 4 02 -
VII. Hepatic tumors 18 94 46 45 9 07 13 10 8 26 48 26 38 21 12
Vlla. Hepatoblastoma 18 94 44 43 8 06 3 02 73 23 40 21 33 18 12
VlIb. Hepatic carcinoma 0 00 2 02 I 0l 9 07 12 03 7 04 5 03 I3
Vllc. Nonspecific malignant hepatic tumors 00 0 00 0 00 I 0l I 00 I 0.l 0 00 -

1.7 70 53 171 13.6 259 62 130 68 129 70 1.0
09 55 41 131 104 195 46 97 50 98 53 1.0

VIII. Malignant bone tumors 7
9
0.0 I 0l 0 00 4 03 5 01 0 00 5 03 00
6
|
0

Vllla. Osteosarcomas
VllIb. Chondrosarcoma
Vlllc. Ewing tumor and related bone sarcomas
Vllld. Other specific malignant bone tumors
Vllle. Nonspecific malignant bone tumors
IX. Soft tissue and extraosseous sarcomas
IXa. Rhabdomyosarcoma
IXb. Fibrosarcomas, peripheral nerves and other fibrous tumors
IXc. Kaposi’s sarcoma
IXe. Nonspecific soft tissue sarcomas
X. Germ cell tumors of the gonads and trophoblasts
Xa. Intracranial and intraspinal germ cell tumors
Xb. Extracranial and extragonadal germ cell tumors
Xc. Malignant gonadal germ cell tumors
Xd. Other unspecified malignant gonadal tumors
XI. Other malignant epithelial neoplasias and melanomas
Xla. Adrenocortical carcinoma
Xib. Thyroid carcinoma
Xle. Nasopharyngeal carcinoma
XId. Malignant melanoma
Xle. Skin carcinoma
XIf. Nonspecific carcinomas and others
Xlla.Other nonspecific malignant tumors

06 12 09 31 25 50 13 31 16 19 10 16
0.1 2 02 3 02 6 Ol I 0.l 5 03 02
0.0 I 0l 2 02 3 0l I 0l 2 01 05
104 75 74 68 51 92 73 255 69 121 63 134 72 09
62 42 41 39 29 34 27 127 35 67 35 60 32 Il
2.1 9 09 6 05 I5 12 34 09 17 09 17 09 1.0
21 23 23 23 17 4 33 92 24 37 19 55 30 06
0.0 I 0l 0 00 I 0.l 2 0l 0 00 2 o0l 00
. 55 4.1 145 116 320 86 172 89 148 80 I.I
1.0 5 05 24 18 37 30 68 17 50 26 18 10 27
57 11 1l 2 02 Il 09 35 15 20 10 I5 08 13
89 72 71 29 22 95 76 213 58 10l 52 112 6.0 09
00 2 02 0 00 2 02 4 ol I 0.l 3 02 03
09 I8 14 36 29 63 15 26 14 37 21 07
06 2 02 | 0l 9 03 4 02 5 03 08

7 05 12 10 19 04 6 03 13 07 04

| 0l 3 02 4 0.l 3 .02 I 0l 29
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00 0 00 4 03 4 0.l | 0l 3 02 03

4 0

0 0

—IN

w
o|lolo|olo|oO|0O|O|N|— Moo M OO|O|—|O|O|—|O
-

o
o4
o
o
©

03 I5 12 21 05 10 05 Il 06 09
00 2 02 3 01

o

o
—|IN|O|—|O|O |00

o

o

00 3 02 00

Total 271 141.1 1722 169.1 1315 98.7 1420 113.3 4728 128.0 2543 131.4 2185 117.3 I.I

* Rates per | 000 000 children/year

* Distrito Federal, Estado de México, Morelos, Guerrero, and Chiapas; MSSI = Mexican Social Security Institute; ICCC: International Classification for Childhood Cancer
(reference 10)

§ Rates adjusted for age; n: number of cases; M: male; F: female; CNS: central nervous system
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Table IV
INCIDENCE* OF MALIGNANT NEOPLASIAS IN BENEFICIARY CHILDREN OF THE MSS| WHO WERE RESIDENTS
OF FIVE STATES OF THE MEXIcAN REpuBLIC.t 1996-2013

Groups of neoplasias DF Edo Mex Morelos Guerrero Chiapas Total

according to ICCC n rate n rate n rate n rate n rate n rate
I Leukemias 768 622 1120 586 107 524 109 582 81 435 2185 588
IIl.  Lymphomas 198 155 216 107 26 127 38 203 27 136 505 13.0
lll. Intracranial and intraspinal CNS neoplasias 237 189 203 104 35 182 46 237 52 302 573 53
IV. Neuroblastoma and other tumors of peripheral nerve cells 41 40 40 25 4 27 14 90 5 38 104 34
V. Retinoblastoma 47 43 83 52 12 78 11 6.8 22 168 175 56
VI. Renal tumors 62 54 93 55 14 78 15 88 6 99 200 59
VII. Hepatic tumors 39 36 2 19 8 49 318 4 25 86 26
VIIl. Malignant bone tumors 9 65 16 54 I5 66 18 88 20 95 259 62
IX. Soft tissue sarcomas and other extraosseous sarcomas 92 72 121 64 14 70 I 6.2 17 96 255 69
X.  Germ cell tumors 113 88 159 86 21107 I 5.8 l6 86 320 86
XI. Other malignant epithelial neoplasias, melanomas 18 13 20 09 6 28 10 53 9 42 63 15
XIl. Nonspecific neoplasias I 0l 20l 0 00 0 00 0 00 3 0l
Total 1706 1378 2205 1162 262 1338 286 I55.1 269 152.7 4728 1280

Rates are age adjusted per | 000 000 children/year

# Distrito Federal, Estado de México, Morelos, Guerrero, and Chiapas; MSSI: Mexican Social Security Institute; ICCC: International Classification for Childhood Cancer

(reference 10); n: number of cases; CNS: central nervous system

tion of the health system in charge of offering medical
care for Mexican children with cancer, and we believe
that research is the key through comprehensive studies
and through research in conjunction with international
organizations.!

With regard to the incidence of the different groups
and subgroups of cancer, the data obtained in the pres-
ent study are consistent with what has previously been
reported in MSSI-B children.”

In relation to GCT only, it is noteworthy that the
incidence found (8.6) is one of the highest worldwide;
only children of Gro had a lower incidence (5.6), which
was similar to that of North American and German
children (5.5 and 4.9, respectively).!*?* Therefore, we
believe that the epidemiology of this group of cancers
should be studied in detail worldwide to establish pos-
sible etiological hypotheses.

Nationally, some data on the epidemiology of chil-
dren with cancer who were treated using the strategy
of the Seguro Popular [People’s Insurance] have been
published. We could not compare our data with the data
of that group because the populations were different.
Seguro Popular reported on children 0 to 18 years of age,
whereas the present study reported on children 0 to 14
years of age. Notably, the ICCC was used to group the
different cancer groups, but the groups of neoplasias
that were presented are different from that classification,

salud piiblica de méxico | vol. 58, no. 2, marzo-abril de 2016

and the data on the incidence according to age were not
calculated according to traditional methods.”

Conclusions

The incidence and mortality rates from cancer in the
study population displayed spontaneous declines for
the period of 1996-2001 and 1996-2002, respectively. For
the additional period (2002-2013; 2003-2013), the trend
for both indicators remained stable. According to the
mortality data, the efficacy of the treatment that was of-
fered to the children studied was not as effective as that
attained by children in developed countries, indicating
the need to conduct research, interinstitutional and / or
international, to identify the causes of the treatment ef-
ficacy and to improve the treatment. The incidence data
according to the neoplasm group, age, sex, and place of
residence are consistent with those reported previously.
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