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Abstract
In Mexico, childhood cancer incidence and mortality have increased in the last decade. Through

government actions since 2005, the Popular Medical Insurance (PMI) program for childhood can-

cer was created. The objective of PMI was to offer early cancer diagnosis, standardized treat-

ment regimens, and numerous pediatric oncology residency programs. It has also accredited 55

national hospitals for the care of these children. Current problems still present under the PMI

include shortage of pediatric oncologists and nurses and high rate of abandonment of treatment.

Our aim is to describe the current scenario of childhood cancer care in Mexico, especially from

the perspective of the PMI and how it has impacted human resources, infrastructure, andmedical

education.
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1 INTRODUCTION

Four decades ago, childhood cancer was not among the 10 lead-

ing causes of mortality in children aged 0 through 18 years in

Mexico1; therefore, pediatric cancer was not considered a pub-

lic health problem.2 However, in less than two decades, significant

changes in the incidence, prevalence, survival, and mortality of child-

hood cancer have been observed. This epidemiologic transition has

resulted in cancer becoming the second leading cause of mortality

among children aged 4 through 15 years in Mexico. Several possibili-

Abbreviations: CONACIA, National Council for the Prevention and Treatment of Childhood

and Adolescent Cancer; HIC, high-income country; IMSS, Institute of Social Security; ISSSTE,

Institute of Security and Social Services for StateWorkers; LMIC, low- andmiddle-income

country; PMI, PopularMedical Insurance

ties may partially explain this increase, including a decline in the mor-

tality rate of neonates,3 the early diagnosis and treatment of infec-

tions in infant, preschool, and school-aged children,4 and national cam-

paigns that encourage the immunization of young children. Addition-

ally, national programs that promote oral rehydration for gastroenteri-

tis have led to a lower morbidity and mortality in children.5 Therefore,

as the childhood mortality rate has decreased, young children are sur-

viving to reach the age at which the incidence of childhood cancer is

the highest (between 2 and 6 years).6

In high-income countries (HICs), the incidence of cancer is cou-

pled with lower mortality,7 and this relationship is a result of tech-

nological advancements and uniformity in early diagnosis, treatment

protocols, and patient follow-up. The aim of this review was to

describe the current circumstances of childhood cancer care inMexico

considering human resources, infrastructure, and medical education.

Pediatr Blood Cancer 2016; 00: 1–7 c© 2016Wiley Periodicals, Inc. 1wileyonlinelibrary.com/journal/pbc



2 RIVERA-LUNA ET AL.

Data were obtained from the National Registry of Childhood Cancer

andother government health organizations. In the present description,

emphasis is on enlarging the system for childrenwith cancer inMexico

called the Popular Medical Insurance (PMI). This system offers multi-

disciplinarymedical care for these children.

2 BACKGROUND

The state of childhood cancer care is very different in low- andmiddle-

income countries (LMICs), includingMexico, where the incidence6 and

mortality8 of these diseases are on the rise. In HICs, the current sur-

vival rate of childhood cancer is 80%,9 and the mortality rate among

children aged 0 through 14 yearswas 2.1 per 100,000 in 2009.10 How-

ever, the survival rate for childhood cancer in LMICs ranges between

5 and 60%.11 In addition, 150,000 deaths are reported annually in

LMICs. In HICs, 80% of the children are alive, while in LMICs only 25%

survive.12 Therefore, it is important that attention should be focused

on countries like Mexico to reduce the global burden of pediatric can-

cer.

Efforts are underway to address the burden of childhood cancer

in LMICs, and a number of Latin American countries are leading the

endeavor to develop context-appropriate services and improve sur-

vival rates. However, in most circumstances, these advances have not

translated into national strategies for childhood cancer care, and sig-

nificant variations in policy development andpolitical engagement per-

sist within and across Latin America.

3 MEDICAL HEALTH CARE IN MEXICO

Approximately 50 million (40.9%) salaried Mexicans, along with their

employers and the government, pay into the Institute of Social Secu-

rity (IMSS) insurance scheme.13 The institute runs its ownprimary care

units and state hospitals across Mexico for insured workers; however,

the quality of care varies considerably. This socialized program has

been in place for the past 73 years.

In addition, 12million (10.5%) state employees have a separate, par-

allel scheme that they pay into through the Institute of Security and

Social Services for State Workers (ISSSTE).14 The ISSSTE also has its

own clinics and hospitals, and the program has been in operation since

December 1959. The remainder of the healthcare system represents

1,365,183 (1.07%) Mexicans and includes both military personnel and

patients covered through private insurance. All of the above medical

care systems have their own structure to fully treat children with can-

cer from 0 to 18 years.

About 57.3 million uninsured children and adults inMexico (47.3%)

(the country’s poorest citizens) began moving toward universal full

healthcare coverage in 2005 through the PMI.15,16 This is the most

ambitious health insurance program Mexico has ever launched. The

federal government has set a target date of 2016 to provide health-

care coverage through this program to all uninsured Mexicans. In

addition, this program provides complete multidisciplinary childhood

cancer care to all uninsured individuals. The PMI is responsible for

the treatment of the largest percentage—approximately 60%—of chil-

dren with cancer nationally. The PMI operates in a network of 55

accredited hospitals nationwide all of which use the same treat-

ment protocols for each type of cancer. A central office in Mexico

City registers all patients using an online process that includes per-

tinent demographic information, such as the institution; the patient’s

name, age, gender, and home address; the parent’s occupation; and

the patient’s family size. In addition, the online system includes data

on the diagnosis, histopathology, primary site, stage (when applica-

ble), and, for leukemia, the immunophenotype, DNA index, and cyto-

genetic findings. Simultaneously, all accredited hospitals send the

information to the National Registry of Childhood Cancer, which

includes in every patient with leukemia the risk factor, the treat-

ment program assigned to that particular patient, complications dur-

ing treatment, follow-up, the length of remission, the final status of

the patient including if alive with or without remission, and mor-

tality. The same information is provided for lymphomas and solid

tumors.

4 THE PMI

Before the healthcare reform in 2003, the financial structure of the

Mexican healthcare system was marked by serious imbalances. In

2003, Mexico spent only 6.1% of the gross domestic product (approxi-

mately $360 per capita) on health care. This proportion was below the

average in Latin America and too low to address the challenges of the

epidemiologic transition shift in the burden of disease to chronic, long-

term illnesses including childhood cancer.17

The PMI program was officially created in 2005 to cover large

healthcare expenses such as childhood cancer. However, standardized

registration was not complete until 2007. The main objective of this

program is to develop a national program with a uniform standard

treatment for eachmalignant disease of childhood.16

This program has achieved meaningful findings, including knowl-

edge of the epidemiology and cost-effectiveness of treating different

childhood cancers. This program also defines the financial parameters

for each disease category, the accreditation of each childhood can-

cer center, mandatory childhood cancer reporting, and the require-

ments of patient registration online through the central office located

in Mexico City. Consequently, this program has led to the creation of

a national standard of care for medical protocols and a national child-

hood cancer governing body called the Program of the National Coun-

cil for thePreventionandTreatmentofChildhoodandAdolescentCan-

cer (CONACIA).18

The federal government in Mexico has progressively increased the

funds for this platform, and in 2015, an amount close to $200 mil-

lion were allotted to this program.19–21 These funds include only

chemotherapy (generic oncology drugs) medications nationwide. The

hospital operation costs, including surgery, radiotherapy, salaries for

nurses and physicians, laboratory and radiology payments, and other
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medications or expenditures are financed separately by each of the

accredited institutions.

5 MEDICAL EDUCATION IN CHILDHOOD

CANCER

CONACIA22,23 has been intensively involved in continuing medical

education for pediatric cancer.24 From2013 to2015, CONACIAdevel-

oped a national campaign with senior medical students that comprise

courses in the early recognition of clinical symptoms and signs of can-

cer in children. These courses have been addressed to 20,150 medical

students nationwide. In addition, national courses for continuing med-

ical education were developed for family physicians and pediatricians

in early diagnosis and referral to the 55 accredited institutions. From

2013 to 2015, 17,254 family physicians and 3,346 general nurseswere

offered a 1-week course in general pediatric oncology with the idea

that their knowledge could help an early referral.25

The residency program in pediatric oncology is a 2-year program.26

Acceptance into this specialty program requires previous completion

of a 3-year residency in general pediatrics in a university-certified

hospital27 and board certification in pediatrics by the National Spe-

cialty Board.28 The resident programs, including pediatric oncology,

are funded by the Ministry of Health. Currently, there are eight

national university-affiliated hospitals that offer the residency pro-

gram inpediatric oncology; the smallest programenrolls one junior res-

ident and the largest program seven junior residents each year.

6 MEXICAN POPULATION CENSUS

In 2015, the population census in Mexico reported that there were

121 million Mexicans, which included 41.3 million Mexicans aged

0 through 18 years.29 By the end of 2015, there were 22,763,473 chil-

dren (54.9%) registered with a medical policy from the PMI.30 In com-

parison, the United States has a population of 323.1 million,31 which

includes 74.1million children aged 0 through 18 years.

7 PATIENT CARE

Currently, there are 183 board-certified pediatric oncologists in

Mexico.32 This figure represents a small percentage of the physicians

across all of the medical systems nationwide contributing to the care

of children with cancer. Conversely, in 2011, there were 2,079 board-

certified pediatric hematologists/oncologists in the United States.33

This suggests that in the United States, one pediatric hematolo-

gist/oncologist registers 7.84 new patients per year, whereas in Mex-

ico, the rate is 46.4 new patients per pediatric oncologist per year.34

In the United States, an estimated 10,380 new cases were expected

to occur among children aged 0 through 14 years in 2015.35 In Mex-

ico, the number of new cases for children aged 0 through 18 years was

6,007 in 2015.23 The same year, the PMI registered 3,419 new cases of

pediatric cancer, and 2,588 patients were registered by other national

healthcare systems.

Another important problem that should be taken into account is

the nursing personnel in LMICs. In 2013, the total number of nurses

inMexico—including nurse assistant, technical nurses with high school

diploma, and the minority with university degree—was reported to

be 310,44136; however, this accounts for a rate of 1.57 nurses/1,000

individuals, whereas in Canada, the rate was 6.69 nurses/1,000

individuals.37 In addition, only 3,104 nurses from the working force

take care of children with cancer38; of these, 1,879 are nurse assis-

tants, 785 are technical nurses with high school diploma, and only 440

are university graduate nursing personnel.38

All of the children registered in this program are treated using

national treatment protocols for each disease category,8 which were

originally adapted from international approaches and treatment

protocols.11,12 New chemotherapy drug treatments, which have been

introduced internationally,39 are not availablewithin the PMI program

because of their high cost. The Pediatric BoneMarrow Transplant Pro-

gram in México operates in 13 institutions, six of which are certified

andaffiliatedwith thePMI,40 whereas the remaining seven institutions

belong to other health systems in Mexico. The cost of a transplant is a

controversial issue inMexico and varies from$25,000 to 120,000. The

PMI program has financed this technique since 2006, and haploidenti-

cal transplant was covered by this healthcare policy in 2009.41

Palliative care is an essential component of cancer care and aims

to improve the quality of life in children with cancer and their

families.42 Until 2015, the PMI was not explicit on whether its ben-

eficiaries were entitled to receive palliative care.43 The PMI essen-

tial drugs list does not include several strong opioid analgesics. Fur-

thermore, palliative care is only available at 16 of the accredited PMI

institutions; as relatively few personnel are appropriately trained in

this type of care, which limits the development of a team approach

toward palliative care. Therefore, federal health authorities need

to address the need for well-funded specially trained staff to pro-

vide palliative care for patients with life-threatening or terminal

diseases.44

8 EPIDEMIOLOGY

TheNational Registry of Childhood Cancer was established in 200745;

however, this registry took some time to provide useful information to

the medical community and health authorities in Mexico. This agency

recorded all children with cancer, including those from the PMI and

from the other healthcare systems in Mexico. Since the PMI program

was founded, the number of new patients registered has increased.46

From January 2007 to December 2015, the PMI registered 24,039

new cases of childhood cancer (Fig. 1). All patients were classified

using the International Classification of Childhood Cancers.47 In the

PMI program, the incidence of childhood cancer46 has increased from

133.5 in 2007 to 150.1/million children in 2015. Currently, this inci-

dence rate is similar to that observed in HICs.48 The highest inci-

dence rate in the 2015 analysis was observed for leukemia, which
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F IGURE 1 New childhood cancer patients (24,039 children) registered from 2007 to 2015, showing constant growth over these years

showeda rate of 89.5 per total population under 18years by1,000,000

per year. The frequency of 59% for leukemia is comparable to the

rate of 41% for lymphomas and solid tumors from that same year,

which exemplifies the tremendous burden that countries such asMex-

ico have in the treatment of childhood cancers.8,46,49–52 From 2007

to 2012, the prevalence of lymphomas and solid tumors remained

near 50% for all childhood cancers in the PMI program,46 while the

incidence of leukemia began to rise from 2013 to 2015. To date,

the explanation for this increase is unknown; however, poverty,53,54

malnutrition, early infections, and possibly some other causes55,56

may account for the recently increased incidence of leukemia in

children.

Although protocol-based treatment regimens for childhood malig-

nancies have been implemented in all 55 certified medical institu-

tions, themortality rate has remained at 5.3/100,000 childrenper year,

and most importantly, the rate has remained steady at 8.6/100,000

children per year in children aged 15 through 18 years.46,52 Under

the current standard of care, this rate is high, especially among Latin

American countries.57–61 We conducted a critical review of the mor-

tality rates in Mexico,62 which showed a high rate of treatment

abandonment in teenagers despite educational programs in these

cancer patients. The most common reasons for treatment abandon-

ment include poverty,63,64 a lack of interest in their own disease, cul-

tural myths, feelings of guilt, and/or social discrimination among their

peers. The overall average survival for all 55 institutions with child-

hood cancer in the last 8 years was 67%,23 which is low in con-

trast to that in HICs. However, in those institutions with more than a

15-bed unit and at least three oncologists, the overall survival is

above 75%. On the contrary, in some of the hospitals with less than

15beds and less than threeoncologists, theoverall survivalwas50%or

less.

Treatment abandonment has been a consistent finding in the PMI

program. In 2007, the rate of abandonment in the first year of treat-

ment for any childhood cancer was 5.2% in teenagers, which is slightly

diminished in children less than 13 years to 4.5% in 2012. Further

review after 2 years of treatment and/or follow-up showed that 18%

of these children had abandoned treatment. The same findings were

observed from 2013 to 2015. The rate of abandonment interferes

with the mid and final analysis of the effectiveness of treatment pro-

tocols. The most common factor associated with treatment abandon-

ment is poverty65–67; we have similarly shown that poverty is a fac-

tor of unfavorable prognosis in these cancer patients registered at the

PMI.

9 | CONCLUSION

Previous studies have indicated that68 pediatric oncology should be

considered a worldwide child health priority in both HICs and LMICs

nations. Specifically, LMICs face a tremendous health, social, politi-

cal, and financial burden that should be taken into account by affluent

countries to develop and assist national strategies to optimize the out-

comes of childrenwith cancer.

Studies have shown that the incidence46,66–71 and mortality

rate8,46,57,72 of childhood cancer in LMICs are on the rise, especially

when compared with HICs.73,74 These inconsistent findings demon-

strate the lack of basic professional and hospital infrastructure75–79

and the high mortality rate of childhood cancer. Furthermore, poverty

is an important cofactor in this chain of unfavorable events.80–83

In addition, late referrals and treatment abandonment, which are

common in Mexico, should also be addressed.65,84 We believe that

the best approaches to mitigate these issues include better education

on childhood cancer at the medical school level, increased pediatric

oncology residency offerings, and strengthened continuing medical

education to family physicians, pediatricians, and nurses; the latter is

particularly important to increase the early referral of children who

are suspected to have cancer. Additionally, national media campaigns

should be frequently employed to educate parents on the topic of

childhood cancer.85–87

Thus, we suggest that in Mexico, the PMI has not fully developed

a successful multidisciplinary program for childhood cancer due to
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the relatively inadequate financial funds for the program, the limited

number of pediatric oncologists and qualified nurses, the high number

of patients per oncologist, the persistent poverty that prevails in the

patients’ households and the distance that some parents have to travel

with their child to the nearest certified medical institution. However,

there is no question that for socially and economically deprived chil-

drenwith cancer, the PMI offers a highly specialized platform of health

care thatwas not present before 2005. There is hope that the PMI pro-

gram will become stronger in the years to come and provide a better

future for our children.
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