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Chronic kidney disease (CKD) has become a global health problem. In 2019, it
was related to 2.53% of general global mortality (2.35-2.66%); in the same year, in
Latin America, mortality related to CKD reached 5.25% (4.92-5.49%), with an
annual increase of 3.37%, proving increased mortality of 102% between 1990 and
2017. A nephrology specialty in Mexico recently fulfilled its first 50 years. Despite
being relatively young, nephrologists are interested in “new” sub-specialties of
nephrology and learning novel techniques and problem-solving skills. Our group
is the first in our country to focus solely and exclusively on comprehensive VA
care and we want to position ourselves as the first Mexican interdisciplinary
group focused on vascular access (GIMEXAV).
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Introduction

Chronic kidney disease (CKD) has become a global health problem. For example, in 2019,
it was related to 2.53% of general global mortality (2.35-2.66%); in the same year, in Latin
America, mortality associated with CKD reached 5.25% (4.92-5.49%), with an annual increase
of 3.37%, proving increased mortality of 102% between 1990 and 2017 (1). In Mexico, 9% of
the population suffers from kidney disease, with considerable differences between the
geographical regions. From 1990 to 2019, CKD-diabetes burden rapidly increased with the
age-standardized years of life lost and disability-adjusted life-years (DALY) rates rising from
1,735.7 (1990) to 3,962.8 (2019), showing an increase of 128%. As a result, CKD-related
mortality in Mexico reached 9.82% (9.29-10.22%) in 2019, with an annual rise of 4.85% (2).
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To date, there is no national registry of CKD. Furthermore, due
to the differences and disparities in health care in the country, where
only about 58% of the population has access to social security (3),
only this percentage of patients can freely access CKD treatments,
including renal replacement therapy (RRT); about 52 million will
not have access to RRT or will have to pay for it out of pocket even
though for most of them this is unaffordable. In many cases, this
difference in access to therapeutic options has an impact, increasing
the mortality of patients with end stage kidney disease (ESKD), such
as those reported three years after the start of RRT with a mortality
of 38.2% in patients who had access to secure social security vs.
56.7% in patients without access to social security (4). According to
the report by the Latin American Registry of Dialysis and
Transplantation presented in 2019 and sponsored by the Latin
American Society of Nephrology and Hypertension (SLANH), the
prevalence of patients with RRT in 2013 reached 660 patients per
million, an increase of more than 550% in 13 years. It is estimated
that there are more than 400,000 patients with ESKD who receive
some RRT; the most frequent is HD, which covers more than 50%
of patients (>272,000 patients), followed by kidney transplantation,
and, finally, peritoneal dialysis (5).

VA in patients with ESKD is a central management element and
impacts patient comorbidities and mortality. Therefore, their
planning, creation/placement, use, and surveillance are essential
for daily management in this population and can be a frequent
source of complications, ranging from episodes of dysfunction and
infectious processes to death.

Related to the above, in 2019, the Kidney Disease Outcomes
Quality Initiative (KDOQI) updated its vascular access guidelines,
resuming an approach focused on the individual needs of the
patient and comprehensive care for their Chronic Kidney Disease,
this is known as PLAN (Patient Life-Plan: PL), followed by their
corresponding access needs (AN) (6).

Considering data from the state of Aguascalientes and Jalisco
with the total population of the country (126,014,024 as of 2020),
the incidence of ESKD could represent around 60,864-71,820
patients, and the prevalence of RRT (Jalisco 1,050 pmp,
Aguascalientes 1,352 pmp) would mean approximately 132,314-
170,370 patients on RRT around the country (7); considering that
between 54-65% are on hemodialysis (HD), this would represent a
total of 71,449 to 110,740 patients on HD. However, there is no
confirmation of these data by official sources.

There are few published data or records about the frequency of
use of the different VA in patients treated with HD; in a report
presented at a scientific meeting in 2014, the epidemiology of 13,373
patients in 23 HD units was that more than 74% of patients started
RRT with a catheter, 65% with a temporary non-tunneled catheter,
10.5% with a tunneled catheter, 20.5% with an arteriovenous fistula
(AVF), and 1.5% with a vascular graft (8).

Another report from the National Academy of Medicine
described the frequency of VAs in 955 chronic HD patients,
reporting that 52% of the patients had a catheter and 48% had an
AVE (9).

However, in a study of 818 patients in 83 HD units, it was found
that only 8% of patients had an AVF (10).
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It is essential to recognize the high frequency in the country of
the use of non-tunneled catheters as the first VA in more than 80%
of patients, and many of them (> 90%) can remain with this VA
after the first month of treatment or even longer extended
periods (11).

In addition, VA care is diverse; in a report from a Mexican
Social Security Institute HD unit with 36 chronic patients of which
only 33% of patients had an AVF, both groups of patients—AVF
and catheters—had low levels of knowledge of VA self-care (12).
There have been some reports regarding the survival of patients
with VAs in the country; the results of 692 patients have been
analyzed, where 143 AVFs (20%) were created, and a primary
failure rate of 16.7% was observed; when comparing AVFs against
right jugular tunneled-catheters, a better survival was observed in
AVFs at one year (AVF 94% vs. 81% TC) and at two years (AVF
90% vs. 77% TC), with similar survival rates between younger and
older patients over 55-years-old (13).

Given this background, it is necessary to promote a national
registry of patients with ESKD that considers VA management and
encourages policies for better use of VA for HD at all levels of care.

Epidemiology of VA in Mexico

In 2020, patient deaths from CKD reached 15,455 registered
deaths. ESKD accounted for 74% of all deaths from kidney disease,
according to the National Institute of Statistics, Geography, and
Informatics (INEGI), with the highest incidence in people over 45
years, particularly men (14). The following graph shows that from
2011 to 2020, CKD deaths have increased steadily (Figure 1).

It is estimated that 70% of the population in Mexico is
overweight; of these, a third is obese, which is considered a
primary risk factor for diabetes mellitus. It is estimated that around
6.2 million Mexicans with diabetes mellitus have CKD in different
stages. The prevalence of patients with CKD is 12.2%, and 51.4 deaths
per 100,000 population with an incidence of 458 and an increase in
incidence from 16% to 38%, and an increase in prevalence from 2006
to 2016 of 30% to 45%, respectively. The economic impact of CKD
was estimated for 2014 at $8,966 USD per patient, according to the
National Institute of Public Health (NIPH) (15).

In Latin America, only Brazil, Argentina, Chile, Cuba, Uruguay,
Venezuela, and Colombia provide universal access to RRT.
However, the number of health providers (nephrologists, nurses,
HD technicians, transplant surgeons, angiologists, and vascular
surgeons) is insufficient for the health demands of this disease in
Mexico. In addition, this annual expense represents a health cost for
the patient, family members, and institutions and is a challenge for
kidney transplantations and HD units.

The Official Mexican Standards (NOM) are technical
regulations of mandatory observance issued by the competent
agencies, whose purpose is to establish the characteristics that the
processes or services must meet when they may constitute a risk to
the safety of people or harm human health, as well as those related
to terminology and those that refer to their compliance
and application.
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FIGURE 1
Rate of registered deaths from CKD per 10,000 population.

The official Mexican standard for the practice of HD, NOM-
003-SSA03-2010, still does not contemplate HD VA (16). Our
group agrees with the sequence that VA should be the first choice
in Mexico in the AVF with native vessels, followed by AVFs with
grafts, and finally, long-term catheters.

Hinojosa et al,, “Actions in favor of vascular access for
hemodialysis in Mexico" (17) presents an updated reference on
the current state of VA, “ presents an updated reference on the
current state of VA,” where the authors maintain a percentage of
AVF of 48%, 73% of the prevalent population on HD have social
security. However, these data were only obtained by survey and
would require broader statistical analysis.

The creation of VA by angiologists and vascular surgeons in
Mexico is influenced by North American and European guidelines
rather than by a practical guide based on the needs of the Mexican
population. Our group agrees with the concepts and positions of the
KDOQI guidelines in carrying out the Life-Plan for ESKD.

Conclusion

We need to include more training and practice on VA for HD in
specialist training programs. Institutions with a vascular access
team (VAT) are more likely to use tools, algorithms, technology,
and guidelines to ensure success and decrease procedure
complications. Teamwork is essential for the benefit of the patient.

We are trying to start a working group with the addition of
nephrologists and vascular surgeons and establish the statements
and local guidelines for VA in ESKD patients.

Data availability statement
The original contributions presented in the study are included

in the article/supplementary materials. Further inquiries can be
directed to the corresponding author.

Frontiers in Nephrology

03

10.3389/fneph.2023.1084188

2012 2013 2014 2015 2016 2017 2018 2019 2020

Ethics statement

Ethical review and approval was not required for the study of
human participants in accordance with the local legislation and
institutional requirements. Written informed consent from
the participants was not required to participate in this
study in accordance with the national legislation and the
institutional requirements.

Author contributions

All authors listed have made a substantial, direct, and
intellectual contribution to the work and approved it
for publication.

Conflict of interest

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

Publisher’'s note

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

frontiersin.org


https://doi.org/10.3389/fneph.2023.1084188
https://www.frontiersin.org/journals/nephrology
https://www.frontiersin.org

Garcia-Yafiez et al.

References

1. Agudelo-Botero M, Valdez-Ortiz R, Giraldo-Rodriguez L, Gonzalez-Robledo
MC, Mino-Leon D, Rosales-Herrera MF, et al. Overview of the burden of chronic
kidney disease in Mexico: secondary data analysis based on the global burden of disease
study 2017. BMJ Open (2020) 10(3):e035285. doi: 10.1136/bmjopen-2019-035285

2. Institute for Health Metrics and Evaluation. GBD compare visualization tool (2019).
Available at: https://vizhub.healthdata.org/gbd-compare/ (Accessed September 2022).

3. Instituto Nacional de Estadistica. Geografia e informatica. Available at: https://
www.inegi.org.mx/temas/derechohabiencia/ (Accessed October 2022).

4. Valdez-Ortiz R, Navarro-Reynoso F, Olvera-Soto MG, Martin-Alemany G,
Rodriguez-Matias A, Hernandez-Arciniega CR, et al. Mortality in patients with
chronic renal disease without health insurance in Mexico: opportunities for a
national renal health policy. Kidney Int Rep (2018) 3(5):1171-82. doi: 10.1016/
j.ekir.2018.06.004

5. Cusumano AM, Garcia-Garcia G, Gonzalez-Bedat MC, Marinovich S, Lugon J,
Poblete-Badal H, et al. Latin American Dialysis and transplant registry: 2008 prevalence
and incidence of end-stage renal disease and correlation with socioeconomic indexes.
Kidney Int Suppl (2011) 3:153-6. doi: 10.1038/kisup.2013.2

6. Lok CE, Huber TS, Lee T, Shenoy S, Yevzlin AS, Abreo K, et al. KDOQI vascular
access guideline work group. KDOQI clinical practice guideline for vascular access:
2019 update. Am ] Kidney Dis (2020) 75(suppl 2):S1-S164. doi: 10.1053/
j.ajkd.2019.12.001

7. United States Renal Data System. 2021 USRDS annual data report: epidemiology
of kidney disease in the united states. Bethesda, MD: National Institutes of Health,
National Institute of Diabetes and Digestive and Kidney Diseases (2021).

8. VegaVega O, Correa-Rotter R, Mendiola-Fernandez R, Castillo-Juarez S, Valdes-
Cepeda A, Renoirte-Lopez K. Epidemiological study of 13,373 incident patients on HD:
collaborative study of 23 hemodialysis units in Mexico, in: Proceedings LXIII Annual
Meeting 2014, Mexican Institute of Nephrology Research.

9. Parra Aivila I, Morales Buenrostro LE. Epidemiologiia de la enfermedad renal en
Meixico. hinojosa-becerril, carlos & anaya-ayala, javier & laparra-escareno, Hugo &

Frontiers in Nephrology

04

10.3389/fneph.2023.1084188

lozano-corona, Rodrigo. In: Intersistemas SA de CV, editor. Acciones a favor de los
accesos vasculares para hemodialisis meéxico. México: Academia Nacional de Medicina
de Meixico (ANMM (2019). p. 19-33.

10. Tirado-Gomez LL, Duran-Arenas JL, Rojas-Russell ME, Venado-Estrada A,
Pacheco-Dominguez RL, Lopez-Cervantes M. Hemodialysis units in Mexico: an
evaluation of their characteristics, processes, and results. Salud Piiblica Mexico.
(2010) 53:491-8. doi: 10.1590/S0036-36342011001000013

11. Maggiani-Aguilera P, Raimann JG, Chévez—lﬂiguez JS, Navarro-Blackaller
G, Kotanko P, Garcia-Garcia G. Vascular access and clinical outcomes in
underserved hemodialysis patients in Mexico. Blood Purif (2021), 1-8.
doi: 10.1159/000519878.

12. Rivera-Ayala L, Lozano-Rangel O, Gonzalez-Cobos R. Level of knowledge of
hemodialysis patients about self-care with vascular access. Nurs ] Mexican Institute Soc
Secur (2010) 18(3):129-35.

13. Sequeira F, Sanchez Basurto M, Corpus Gerardo G, Pefia Rodriguez JC, Ramos
Gordillo JM. Functional survival of arteriovenous fistulas compared with tunneled
catheters in chronic hemodialysis patients. Acta med. Grupo Angeles (2018) 16(4):310—
5.

14. Instituto Nacional de Estadistica. Geografia e informatica. Available at: https://
www.inegi.org.mx/temas (Accessed October 2022).

15. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global,
regional, and national incidence, prevalence, and years lived with disability for 354
diseases and injuries for 195 countries and territories, 1990-2017: a systematic analysis
for the global burden of disease study 2017. Lancet (2018) 392(10159):1789-858.
doi: 10.1016/S0140-6736(18)32279-7

16. Diario Oficial de la Federacion. Available at: https://dof.gob.mx/nota_detalle.
php?codigo=5151064&fecha=08/07/2010#gsc.tab=0 (Accessed October 2022).

17. Hinojosa Becerril CA, Anaya Ayala JE, Escarefiol HL, Corona RL, Acosta LA,
Robles VC, et al. Actions in favor of vascular accesses for hemodialysis in Mexico.
Intersystems Publishers, (2019) 26-7.

frontiersin.org


https://doi.org/10.1136/bmjopen-2019-035285
https://vizhub.healthdata.org/gbd-compare/
https://www.inegi.org.mx/temas/derechohabiencia/
https://www.inegi.org.mx/temas/derechohabiencia/
https://doi.org/10.1016/j.ekir.2018.06.004
https://doi.org/10.1016/j.ekir.2018.06.004
https://doi.org/10.1038/kisup.2013.2
https://doi.org/10.1053/j.ajkd.2019.12.001
https://doi.org/10.1053/j.ajkd.2019.12.001
https://doi.org/10.1590/S0036-36342011001000013
https://doi.org/10.1159/000519878.
https://www.inegi.org.mx/temas
https://www.inegi.org.mx/temas
https://doi.org/10.1016/S0140-6736(18)32279-7
https://dof.gob.mx/nota_detalle.php?codigo=5151064&fecha=08/07/2010#gsc.tab=0
https://dof.gob.mx/nota_detalle.php?codigo=5151064&fecha=08/07/2010#gsc.tab=0
https://doi.org/10.3389/fneph.2023.1084188
https://www.frontiersin.org/journals/nephrology
https://www.frontiersin.org

	Evaluation of hemodialysis vascular access. Perspective from Mexico
	Introduction
	Epidemiology of VA in Mexico
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	References


