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Abstract

Introduction: In developing countries, there is commonly a lack of population-based cancer registries or underreporting,
thus not recognizing the true dimensions of the problem. Aim: To describe the age and sex frequencies of the major subtypes
of leukemias in two hospitals of reference in the metropolitan area of Mexico City. Material and methods: This is a descrip-
tive and retrospective study, based on medical records of two hematology services during January 2007 to October 2014;
all cases diagnosed with leukemia were included. Results: A total of 1,432 cases were included with a median age of 38
years (range, two months to 115 years). There were significant age differences between subtypes of leukemia (ANOVA test,
p = 0.000): chronic lymphocytic with a mean age of 64.8 years, higher than chronic myeloid (43.4 years) and all acute leu-
kemias (lymphoblastic: 32.6 years, myeloblastic 43.5 years). Of the patients, 51.8% (n = 742) were women, although males
predominated in chronic myeloid (578%) and lymphocytic (60%) leukemia. Acute lymphoblastic leukemia was the more
common variety, FABL2 subtype, followed by myeloid leukemia M4, M2, and chronic myeloid. Conclusions: It is necessary
to develop inter-institutional works in order to group data of different population sectors and improve the epidemiological
profile of leukemia in Mexico. (Gac Med Mex. 2017;153:40-4)
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ensuing decrease of the rest of hematopoietic series’?.
Thanks to the large population-based cancer regis-
tries, we know acute lymphocytic leukemia (ALL) epi-

|ntroduction

Leukemias are a group of hemato-oncologic neo-
plasms characterized by autonomous and dispropor-
tionate growth of leukocyte immature forms (blasts)
originating in a malignant clone that end up turning into
the predominating lineage in the bone marrow, with the
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demiological pattern, which usually affects mainly
males, with incidence peaks at early stages of child-
hood and adolescence, whereas acute myeloid leuke-
mia (AML) and chronic leukemia are generally expect-
ed in advanced age patients, mainly in those older

Date of reception: 09-02-2015
Date of acceptance: 10-02-2015



A. Santoyo-Sanchez, et al.: Age and gender of patients with leukemia

than 70 years®'". It should be remembered that age is
one of the clinical variables that affects the prognosis
by itself®1213, This pattern is mainly based on data
originating in developed countries. Since Mexico lacks
a population registry till the present day, it imports
epidemiological data of the World Health Organization
(WHQ) or, in the best case scenario, data originate
from reports on experience and observations in an
institution, mostly reference hospitals located in Mexico
City'®'8, The Malignant Neoplasms Histopathological
Registry exists since 1994 and serves as a national
database fed by reports on diagnosis relative frequen-
cies in participant health centers;but it is susceptible
to under-reporting and has the disadvantage that no
incidence rates or other important data such as dis-
ease-free survival can be obtained®'®?'. In this con-
text, the necessity arises to continue developing de-
scriptive epidemiology works on leukemia. The purpose
of the present work was to describe age, gender and
main leukemia subtypes frequencies in two tertiary
care institutions located in the metropolitan area of the
Valley of Mexico.

Material and methods

Patients diagnosed with leukemia, and who were
under the care of the Hematology Departments of the
Hospital General de México and the ISSTE Hospital de
Alta Especialidad Bicentenario de la Independencia in
Tultitlan (State of Mexico), were studied. The diagnosis
was established by bone marrow study and immuno-
phenotype for acute leukemia, by bone marrow study
and karyotype in the case of chronic leukemia and by
means of immunophenotype in the case of chronic
lymphocytic leukemia.

Study design

This descriptive, retrospective, observational study
was based on medical records of the period encom-
passed between January 2007 and October 2014.
Sampling was made by convenience and included all
those cases that met the diagnostic criteria for each
leukemia subtype.

Statistical analysis

The analysis was performed using the IBM SPSS
statistical software for Windows (version 20.0), and
descriptive statistics was initially used to establish dif-
ferent mean ages and different leukemia subtypes

frequencies. Mean differences were established with
Student’s t-test, and differences between the four leu-
kemia subgroup with a one-way ANOVA. The differ-
ence was considered to be significant at a p-value <
5 with a 95% confidence interval (CI).

Ethical considerations

Since this was a retrospective study based on ad-
mission medical records, asking for informed consent
was not necessary. All medical records and data were
kept confidential with exclusive access for the person-
nel and in compliance with inter-institutional regula-
tions on clinical record management.

Results

A total of 1,432 cases attended to during the
2007-2014 period at the Hematology Department of
the Hospital General de México in combination with the
ISSSTE Hospital Bicentenario Hematology Area were
studied.

Age

Patient mean age was 38 years (range: 2 months-115
years) and was slightly higher in the female than in the
male gender (41 vs. 35 years), with this difference
being statistically significant (p = 0.000%, 95% CI).
Mean age differences between all types of leukemia
are described in figure 1.

In order to identify age differences between leukemia
subtypes, the ANOVA test was applied, with significant
differences within-group and between-group being ob-
tained (F [134.576, 650.862] = 2.844; p = 0.000%; 95%
Cl). As for leukemia clinical evolution time (acute vs.
chronic), there was significant difference (p = 0.000%;
95% Cl), and mean age was higher in the chronic
leukemia group than in the acute leukemia group
(48.6 vs. 36.9 years). Considering only CML and CLL,
a difference of nearly 20 years was obtained: 45.8
versus 64.8 years (p = 0.000%; 95% Cl). When the
same comparison was made between acute leuke-
mias, a significant difference of little more than 10
years was also identified between lymphoblastic and
myeloblastic leukemia: 32.6 versus 43.5 years (p =
0.000%; 95% Cl). Age means were also compared with-
in the same morphological variant subclassified by
clinical evolution, with CLL almost doubling acute lym-
phoid leukemia mean (64.8 vs. 32.6 years; p = 0.000%)
and both acute and chronic myeloid variants occurring
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Figure 1. Age range among the different leukemia subtypes.

at the fifth decade of life with barely a few years of non-sig-
nificant difference (43.4 vs. 45.8 years; p = 0.193).

Gender

Of the entire sample of 1,432 patients, 51.8% corre-
sponded to the female gender (n = 742). In general,
chronic leukemias were predominant in the male gen-
der (57.8% for CML and 60% for chronic lymphocytic
leukemia); conversely, acute leukemias showed a more
homogeneous distribution: 51.5% for acute myeloid
leukemia and 50.6% for acute lymphoid leukemia.
Overall, when all types of leukemia were combined,
chronic leukemias occurred more commonly in the
male than in the female gender (58.1 vs. 41.9%),
with this difference being more balanced in patients with
acute leukemias (49 vs. 51%).

Types of leukemia

The most commonly treated leukemia was ALL (n =
759), and the FABL2 morphologic variant was the most
common. The most common variety of myeloid leuke-
mia was the M4 variant (myelomonocytic leukemia).
The frequency of the different morphologic variants is
depicted in figure 2.

Discussion

The Hospital General de Mexico provides care to
patients without social security coming from the entire
national territory, mainly inhabitants of the metropolitan
zone of the Valley of Mexico (Mexico City, State of
Mexico and Hidalgo)?® Over the past few decades
there has been a pronounced increase in the number
of leukemia cases'®, a situation shared with other
institutions exclusively focused on pediatric care>17.18:24,
In turn, the Hospital de Alta Especialidad Bicentenario
de la Independencia, which belongs to the ISSSTE, in
the four years it has been operating, has recorded 174
cases among its affiliates, which, added to the Hospi-
tal General de Mexico 1,258 cases, form a series inte-
grated by a group mostly without social security (young
subjects of limited means), complemented with data of
people at the opposite socio-demographic extreme
(insured, middle-aged and mostly professionals)?>2.

Although leukemia initially was classified as acute
and chronic based on its time of onset, currently,
thanks to the knowledge on the molecular biology of
each one of them, we know that they are different en-
tities, each one deriving from a hematopoietic tumor
cell. One observation on which most series around
the world concur is the pattern of occurrence, since
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Figure 2. Percentage frequency of the main leukemia morphologic subtypes.

lymphoid-origin leukemias predominate at the ex-
tremes of life, with ALL being the most common cause
of cancer-related death in the pediatric population,
unlike chronic lymphocytic leukemia, which is charac-
teristic in elderly people.

Internationally, the age of myeloid leukemias presen-
tation is reported to be during the seventh decade of
life: 69 years for acute and 64 for chronic leukemia®” 28,
In our series, the margin between both was also very
short, but the fact that they occurred at the fifth decade
of life stands out.

With regard to the chronic lymphocytic variety, the
male gender was mainly affected (60% of cases).
These data are constant in most registries of patients
with chronic lymphocytic leukemia, and this is highly
relevant, since according to different popula-
tion-based studies, both response and disease se-
verity are lower in female gender than in male gender
patients (83 vs. 71%)%.

In conclusion, this one of the largest population-based
studies of our country, which combines data on age
and gender from two reference institutions that are
highly useful to plan different population-based poli-
cies and therapeutic trials, and even in daily practice
during differential diagnoses by age group.

References

10.

11.

. Hurtado-Monroy R, Solano-Estrada B, Vargas-Viveros P. Leucemia para

el médico general. Rev Fac Med UNAM. 2012;55(2):11-25.

. Tirado-Gémez LL, Mohar-Betancourt A. Epidemiologia de las Neoplasias

Hemato-Oncoldgicas. Rev Inst Nac Cancerol. 2007;2:109-20.

. Yang SM, Li JY, Gale RP, Huang XJ. The mystery of chronic lymphocytic

leukemia (CLL): Why is it absent in Asians and what does this tell us about
etiology, pathogenesis and biology? Blood Rev. 2015;29(3):205-13

. Bennet JM, Catovsky D, Daniel MT, et al. Proposals for the classification

of the acute leukaemias. French-American-British (FAB) co-operative
group. Br J Haematol. 1976;33(4):451-8.

. Thalhammer-scherrer R, Mitterbauer G, Simonitsch I. The immunophe-

notype of 325 adult acute leukemias: relationship to morphologic and
molecular classification and proposal for a minimal screening program
highly predictive for lineage discrimination. Am J Clin Pathol. 2002;
117(3):380-9.

. Hamouda F, EI-Sissy A. Correlation of karyotype and immunophenotype

in childhood acute lymphoblastic leukaemia; experience at the national
cancer institute, Cairo university, Egypt. J Egypt Nat Cancer Inst. 2007;
19(2):87-95.

. Hatzimichael E, Georgiou G, Benetatos L, Briasoulis E. Gene mutations

and molecularly targeted therapies in acute myeloid leukemia. Am J
Blood Res. 2013;3(1):29-51.

. Dores GM, Devesa SS, Curtis RE, Linet MS, Morton LM. Acute leukemia

incidence and patient survival among children and adults in the United
States, 2001-2007. Blood. 2012;119(1):34-43.

. Satram-Hoang S, Reyes C, Hoang KQ, Momin F, Skettino S. Treatment

practice in the elderly patient with chronic lymphocytic leukemia-analy-
sis of the combined SEER and Medicare database. Ann Hematol.
2014;93(8):1335-44.

Woyach JA, Ruppert AS, Rai K, et al. Impact of age on outcomes after
initial therapy with chemotherapy and different chemoimmunotherapy
regimens in patients with chronic lymphocytic leukemia: results of se-
quential cancer and leukemia group B studies. J Clin Oncol. 2013;
31(4):440-7.

Sant M, Allemani C, Tereanu C, et al. Incidence of hematologic malig-
nancies in Europe by morphologic subtype: results of the HAEMACARE
project. Blood. 2010;116(19):3724-34.

43



44

Gaceta Médica de México. 2017;153

20.

21

. Ramirez-Duarte S, Santoyo-Sanchez A, Collazo-Jaloma J, et al. Correl-

acion entre la edad y la cifra de leucocitos al diagnéstico de leucemia
aguda. Rev Hematol Mex. 2013;14:9-14.

. Ganzel C, Rowe JM. Prognostic factors in adult acute leukemia. Hema-

tol Oncol Clin North Am. 2011;25(6):1163-87.

. Murioz N, Knaul F, Lazcano E. [50 years of the Population-Based Cancer

Registry of Cali, Colombia]. Salud Publica Mex. 2014;56(5):421-2.

. Santoyo-Sanchez A, Ramos-Pefiafiel C, Palmeros-Morgado G, et al.

[Clinical features of acute leukemia and its relationship to the season of
the year]. Rev Med Inst Mex Seguro Soc. 2014;52(2):176-81.

. Mejia-Aranguré JM1, Fajardo-Gutiérrez A, Berndldez-Rios R, Pare-

des-Aguilera R, Flores-Aguilar H, Martinez-Garcia MC. [Incidence of
acute leukemia in children in Mexico City, from 1982 to 1991]. Salud
Publica Mex. 2000;42(5):431-7.

. Mejia-Aranguré JM, Bonilla M, Lorenzana R, et al. Incidence of leuke-

mias in children from El Salvador and Mexico City between 1996 and
2000: population-based data. BMC Cancer. 2005;5:33.

. Pérez-Saldivar ML, Fajardo-Gutiérrez A, Bernaldez-Rios R, et al. Child-

hood acute leukemias are frequent in Mexico City: descriptive epidemi-
ology. BMC Cancer. 2011;11(1):355.

. Mohar A, Frias-Mendivil M, Suchil-Bernal L, Mora-Macfas T, de la Garza

JG. [Descriptive epidemiology cancer in the National Cancer Institute of
Mexico]. Salud Publica Mex. 1997;39(4):253-8.

Fernandez-Canton SB, Ledn-Alvarez G, Herrera-Torres M del C, et al.
Perfil Epidemiolégico de los Tumores Malignos en México. Ciudad de
México: Secretaria de Salud; 2011.

Allende-Lopez A, Fajardo-Gutiérrez A. [History of the cancer registry in
Mexico]. Rev Med Inst Mex Seguro Soc. 2011;49 Suppl 1:527-32.

22.

23.

24.

25.

26.

27.

28.

29.

Athié-Gutiérrez C. Reporte de gestion de las actividades realizadas
del 1o de enero al 30 de septiembre de 2014 y asuntos relevantes
del Hospital General de México Dr. Eduardo Liceaga. [Internet]
2014. Consultado el 2 de enero de 2015. Disponible en: http://www.
hgm.salud.gob.mx/descargas/pdf/dirgral/informes_junta/info_ene_
sep_14.pdf.

Gonzélez-Salas WM, Olarte-Carrillo |, Gutiérrez-Romero M, Mon-
tafio-Figueroa EH, Martinez-Murillo C, Ramos-Pefiafiel CO. [Acute leu-
kemia frequency observed in a reference hospital]. Rev Med Inst Mex
Seguro Soc. 2012;50(2):167-71.

Buitrén-Santiago N, Arteaga-Ortiz L, Rosas-Lépez A, Aguayo A,
Lopez-Karpovitch X, Crespo-Solis E. [Acute myeloid leukemia in
adults: experience at the Instituto Nacional de Ciencias Médicas y
Nutricion Salvador Zubirdn from 2003 to 2008]. Rev Invest Clin.
2010;62(2):100-8. )

Gutiérrez JP, Hernandez-Avila M. [Health protection coverage in Mexico,
and profile of unprotected population 2000-2012]. Salud Publica Mex.
2013;55 Suppl 2:583-S90.

Gutiérrez JP, Garcia-Saisé S, Dolci GF, Hernandez Avila M. Effective
access to health care in Mexico. BMC Health Serv Res. 2014;
14:186.

Estey EH. Acute myeloid leukemia: 2014 update on risk-stratification and
management. Am J Hematol. 2014;89(11):1063-81.

Appelbaum FR, Gundacker H, Head DR, et al. Age and acute myeloid
leukemia. Blood. 2006;107(9):3481-5.

Catovsky D, Wade R, Else M. The clinical significance of patients’
sex in chronic lymphocytic leukemia. Haematologica. 2014;99(6):
1088-94.



