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Guatemala is an upper-middle-income country of 16.4
million people located in Central America (1). The
gross domestic product in Guatemala is 76 billion
USD. In 2014, health financing (public and private)
represented 6% of gross domestic product, and the
proportion of government expenditure on health was
only around 35% of the total health expenditure. In
2019, approximately 19 million USD per year was
destined for kidney care in the public health sector.
The Guatemalan Ministry of Health (MoH) is financed
through general government revenues (taxes) (2).
Around 50% of the Guatemalan population are indig-
enous Maya people who live in rural communities,
where access to healthcare, including kidney care and
dialysis, is limited (3,4). The Pan American Health
Organization estimated that mortality due to chronic
kidney failure in Guatemala in 2008 was 13.6 per
100,000 people, one of the highest rates in the
Americas (5).

In 1964, the first Guatemalan nephrologist, Dr. César
Augusto Vargas Monterroso, returned after complet-
ing his training at Walter Reed National Military Med-
ical Center in the United States. It was not until 1975
that the first hemodialysis (HD) service was created in
the Instituto Guatemalteco de Seguridad Social (IGSS;
Guatemalan Institute of Social Security). However, the
true rise and development of the HD technique were
promoted when IGSS introduced freestanding dialysis
centers in 1996. This program was first launched and
led by Dr. José Vicente Sánchez Polo (6). IGSS serves
the Guatemalan patients who have social security,
which represents approximately 40% of all individuals
with the diagnosis of with CKD or ESKD (7).

In 1997, the Guatemalan MoH created the Unidad
Nacional de Atención al Enfermo Renal Crónico
(UNAERC; National Center for Chronic Renal Dis-
ease), which is the only freestanding dialysis provider
for those who are uninsured and without social secu-
rity (2). As of 2018, approximately 60% of patients with
access to RRT were being dialyzed by UNAERC (7).
The Guatemalan Fundación para el Ni~no Enfermo Re-
nal (FUNDANIER; Foundation for Children with Kid-
ney Diseases) was founded in 2003; this foundation
provides kidney care to the pediatric and adolescent
population with CKD or ESKD in Guatemala (8).

Due to fragmented CKD care in Guatemala, it has
been challenging to understand the epidemiology of

ESKD and dialysis care in Guatemala. Recently, the
Guatemalan Nephrology Association and MoH
launched the Guatemalan Registry of Dialysis
and Transplantation (9). In this perspective, we
provide an update on the state of delivery of di-
alysis in Guatemala.

Dialysis in Guatemala
Specific data on vascular access, cost of dialysis,

nurse/patient ratio, and dialysis duration were col-
lected by contacting the medical directors of the di-
alysis centers. Every effort was carried out to verify the
data presented here, and this report is not an official
document of the Guatemalan MoH. Instead, it reflects
the knowledge and opinions of its authors.

Incidence and Prevalence of RRT
As of 2019, the incidence of dialysis in Guatemala

was 174 per million population (pmp), and the prev-
alence of patients on dialysis was 564 pmp (Table 1).
The incidence and prevalence have been markedly
increasing in the past 5 years. In 2013, the incidence
was 125 pmp and the prevalence of patients on dialysis
was 379 pmp. However, the prevalence of RRT in
Guatemala is still of the lowest in the Americas (10),
and dialysis prevalence is markedly lower in rural
highland areas with predominantly Maya indigenous
populations. This could represent lack of access to
a higher level of care due to geographic, economic,
linguistic, and institutional barriers (Figure 1) (4).
The prevalence of patients on continuous ambula-

tory peritoneal dialysis (CAPD) in Guatemala (45% of
patients on dialysis) is one of the highest when com-
pared with most other Latin American countries. The
MoH dialysis center UNAERC (Table 2) mainly pro-
vides CAPD (60% of patients on dialysis at UNAERC),
whereas IGSS provides mainly HD (83% of patients on
dialysis at IGSS).

Costs
Despite private entities in Guatemala providing 8%

of general medical care (2), most Guatemalans are
unable to cover the costs of dialysis in the private
sector because the minimum wage is around 390
USD per month. Therefore, most patients use the
MoH services or IGSS. Around 34% of dialysis care
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is provided by IGSS, and around 65% is provided by the
MoH via the adult unit UNAERC or the pediatric unit
FUNDANIER. Care received at UNAERC and FUNDA-
NIER is free of charge, with CAPD supplies delivered to
rural homes throughout the country (3). The cost of CAPD is
less than half the cost of HD per person per year. Private

entities provide all of the dialysis services; thus, the MoH
and IGSS sublease the dialysis service to private companies.
Those patients enrolled in CAPD at UNAERC have a peri-

toneal catheter placed at UNAERC, receive CAPD supplies
delivered to their homes at no cost, and attend every 2-
month outpatient consultation at UNAERC. The patients

Table 1. Characteristics of dialysis treatment in Guatemala, as of 2019

Characteristics Response

Number of prevalent patients on dialysis N59245; 564 pmp; 0.56/1000 people
Patients on home dialysis (%)
Total 45
CAPD 100

Are all dialysis sessions covered by insurance, or do some
patients have out-of-pocket expenses? (%)

UNAERC 63
IGSS 34
FUNDANIER 2
Othera ,1

Are the dialysis units hospital based or freestanding? Freestanding
Are the dialysis units for profit or nonprofit? UNAERC and IGSS are both for profit (a company is hired to

provide dialysis services)
What is the reimbursement per dialysis session in USD?
HD $14,000/yr per patient
CAPD $5000–6500/yr per patient
Transplant $3250/yr per patient

Are all of the staff who deliver dialysis nurses, or do you also use
patient-care technicians?

Only dialysis technicians

What is the typical patient/technician ratio in the dialysis units?
UNAERC 5:1 technician
IGSS 3:1 technician

What is the average length of a dialysis session? (min) 180
Howmany times per month are patients seen by a nephrologist

during dialysis sessions?
UNAERC Once every 2 mo
IGSS Once every month

What is the proportion of prevalent patients on HD in
Guatemala using an AVF, AVG, and CVC? (%)

AVF
UNAERC 25
IGSS 64

AVG 0
CVC
UNAERC ,10
IGSS 10

Temporary catheter
UNAERC 75
IGSS 26

Total number of kidney transplants performed in Guatemala
since 1982 (n)

IGSS
DDKT 101
LDKT 699

Hospital San Juan de Dios
DDKT 111
LDKT 569

UNAERC
DDKT 0
LDKT 308

FUNDANIER
DDKT 13
LDKT 97

pmp, per million people; CAPD, continuous ambulatory peritoneal dialysis; UNAERC, UnidadNacional de Atención al Enfermo Renal
Crónico (National Center for Chronic Renal Disease); IGSS, Instituto Guatemalteco de Seguridad Social (Guatemalan Institute of Social
Security); FUNDANIER, Fundación para el Ni~no Enfermo Renal (Foundation for Children with Kidney Disease); HD, hemodialysis;
AVF, arteriovenous fistula; AVG, arteriovenous graft; CVC, central venous catheter; DDKT, deceased-donor kidney transplant; LDKT,
living-donor kidney transplant.
aArmy hospital.
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have to incur extra expenses related to ESKD care, including
the trips to Guatemala City for their outpatient ap-
pointments, phosphate binders, calcitriol, erythropoietin-
stimulating agents, and antihypertensive medications. From
our previous experience running a CAPD program in rural
Guatemala, we estimated these out-of-pocket costs to be
around 1800 USD per patient per year for new CAPD starts,
and approximately 500 USD per patient per year for ongo-
ing patients. These costs do not include calcitriol or intra-
venous iron (3). Patients on dialysis face significant social
and occupational limitations because of their time-consuming

treatment. Patients who were once independent and able to
support their families can no longer work and, therefore,
feel like a burden to their families (11).

Human Resources and Quality of Care
In Guatemalan dialysis centers, there are no dialysis

nurses; instead, there are dialysis technicians. The ratio of
technician to patient varies by type of service (3:1 in IGSS
and 5:1 in UNAERC). In our recent experience, we found
that healthcare professionals working at UNAERC experience
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Figure 1. | Geographic variation in the prevalence of dialysis treatment (per million population) by department (state) in Guatemala in 2019,
and the location of dialysis centers. Most patients with ESKD are located near Guatemala City. The prevalence is markedly lower in rural
highland areas with predominantly indigenous populations. FUNDANIER, Fundación para el Ni~no Enfermo Renal (Guatemalan Foundation for
Children with Kidney Diseases); IGSS, Instituto Guatemalteco de Seguridad Social (Guatemalan Institute of Social Security); pmp, per million
population; UNAERC, Unidad Nacional de Atención al Enfermo Renal Crónico (National Center for Chronic Renal Disease).

Table 2. Dialysis modality by provider in Guatemala

Dialysis Modality UNAERC, N (%)a IGSS, N (%)b FUNDANIER, N (%)b

Conventional HD 2010 (40) 2917 (83) 30 (21)
CAPD 3004 (60) 587 (17) 110 (79)
Total 5014 (100) 3504 (100) 140 (100)

UNAERC, Unidad Nacional de Atención al Enfermo Renal Crónico (National Center for Chronic Renal Disease); IGSS, Instituto
Guatemalteco de Seguridad Social (Guatemalan Institute of Social Security); FUNDANIER, Fundación para el Ni~no Enfermo Renal
(Foundation for Children with Kidney Disease); HD, hemodialysis; CAPD, continuous ambulatory peritoneal dialysis.
aData until June 30, 2019.
bData until June 30, 2020.
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challenges in providing high-quality care due to resource
limitations and, therefore, need to implement strategies to
meet the rising demands for RRT. These strategies include
decreasing the frequency and duration of HD treatments,
and encouraging new patients to enroll in CAPD rather than
HD (12). Due to this precarious situation, most patients at
UNAERC receive HD weekly rather than three times per
week. This differs from IGSS, where most patients receive
HD three times per week. At IGSS, the 1-year mortality rate
is lower among patients on CAPD (9%) than those on HD
(14%). Unfortunately, we do not have data on mortality
among those cared for at UNAERC. Because of high cost,
we have observed that many patients never receive RRT,
whereas others are forced to discontinue RRT after a short
period of time. Therefore, we estimate the mortality rate to
be higher at UNAERC than IGSS, but further research is
needed.

Vascular Access
Most Guatemalans getting dialysis at UNAERC have

a temporary dialysis catheter (75% of those onHD), whereas

most of the patients on HD at IGSS have an arteriovenous
fistula (64%).

Kidney Transplantation
The first successful kidney transplant occurred in 1982.

This achievement was followed by the creation of the first
kidney transplant program at IGSS in 1985 (6). Since 1985,
there have been a total of 800 kidney transplants at IGSS;
680 at Hospital San Juan de Dios, a large referral hospital
run by the MoH in Guatemala City; and 308 at UNAERC.
FUNDANIER, the pediatric unit, has performed 110 kid-
ney transplants since 2008. Most of the transplants (.85%)
are living-donor kidney transplants.

Future Directions
Guatemala has one of the highest rates of child under-

nutrition worldwide (13). Early life exposures to malnutri-
tion and obesity in Guatemala increase the adult risk for
noncommunicable diseases, such as diabetes (14). Therefore,
CKD in Guatemala is a complex public health problem due

Challenges
• Five nephrologists PMP
• Inexistent conservative or palliative care program
  in Guatemala
• Racial and geographical disparities in KRT access
• Lack of programs to support primary care
  physicians, nurses and CHWs to diagnose and
  prevent CKD progression
• Reduced number of social workers and
  nutritionists in dialysis centers
• Fragmented healthcare systems (MoH and IGSS)
• Lack of access to essential drugs such as
  antihypertensives, ESAs, phosphate binders and
  immunosuppressants
• Decreased number of deceased donor kidney
  transplants

A

Recommendations
• Increase the number of nephrologists to at least 15 PMP
• Establish a publicly funded ESKD conservative or
  palliative care program
• Increase the number of MoH dialysis centers in rural
 Guatemala to reduce the gap in racial and geographical
  disparities in KRT access
• Develop a training program to support primary care
  physicians, nurses and CHWs to diagnose and prevent
  CKD progression
• Implement a telemedicine kidney care program
• Increase the number of social workers and nutritionists
  in dialysis centers
• Implement a single healthcare system for KRT delivery
• Establish a robust deceased donor kidney transplant
  program

B C

• Population-based estimates for CKD and it's risk
  factors
• True incidence and prevalence of ESKD
• Incidence of AKI and its risk factors
• Mortality due to kidney disease
• Years lived with disability, years of life lost and
  disability-adjusted life-years due to kidney disease

Data needed on epidemiology and
burden of kidney disease

Urgent data needs

Mortality rates across different
healthcare systems

Catheter related infection rates

Catheter related complication
rates

Figure 2. | Challenges, recommendations, and epidemiological data to improve kidney care in Guatemala. (A) Challenges and recom-
mendations to expand RRTaccess and improve ESKD care in Guatemala. (B) Urgent data needs. (C) Data needed on epidemiology and burden
of kidney disease. CHW, community healthcare workers; ESA, erythropoietin-stimulating agent; KRT, kidney replacement therapy; MoH,
Ministry of Health.
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to increasing prevalence of traditional causes (such as di-
abetes, hypertension, and lower nephron mass) and non-
traditional risk factors, such as Mesoamerican nephropathy
(15,16). The solution to the CKD problem should be focused
on a comprehensive approach that ranges from early CKD
detection and prevention, improving the quality of thera-
pies to replace kidney function, and increasing the rate of
kidney transplants. For rational resource use and optimal
results for patient-reported outcomes, implementing a pal-
liative care program focused on ESKD and advanced comor-
bidities is also essential (Figure 2).
Here, we described several inequities in the system. The

quality of care delivered at UNAERC is suboptimal and
compromised due to high clinical demand with limited
resources. IGSS has implemented a system to expand the
accessibility of dialysis treatment beyond the borders of
Guatemala City. It has expanded to 14 out of 22 depart-
ments in Guatemala, whereas the MoH has only three di-
alysis centers (Figure 1). To expand the number of people
covered, reduce out-of-pocket payments, and thus reduce
financial hardship, we recommend that the MoH should
consider the implementation of a single healthcare system
for RRT delivery, instead of a dual healthcare system
(Figure 2).
Each institution in Guatemala—including the private,

public, and social security sectors—must consolidate efforts
to bring CKD care to urban centers, rural indigenous com-
munities, and the southern coast region, where individuals
are primarily affected by Mesoamerican nephropathy. This
effort will allow timely detection of those patients at risk for,
or in the early stages of, CKD and the implementation of
measures that slow down the progression of kidney disease
(Figure 2).
Guatemala has one of the lowest rates of nephrologists

pmp in Latin America. There are only three nephrology
training programs (7). Two of these programs are part of the
International Society of Nephrology Sister Renal Center
Program, and those programs have built a robust educa-
tional collaboration with their respective sister program in
the United States. Unfortunately, the existing training
programs are not sufficient to diversify and increase
the number of nephrologists. Therefore, a policy must
be implemented by local universities to carry out more
training programs, because it is essential to increase the
number of nephrologists.
Another element that must be considered to increase

access to kidney care is the capacity to reach patients
through primary healthcare physicians. However, it is es-
sential to train primary care physicians to be able to detect
CKD in patients with risk factors in a timely manner,
because the toolbox to prevent ESKD for one of the most
common causes of progressive CKD—i.e., diabetes—is
expanding with highly effective therapies (renin-angiotensin-
aldosterone system inhibitors and sodium-glucose cotransporter-
2 inhibitors). We must implement educational efforts such
as webinars, online courses, and all other alternatives that
education and technology offer today. Hence, it is essential
that government authorities allocate a budget for a robust
and sustainable educational program.
Furthermore, it is important to continue building on the

already established dialysis and transplant registry, and to
generate rational allocation of new resources on the basis of

evaluations of healthcare outcomes and quality bench-
marks. The estimated prevalence of CKD in Guatemala is
still unknown. One of the aims established by our Guate-
malan CKD research consortium is to join efforts to conduct
population-based studies to better understand the CKD
epidemiology in understudied rural and indigenous pop-
ulations in Guatemala (7).
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