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ORIGINAL ARTICLE

Abstract

Introduction: Although multiple myeloma (MM) represents only 1% of the global burden of cancer, its prevalence increases as 
the population ages. Monitoring our progress to treat MM requires novel tools for epidemiologic surveillance. Methods: We 
developed a surrogate measure for the burden of MM in Mexico during 2015, representing the number of prevalent and incident 
cases of MM at every public and private Mexican health institution. We identified individuals through the ICD-10 codes 
C90.0-C90.3. Hospitalizations and mortality due to MM were also studied. The number of cases was standardized to represent 
the age-specific Mexican population obtained through census data. We conducted structured interviews to clini- cians to gath-
er data on treatment and clinical characteristics. Results: In 2015, 2569 patients with MM were attended, 2039 unique patients 
were hospitalized, and 1169 patients died in the Mexican health system. The incidence rate for MM was 1.16 × 100,000 inhab-
itants-year during the study period. Therapies were consistent between the public and private sectors. Incidence was higher 
among elder men. Conclusion: Our findings align with epidemiologic trends in the developing world. As we face aging of the 
population and new therapies extend the survival of patients with MM, our surrogate will be useful for epidemiologic surveillance.
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La carga del mieloma múltiple en México: una investigación epidemiológica del 
Sistema Nacional de Salud

Resumen

Introducción: Aunque el mieloma múltiple (MM) representa el 1% de la carga del cáncer, su prevalencia aumenta conforme 
la población envejece. Se requieren herramientas novedosas de vigilancia epidemiológica para monitorizar nuestros avances 
en su tratamiento. Métodos: Desarrollamos una medida sustituta para la carga de MM en 2015, representando la prevalencia 
e incidencia del MM en México. Identificamos los casos mediante los códigos CIE-10 C90.0-C90.3. Estudiamos las hospitali-
zaciones y la mortalidad por MM. Se estandarizó el número de casos para representar a la población por grupos de edad, 
conforme a datos obtenidos de censos. Realizamos entrevistas a especialistas para obtener datos sobre el tratamiento y las 
características clínicas. Resultados: En 2015 en México se atendieron 2,569 pacientes con MM, se hospitalizaron 2,039, y 
fallecieron 1,169. La tasa de incidencia para MM fue de 1.16 x 100,000 habitantes en este año, siendo mayor en hombres de 
la tercera edad. El tratamiento fue similar en los sectores público y privado. Conclusión: Nuestros hallazgos coinciden con las 
tendencias epidemiológicas de países en desarrollo. Nuestra medida servirá para la vigilancia epidemiológica ante la realidad 
de una población de edad cada vez mayor y el uso de terapias que prolongan la supervivencia de los pacientes con MM.

Palabras clave: Mieloma múltiple. Carga. Epidemiología. Tasa de incidencia.
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Introduction

Despite the fact that multiple myeloma (MM) 
represents only 1% of total cancer burden, it ranks 
second in the world in the prevalence of hematologic 
neoplasms1. Since MM mainly affects individuals older 
than 60 years1, it will increase in frequency as the pop-
ulation ages. Considering that this epidemiological 
transition is occurring more rapidly in developing coun-
tries2, MM will represent a heavier burden in these 
nations. On the other hand, the introduction of modern 
therapies such as bortezomib has increased the sur-
vival of patients with MM3, thus increasing the need of 
giving follow-up to long-term survivors. However, these 
benefits have been mainly observed in developed 
countries, while regions such as Latin America (LA) 
have limited access to novel treatments1,4. In Mexico, 
as in other Latin American countries, there is a need 
to create adequate epidemiological surveillance tools 
in order to understand the burden of MM.

Understanding the burden of MM and other rare dis-
eases in LA has been challenging, in part due to the 
lack of adequate data. Few Latin American countries 
have national cancer registries and cohort trials5. 
Therefore, data are generally obtained from the World 
Health Organization and the International Agency for 
Research on Cancer6. However, the Mexican health 
system is fragmented and has public and private sec-
tors, where populations with different demographic and 
socioeconomic characteristics are served7. The burden 
of MM would be expected to be variable in Mexican 
health institutions, given that their target population is 
highly heterogeneous7. Therefore, studies limited to 
one health institution are probably poorly representa-
tive of the complexity of the Mexican health system8. 
In addition, existing data sources exclude information 
that is essential for understanding MM at the population 
level, such as complications, stages and treatment re-
sponse. For these reasons, an exhaustive analysis of 
the different sectors of the Mexican health system 
would complement and enrichen existing data on the 
burden of MM in Mexico.

We carried out an extensive analysis of the various 
sources of information in the public and private sectors 
to measure the burden of MM in Mexico. We developed 
a proxy measure for the burden of MM in Mexico using 
the number of incident and prevalent cases during 2015 
and standardizing them to represent the Mexican popu-
lation structure. In addition, we conducted structured in-
terviews with physicians with experience in the treatment 

of MM in Mexico in order to understand clinical charac-
teristics and treatment in the local population. 

Methods

To estimate the burden of MM in Mexico, we consult-
ed different data sources corresponding to the private 
and public health systems for the year 2015. The data 
on hospitalized patients and outpatients were stratified 
by gender and age groups (< 20, 20-29, 30-39, 40-49, 
50-59, 60 years and more).

MM cases were looked up electronically or by written 
request. Data sources included institutional yearbooks, 
institutional statistics’ reports, national health informa-
tion system reports on morbidity and hospitalization 
statistics, and private institutions health statistics9-13. 
Total number of MM-specific deaths was obtained from 
the General Directorate of Health Information14,15. Data 
related to the structure of the population according to 
age and sex groups were obtained from the National 
Institute of Statistics and Geography16. The National 
Population Council of Mexico17 provided updates for the 
population structure until 2018.

To obtain an approximation of the prevalence of MM 
in Mexico, we used a proxy variable, given that there 
are no epidemiological studies or population-based pa-
tient registries.

The International Classification of Diseases, tenth 
revision (ICD-10), was used to identify people with MM. 
Our prevalence proxy was the total number of people 
with ICD-10 codes C90.0, C90.1, C90.2 or C90.3 who 
were provided care during the 2015 period (the full 
year) by the National Health System. These diagnoses 
correspond to MM, plasma cell leukemia, extramedul-
lary plasmacytoma, and solitary plasmacytoma. To ob-
tain the prevalence rate for 100,000 person-years, total 
number of cases in 2015 was divided by the population 
of each specific age group/100,000 population. To cal-
culate the mortality rate at each age group, the number 
of deaths of MM in 2015 was divided by the population 
of each age group/100,000 population. We used the 
Global Burden of Disease18 methodology to calculate 
MM incidence rate. Our rationale for this methodology 
is that rates’ standardization allows a comparison with 
the health systems of other countries.

Considering that clinical characteristics and treat-
ment of patients with MM are not available in these 
databases, we interviewed clinical physicians following 
the Delphi panel methodology19. After a focused review 
of the medical literature on MM available up to 2018, 
we designed an instrument for data collection. The 
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mean, standard deviation, and 95% confidence inter-
vals were calculated based on surveys. The purpose 
of this exercise was not to obtain a statistically signifi-
cant consensus, but rather a qualitative indicator on 
treatment and clinical status characteristics.

The data obtained using the Delphi panel showed the 
number of individuals with MM with particular clinical 
characteristics and specific treatments (Table 1).

Results

During 2015, 2,569 patients with MM were attended 
to by the Mexican health system (outpatients and hos-
pitalized patients), which corresponds to a prevalence 
rate of 2.12 x 100,000 population. During the same 
period, 2,039 patients with MM were hospitalized, with 
an average number of hospitalizations per patient-year 
of 1.36. A total of 1,169 patients with MM died during 
2015, which corresponds to a mortality rate of 0.97 x 
100,000 population (Table 2).

MM incidence rates during 2015 were on average 
13% higher in males than in females. Both in males and 

Table 2. Multiple myeloma. Attended patients (prevalent), 
hospitalized patients and specific deaths in Mexico in 2015

Females Males

Absolute Cases

Prevalent cases 1,253 1,316

Hospitalized patients 973 1,066

Hospitalizations 2,766

Deaths 1,169

Rates

Prevalent cases* 2.12 

Hospitalized patients† 2.65

Hospitalizations‡ 1.36

Mortality§ 0.97

*Attended patients x 100,000 population-year.
†Hospitalized patients x 100,000 population-year.
‡Average hospitalizations per patient-year.
§Specific deaths per 100,000 population-year

Table 1. Multiple myeloma. Management according to 
line of treatment and relapse, and by site of care 

Pharmacological treatment for stem cell transplant candidates

Public
(%)

Private
(%)

First-line treatment 
Thalidomide/dexamethasone 
Bortezomib/thalidomide/dexamethasone  
Bortezomib/cyclophosphamide/
dexamethasone 
Bortezomib/doxorubicin/dexamethasone  
Bortezomib/dexamethasone  
Bortezomib/lenalidomide/dexamethasone

44.64
34.09
6.27

5.64
4.73
0.00

0.00
44.91
33.09

0.00
4.09

17.91

Therapy for relapses
Bortezomib/dexamethasone
Bortezomib/doxorubicin
Lenalidomide/dexamethasone

34.09
61.00
35.18
3.82

36.36
49.55
30.64
19.82

Pharmacological treatment for stem cell transplant  
non-candidates

First-line treatment 
Melphalan/prednisone/thalidomide 
Melphalan/prednisone/bortezomib 
Bortezomib/dexamethasone 
Dexamethasone/ifosfamide 
Melphalan/dexamethasone/lenalidomide

49.55
25.91
15.64
6.64
2.27

45.45
22.91
14.36
12.00
5.27

Therapy for relapses
Bortezomib/thalidomide
Bortezomib/prednisone 
Thalidomide/prednisone

32.73
52.73
29.55
17.73

32.27
46.36
30.91
22.73

females they had a unimodal distribution; the highest 
were found in people aged 60 years or older (5.2 times 
the overall average rate), followed by those in adults 
between 50 and 59 years of age (3.3 times the overall 
average rate). From 50 years of age onwards, an ex-
ponential growth was observed. Those younger than 
20 years experienced the lowest MM incidence rates 
during the study period.

The absolute number of patients diagnosed with MM 
in Mexico during 2015 was 1,407, which corresponds 
to a rate of 1.16 x 100,000 population-years. MM inci-
dence rate proportion between men and women was 
1.18.

Patients aged 60 years or older were the ones who 
most used the health system for MM during the study 
period (Table 3). 

Clinically, the vast majority of patients were at stage III 
of MM (83%). Bone pain and anemia were the most com-
mon clinical findings among the individuals (Table 4).

As for MM treatment in stem cell transplantation 
(SCT) candidates, most private sector doctors pre-
ferred to use a combination of bortezomib with other 
pharmacological agents as first-line treatment. The 
most widely used regimen by physicians in the public 
sector was thalidomide/dexamethasone, in contrast to 
the preference of doctors in the private sector, who 
added bortezomib to this regimen. Regarding the treat-
ment of relapses, the options used in the public and 
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private sectors were similar. However, a higher number 
of doctors in the private sector chose the lenalido-
mide-dexamethasone combination. The interviewed 
experts reported similar proportions of treatment regi-
mens for first-line therapy and relapses directed at in-
dividuals who were not candidates for SCT. In these 
cases, a higher number of experts in the private sector 
preferred using dexamethasone/ifosfamide in compar-
ison with experts in the public sector (Table 1).

There was a high rate of agreement with regard to 
treatment response by clinical stage between the public 
and private sectors (Table 5).

As regards the treatment for hypercalcemia, zoledro-
nate was not used in the public sector. Furosemide was 
used more often in the public than in the private sector. 
Physicians of the public sector treated anemia more 
often with iron dextran and did not use darbepoetin as 
physicians do in the private sector. Private sector doctors 

used ganciclovir and valganciclovir as prophylaxis, 
which was not done in the public sector (Table 6).

Discussion

When patients come into contact with a health insti-
tution in Mexico, their diagnosis is recorded according 
to ICD-10 codes for administrative and management 
purposes. Using these registries, we constructed a 
proxy for prevalence and incidence rates. Our proxy 
was a useful tool to characterize the burden of MM in 
Mexico. Actually, it corresponds to the prevalence and 
incidence of detection and medical care of MM cases, 
since it focuses on records of patients recognized by 
the health system.

To achieve this goal, we analyzed administrative data 
from sources that represented the Mexican health sys-
tem in all its sectors. We believe that our work represents 

Table 3. Multiple myeloma. Attended (prevalent), hospitalized and incident cases according to age group in Mexico 
in 2015

Age Group Total

Patients < 20 years 20-29 years 30-39 years 40-49 years 50-59 years ≥ 60 years 

Attended
Absolute cases
Percentage (%)

28
1.10

25
0.97

102
3.96

402
15.65

768
29.91

1,244
48.41

2,569
100

Hospitalized
Absolute cases
Percentage (%)

20
0.99

18
0.88

82
4.01

327
16.05

526
25.79

1,066
52.29

2,039
100

Incident
Absolute cases
Incident rates*

23
0.05

17
0.08

61
0.34

176
1.16

409
3.77

721
5.97

1,407
1.16

*Incident cases x 100,000 population-year.

Table 4. Multiple myeloma. Incidence by stage, clinical findings, signs, symptoms and gender, 2015

By stage I II III

Absolute cases(%) 50 (3.55%) 184 (13.09%) 1,173 (83.36%)

By clinical-pathological 
findings

Kidney 
lesion

Pathological 
fracture 

Bone pain Tumor Anemia Hypoventilation 
syndrome

Absolute cases (%) 443 (31.48) 669 (47.56) 1,107 (78.70) 48 (3.40) 716 (50.90) 257 (18.24)

By signs and symptoms Hypercalcemia Weight 
loss

Splenomegaly Hepatomegaly

Absolute cases (%) 402 (28.60) 245 (17.40) 122 (8.70) 153 (10.90)

By gender Females Males

Absolute new cases (rate) 662 (1.07 x 100,000 population) 743 (1.26 x 100,000 population)
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higher in males. In addition, people older than 60 years 
were the most affected by MM. The degree of agree-
ment between public and private institutions regarding 
MM treatment was high, with very few differences. 
Agreement was also high for the treatment of complica-
tions and for patient clinical characteristics. We discuss 
our findings in the context of contrasting evidence.

The prevalence rate observed in our study was 2.12 
x 100,000 population, while the incidence rate was 1.16. 
In previous studies on the subject, carried out in Mexico 
in 2013, an incidence rate of 1.5 was found20. It is highly 
unlikely that the incidence rate would have decreased 
in such a short period of time. The lower incidence in 
our study could be attributed to the use of a different 
methodology; while our study used various sources of 
information, previous studies used data from the Global 
Burden of Disease study20. However, higher incidence 
rates have been observed in Costa Rica (1.5), Colom-
bia (2.6) and Ecuador (2.3) in comparison with Mexico6. 
Furthermore, the overall incidence rate in South Amer-
ica is 1.721. It should be noted that Hispanic individuals 
living in the US have a similar incidence to that of Cau-
casians22. According to available literature, higher ac-
cess to health services has increased MM detection, 
which has increased its incidence in recent years1. For 
example, in Great Britain, the improvement in case 
detection resulted in higher incidence rates, in contrast 
to the incidence rates in Sweden, which remained sta-
ble23. Notably, in the United States, this trend towards 
an increase in the incidence rate was not observed in 
Hispanic individuals24. Although MM incidence rates 
could be influenced by biological differences between 
Hispanics and other etnicities25, access to screening 
programs could also be the cause of the lower inci-
dence rates in Mexico. This is a point where delving 
deeper is necessary.

The age group with the highest MM incidence rate of 
was that of people older than 60 years, where we ob-
served a rate of 5.97. An exponential incidence in-
crease according to age was documented in other 
populations, including Asians26 and Europeans23. This 
association pattern is also observed in Latin American 
populations in general6. It is important noting that 
age-specific incidence rates were much higher in this 
age group in European populations23. As the authors 
explain, a radical change in incidence rates has been 
observed in this age group, probably due to an im-
provement in case detection.

The mortality rate we observed was 0.97. Although 
this figure is comparable with that of other countries in 
LA6, MM mortality in Mexico has increased since 199020. 

Table 5. Multiple myeloma. Treatment response 
according to clinical stage and site of care

Public
(%)

Private
(%)

Stage I 
Complete treatment response  
Partial treatment response  
Stable disease
Progression
Non-candidate due to poor general condition

40.91
29.09
18.18
7.27
4.55

41.18
30.09
16.91
8.64
3.18

Stage II
Complete treatment response 
Partial treatment response 
Stable disease
Progression
Non-candidate due to poor general condition

39.55
25.00
15.91
10.91
8.64

37.27
26.45
15.55
11.45
9.27

Stage III
Complete treatment response 
Partial treatment response 
Stable disease
Progression
Non-candidate due to poor general condition

30.09
24.64
13.73
12.64
18.91

28.64
23.45
13.64
13.45
20.82

Table 6. Multiple myeloma. Treatment of complications 
according to site of care 

Public
(%)

Private
(%)

Treatment for hypercalcemia
Alendronate
Zoledronate
Calcitonin
Furosemide

38.18
43.64
0.00

28.64
27.73

34.55
59.55
18.91
12.09
9.45

Treatment for anemia
Erythropoietin
Darbepoetin 
Iron dextran

36.36
60.45
0.00

39.55

39.55
47.27
41.36
11.36

Antithrombotic treatment
Low molecular weight heparin 
Aspirin 
Warfarin 
Unfractionated heparin  
Acenocoumarol

31.82
43.64
37.45
10.27
5.73
2.91

30.91
44.91
40.45
10.18
4.45
0.00

Infection prophylaxis 
IV immunoglobulin 
Pneumococcal vaccine 
Influenza vaccine 
Acyclovir

4.45
3.64
2.09
1.64
1.64

3.91
2.64
2.36
1.91

1.73*

*Acyclovir/ganciclovir/valganciclovir

the most up-to-date and complete investigation on the 
burden of MM in Mexico.

The number of prevalent and incident cases, as well 
as the number of hospitalizations due to MM, was 
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Part of this increase is due to population aging; however, 
mortality rates also increased for patients with MM. In 
this same sense, recent studies show an upward trend 
in MM-specific mortality in several Latin American coun-
tries6. The fact that this phenomenon is essentially ob-
served in settings where access to SCT is limited in 
comparison with the rest of the world stands out1. More-
over, it should be noted that, in the United States, people 
of Hispanic origin have higher MM-specific mortality27. 
Despite the fact that biological factors could impact mor-
tality28, this population also has limited access to SCT 
in comparison with other populations29. Considering that 
the development of new therapies has reduced MM-re-
lated mortality in developed countries30, it is imperative 
to understand the determinants of the higher MM mor-
tality observed in the Latin American population.

The authors point at the fact that there were some 
differences in treatment strategies between the public 
and private sectors. Lenalidomide was not available in 
the public sector for the treatment of patients who were 
candidates for SCT, but it was available for those who 
were not candidates to it. Ifosfamide was used more 
often in the private sector. Finally, the combination of 
thalidomide with dexamethasone was not used in the 
private sector, but it was preferentially used in patients 
who were candidates for SCT in the public sector. It 
should be noted that none of the interviewed physicians 
used any of the other current treatments for MM, such 
as carfilzomib and pomalidomide31. Our findings confirm 
that access to new drugs represents a challenge for the 
reduction of mortality in Latin American countries4.

As for the treatment of MM complications, we found a 
high level of agreement between the public and private 
sectors. However, zoledronate was not used in the public 
sector, while it was widely used in the private sector. On 
the other hand, calcitonin and furosemide were more fre-
quently used in the public sector. This information is rel-
evant, considering that 90% of Mexican patients with MM 
experienced hypocalcemia in a study conducted in a sin-
gle center8. In addition, darbepoetin was not used in the 
public sector despite the fact that 10% of Mexican patients 
had anemia8. Acyclovir and valganciclovir were only avail-
able in the private sector. Considering that current nation-
al guidelines do not include the treatment of complications32, 
our results highlight the opportunity to standardize them 
to the reality of the Mexican health system.

The main strength of our analysis lies in the multiplic-
ity of consulted sources, which represent various sec-
tors of the Mexican health system and provide better 
estimates of the burden of MM. However, there are 
limitations for a study that was conducted with data that 

were not specifically collected for research purposes. 
For example, it is likely that not all cases could be iden-
tified. Furthermore, we were unable to obtain details 
directly from these administrative sources about the 
treatments received by the patients. Understanding that 
prospective cohort studies represent the gold standard 
for obtaining this information, it should not be forgotten 
that they are costly, require a lot of time, and, therefore, 
are not very feasible for rare diseases. Therefore, our 
proxy measure for MM burden may be useful for epide-
miological planning and surveillance purposes. Special-
ly, to better measure, evaluate and manage medical 
care for cases within the health system and its compo-
nents. More complete information could undoubtedly be 
obtained by conducting future studies linking electronic 
medical record data with national cancer registries or 
claims to insurance companies.

In accordance with the above, our estimate of the 
burden of MM in Mexico incorporates the complexity of 
the National Health System. As access to health ser-
vices improves, MM incidence rates in Mexico are ex-
pected to approach the levels of those in developed 
nations. Our findings represent an opportunity to 
strengthen MM epidemiological surveillance in devel-
oping nations, as it is the case of Mexico.

Acknowledgements

We thank Links & Links for their support for the conduc-
tion of this research, as well as for their assistance for the 
creation of this manuscript. Both actions were possible with 
the funding provided by Takeda México, SA de CV.

Specific contributions by author

José Ramiro Espinoza-Zamora: study design and concep-
tualization, data interpretation, writing of the manuscript, 
extensive participation in reviewing the manuscript and in 
the preparation process for the selected journal. He has 
approved the final version.

Rhadames Figueroa-Acosta: writing of the manu-
script, extensive participation in reviewing the manu-
script. He has approved the final version.

Yusimit de la Caridad Ledesma-Osorio: study design and 
conceptualization, writing of the manuscript, extensive 
participation in reviewing the manuscript. She has ap-
proved the final version.

Funding

Study sponsored by Takeda México, SA de CV.

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
20



26

Gaceta Mexicana de Oncologia. 2020;19(4)

Conflict of interests

The study was carried out with funding from Takeda 
México, SA de CV, which denies any type of legal lia-
bility and/or responsibility deriving from the results.

José Ramiro Espinoza-Zamora denies having any 
conflict of interest.

Rhadames Figueroa-Acosta was an employee of 
Takeda México, SA de CV during the study period. Yu-
simit de la Caridad Ledesma-Osorio was an employee 
of Takeda México, SA de CV during the study period.

References
	 1.	 Cowan AJ, Allen C, Barac A, Basaleem H, Bensenor I, Curado MP,et al. 

Global burden of multiple myeloma: A systematic analysis for the global 
burden of disease study 2016. JAMA Oncol. 2018;4(9):1221-7.

	 2.	 Bongaarts J. Human population growth and the demographic transition. 
Philos Trans R Soc Lond B Biol Sci. 2009;364(1532):2985-90.

	 3.	 Brenner H, Gondos A, Pulte D. Ongoing improvement in long-term sur-
vival of patients with Hodgkin disease at all ages and recent catch-up of 
older patients. Blood. 2008;111(6):2977-83.

	 4.	 Pessoa de Magalhães Filho RJ, Crusoe E, Riva E, Bujan W, Conte G, Na-
varro Cabrera JR, et al. Analysis of the availability of anti-myeloma drugs and 
impact on the current management of myeloma in Latin American countries. 
Clin Lymphoma Myeloma Leuk. 2019;19(1):e43-e50.

	 5.	 Strasser-Weippl K, Chavarri-Guerra Y, Villarreal-Garza C, Bychkovsky BL, 
Debiasi M, Liedke PE, et al. Progress and remaining challenges for 
cancer control in Latin America and the Caribbean. Lancet Oncol. 
2015;16(14):1405-38.

	 6.	 Curado MP, Oliveira MM, Silva DRM, Souza DLB. Epidemiology of mul-
tiple myeloma in 17 Latin American countries: an update. Cancer Med. 
2018;7(5):2101-8.

	 7.	 Gomez DO, Sesma S, Becerril VM, Knaul FM, Arreola H, Frenk J. [The 
health system of Mexico]. Salud Publica Mex. 2011;53 Suppl 2:s220-32.

	 8.	 Morales Salgado A, Martínez Ríos A. Frecuencia del mieloma múltiple 
en el Hospital Regional General Ignacio Zaragoza, ISSSTE. Rev Esp 
Med Quir. 2008;13(3):99-103.

	 9.	 Anuarios de morbimortalidad 1984-2017 [Internet]. México: Secretaría de 
Salud, Dirección General de Epidemiología [fecha de publicación: 22 de 
marzo de 2018]. Disponible en: https://www.gob.mx/salud/documentos/
datos-abiertos-152127

	 10.	 Solicitud de Información pública [Internet]. México: Plataforma Nacional 
de Transparencia, Infomex Gobierno Federal. Disponible en: https://www.
infomex.org.mx/gobiernofederal/home.action

	 11.	 Salud en Establecimientos Particulares (1994-2015) [Internet]. México: 
Instituto Nacional de Estadística y Geografía, Proyectos Estadísticos. 
Disponible en: http://www.beta.inegi.org.mx/proyectos/registros/sociales/
salud

	 12.	 Anuarios Estadísticos del Instituto de Seguridad y Servicios Sociales de 
los Trabajadores del Estado [Internet]. México: Gobierno de México; 
2015 [consultado el 31 de agosto de 2018]. Disponible en: https://www.
gob.mx/issste/documentos/anuarios-estadisticos

	 13.	 Anuarios estadísticos del Instituto Mexicano del Seguro Social (2000-
2015) [Internet]. México: Instituto Mexicano del Seguro Social [consulta-
do el 31 de agosto de 2018]. Disponible en: http://datos.imss.gob.mx/
dataset

	 14.	 Cubos Dinámicos-Defunciones (Mortalidad). Defunciones cifras oficiales 
definitivas. 1979 – 2016 [Internet]. México: Gobierno de México, Direc-
ción General de Información de Salud [consultado el 31 de agosto de 
2018]. Disponible en: http://www.dgis.salud.gob.mx/contenidos/basesde-
datos/bdc_defunciones_gobmx.html

	 15.	 Cubos Dinámicos-Egresos Hospitalarios. Defunciones cifras oficiales de-
finitivas. 2000 – 2016 [Internet]. México: Gobierno de México, Dirección 
General de Información de Salud, Secretaría de Salud [consultado el 31 
de agosto de 2018]. Disponible en: http://www.dgis.salud.gob.mx/conteni-
dos/basesdedatos/bdc_egresoshosp_gobmx.html

	 16.	 Censo de Población y Vivienda 2010. México: Instituto Nacional de Es-
tadística y Geografía; 2010.

	 17.	 Proyecciones poblacionales por grupo de edad y sexo. 2010 – 2050. 
Proyecciones poblacionales por grupo de edad y sexo. 2010 – 2050. 
México: Secretaría de Gobernación, Consejo Nacional de Población, 
Acciones y Programas; 2010.

	 18.	 Murray CJL, Ezzati M, Flaxman AD, Lim S, Lozano R, Michaud C, et al. 
GBD 2010: Design, definitions, and metrics. Lancet. 2012;380(9859):2063-6.

	 19.	 Dalkey N, Helmer O. An experimental application of the DELPHI method 
to the use of experts [Internet]. United States Air Force Project Rand, 
Memorandum RM-727/1-abridged [fecha de publicación: julio de 1962]. 
Disponible en: https://www.rand.org/content/dam/rand/pubs/research_me-
moranda/2009/RM727.1.pdf

	 20.	 Gómez-Dantés H, Lamadrid-Figueroa H, Cahuana-Hurtado L, Silver-
man-Retana O, Montero P, González-Robledo MC, et al. The burden 
of cancer in Mexico, 1990-2013. Salud Publica Mex. 2016;58(2):118-31.

	 21.	 Ferlay J, Soerjomataram I, Dikshit R, Eser S, Mathers C, Rebelo M, 
et al. Cancer incidence and mortality worldwide: Sources, methods and 
major patterns in GLOBOCAN 2012. Int J Cancer. 2015;136(5):E359-86.

	 22.	 Surveillance, Epidemiology, and End Results Program [Internet]. National 
Cancer Institute [consultado el 31 de agosto de 2018]. Disponible en: 
https://seer.cancer.gov/faststats

	 23.	 Vélez R, Turesson I, Landgren O, Kristinsson SY, Cuzick J. Incidence of 
multiple myeloma in Great Britain, Sweden, and Malmö, Sweden: The 
impact of differences in case ascertainment on observed incidence 
trends. BMJ Open. 2016;6(1):e009584.

	 24.	 Costa LJ, Brill IK, Omel J, Godby K, Kumar SK, Brown EE. Recent trends 
in multiple myeloma incidence and survival by age, race, and ethnicity in 
the United States. Blood Adv. 2017;1(4):282-7.

	 25.	 Shi Q, Wang XS, Li G, Shah ND, Orlowski RZ, Williams LA, et al. Racial/
ethnic disparities in inflammatory gene single-nucleotide polymorphisms 
as predictors of a high risk for symptom burden in patients with multiple 
myeloma 1 year after diagnosis. Cancer. 2015;121(7):1138-46.

	 26.	 Tang CH, Liu HY, Hou HA, Qiu H, Huang KC, Siggins S, et al. Epide-
miology of multiple myeloma in Taiwan, a population based study. Can-
cer Epidemiol. 2018;55:136-41.

	 27.	 Ailawadhi S, Aldoss IT, Yang D, Razavi P, Cozen W, Sher T, et al. 
Outcome disparities in multiple myeloma: A  SEER-based comparative 
analysis of ethnic subgroups. Br J Haematol. 2012;158(1):91-8.

	 28.	 Smith CJ, Ambs S, Landgren O. Biological determinants of health dispa-
rities in multiple myeloma. Blood Cancer J. 2018;8(9):85.

	 29.	 Schriber JR, Hari PN, Ahn KW, Fei M, Costa LJ, Kharfan-Dabaja MA, 
et  al. Hispanics have the lowest stem cell transplant utilization rate for 
autologous hematopoietic cell transplantation for multiple myeloma in the 
United States: A CIBMTR report. Cancer. 2017;123(16):3141-9.

	 30.	 Brenner H, Gondos A, Pulte D. Recent major improvement in long-term sur-
vival of younger patients with multiple myeloma. Blood. 2008;111(5):2521-6.

	 31.	 Kumar SK, Callander NS, Alsina M, Atanackovic D, Biermann JS, Cas-
tillo J, et al. NCCN Guidelines Insights: Multiple Myeloma, Version 
3.2018. J Natl Compr Canc Netw. 2018;16(1):11-20.

	 32.	 Tratamiento de Mieloma Múltiple D. Guía de Referencia Rápida [Internet]. 
México: Centro Nacional de Excelencia Tecnológica [consultado el 1 de 
septiembre de 2018]. Disponible en: http://www.cenetec.salud.gob.mx/
descargas/gpc/CatalogoMaestro/409_IMSS_10_Mieloma_multiple/GRR_
IMSS_409_10.pdf

N
o

 p
ar

t 
o

f 
th

is
 p

u
b

lic
at

io
n

 m
ay

 b
e 

re
p

ro
d

u
ce

d
 o

r 
p

h
o

to
co

p
yi

n
g

 w
it

h
o

u
t 

th
e 

p
ri

o
r 

w
ri

tt
en

 p
er

m
is

si
o

n
 �o

f 
th

e 
p

u
b

lis
h

er
.  


©

 P
er

m
an

ye
r 

20
20


