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Abstract: In 2002, a report from El Salvador described a high incidence of chronic kidney
disease (CKD) of unknown cause, mostly in young males from specific coastal areas. Similar
situations were observed along the Pacific Ocean coastline of other Central American
countries and southern Mexico (Mesoamerica). This new form of CKD has been denomi-
nated Mesoamerican endemic nephropathy (MeN). The typical presentation of MeN is
a young male from an endemic area with a family history of CKD, low eGFR, high serum
creatinine, low level of albuminuria, hypokalemia, hyperuricemia, and urine urate crystals.
Kidney biopsy demonstrating tubulointerstitial nephritis remains the gold standard for
diagnosis but is available only for a minority. Commonly proposed causes include thermal
stress/dehydration and/or exposure to environmental pollutants. However, likely, a third
factor, which could be genetic or epigenetic, could contribute to the cause and development
of the disease, along with social determinants. Currently, preventive measures focus on
minimizing workers exposure to thermal stress/dehydration. There are many research oppor-
tunities and priorities should include clinical trials to evaluate the efficacy and safety of the
current treatment protocols, along with etiological and genetic studies, and the development
of kidney disease data systems. Although there is scant and controversial literature with
regard s to the etiology, diagnosis and management of the disease, our aim is to provide the
reader a vision of the disease based on our experience.

Keywords: Mesoamerican nephropathy, MeN, heat stress, CKDu, CKDnt, endemic
nephropathy, regional nephropathy

Mesoamerican Nephropathy: From Theory to
Bedside

Introduction
There are some specific regions of the world where new forms of Chronic Kidney
Disease (CKD), not explained by the traditional risk factors such as diabetes and
hypertension, have been identified and described during the last two decades. These
regional endemic nephropathies are generically called CKD of undetermined cause
(CKDu) or CKD of non-traditional etiology (CKDnt), and more recently, chronic
interstitial nephritis of agricultural communities (CINAC), but most often locally
identified by its geographical location, eg.; Sri Lanka nephropathy, Uddanam
nephropathy and Mesoamerican endemic nephropathy (MeN).'™®

Typically, MeN is present in young male inhabitants from low income, rural
populations located in the warm zones of the Pacific Ocean coastline of southern

Mexico and Central America — hence the geographic designation. Strenuous working
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conditions, exposure to high heat stress, environmental pol-
lutants and agrochemicals, frequent use of self-prescribed
painkillers and dehydration are features commonly
described among these populations, besides relevant social
determinants as poverty, inadequate access to healthcare,
malnutrition, low birth weight and high rates of social
violence.® MeN is one of the conditions which are over-
represented in disadvantaged populations. Apart from being
more frequent, kidney disease among disadvantaged popu-
lations tends to be underdiagnosed. When detected, access
to care is limited and, frequently, sub-optimal. Irrespective
of the underlying cause of CKD, the combination of these
two factors — under-diagnosis and sub-optimal treatment —
contributes to poor clinical outcomes. Moreover, the devel-
opment of end-stage kidney disease (ESKD) in commu-
nities in which access to kidney replacement therapy
(KRT) is limited or non-existent forces households to
incur substantial “out of pocket” expenses, perpetuating
the poverty cycle.” " Tllustrating this, the average annual
CKD mortality rate reported for adult males at the region of
the Bajo Lempa in El Salvador, an endemic hotspot of
MeN, is as high as 387 per 100,000 inhabitants, up to 30
times higher than comparable countries in the Americas.'*
Unfortunately, none of the implicated countries has kidney
disease surveillance systems in place; hence, the real burden
of disease is as undetermined as its cause.

This review is written by frontline clinical nephrolo-
gists and researchers from the Mesoamerican region and
thus is focused on MeN, aiming to review and update the
published knowledge about the disease, but mostly to
provide clinical insights that may contribute to a better
understanding of the disease. Although there is scant and
controversial literature with regard to the etiology, diag-
nosis and management of the disease, our aim is to provide
the reader a vision of the disease based on our regional
experience.

Timeline and Presentation

It is difficult to determine how long these hotspots have
existed, partly due to the absence of systematic records,
and partly due to the poverty of the communities affected.
Furthermore, nephrology did not develop as a field of
practice in most Central American countries until the last
decades. In addition, the clinical work demand is high, and
there are little or no funding opportunities to support
research. In El Salvador, the high incidence of young
male CKD patients of undetermined cause presenting at
the emergency wards was considered “normal” until it was

formally reported by the end of the last century, which
allowed for comparisons that made apparent this was an
atypical presentation.'”” Likewise, in Nicaragua, many
local studies, mainly from the National Autonomous
University of Nicaragua in Leon (UNAN Leon) and
Ingenio San Antonio, reflected the curiosity of colleagues
and students who had been observing in daily practice for
years an intriguingly high prevalence of mortality from
CKD in young male adults from the lowlands in north-
western Nicaragua. Some of these local reports show data
going back as far as the late 1970s.'® In Costa Rica,
a more recent retrospective study showed a similar situa-
tion, high mortality from CKD in young male adults from
the lowlands in north-western Costa Rica at least from the
*70s."”"'° Due to the absence of official records and inade-
quate access to nephrology health care it took a long time
for health authorities to acknowledge the existence of
a problem that was obvious to the local communities
(Figure 1).

The typical clinical presentation for MeN is a young
male from an endemic coastal hotspot with a family his-
tory of CKD. To date, many patients still present through
the emergency ward with End-Stage Kidney Disease
(ESKD) requiring urgent dialysis initiation. Nevertheless,
thanks to increasing awareness, early diagnosis has also
improved in some regions and many patients are being
diagnosed at earlier stages of CKD through community
screening campaigns. Others seen before Kidney replace-
ment therapy (KRT) initiation seek medical attention for
symptoms such as a sensation of “fever”, aseptic dysuria,
nocturia, and cramps and/or muscular weakness in asso-
ciation with electrolyte abnormalities. Acute Kidney
Injury (AKI) is often a manifestation of the disease.
Family history of CKD is common and past medical
history is usually nonrelevant. On physical exam, patients
are usually normotensive; signs of fluid overload are
usually absent. In some cases, blood pressure may be
high, especially when the disease occurs at the later stages.
Common laboratory findings include hyperuricemia, hypo-
kalemia, hyponatremia, low-grade non-nephrotic protei-
nuria, and urine analysis can show isosthenuria and urate
crystals. When performed, ultrasound at early stages of
CKD demonstrates normal-sized kidneys and increased
echogenicity of the parenchyma, with no evidence of
obstruction or hydronephrosis.>**?* Progression from
initial onset to CKD and later to ESKD can be quick in
some patients and even more so if not treated timely.*>*° It
is important to emphasize that any CKD will evolve more
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Mesoamerican nephropathy: early timeline.

First First report of  First report of
description similar similar
and clinical situation in situation in

profile, El southern Costa Rica[19]
Salvador[15] Mexico, I
Guatemala, El o
Salvador and F|rs’f field
Honduras[18] studlis[zo]

First New

Hypotheses: hypotheses:
-Heavy metals -Hereditary

-Pesticides[15] -Occupational

exposures[20]

2002 2003 2005

PAHO: Pan American Health Organization

First report of PAHO
similar officially
situation in recognizes
Nicaragua[16] the
disease[21]

First report of
kidney
biopsies from
El Salvador[5]

2009 2013

Figure | Mesoamerican Nephropathy: Early timeline. During the first years after the initial description of the disease, the progress of knowledge was slow, mainly due to the

plight of the developing countries where it occurs.

favorably under timely, proper nephrology care, and MeN
should not be an exception. Figure 2 summarizes the
patients’ clinical presentation and evolution.

Definition of Suspected and

Confirmed Case
One of the most important challenges in CKDu has relied
on the agreement on a universal definition. The heteroge-
nicity of the CKDu definition has been part of the obstacle
for preventing and treating the disease. A global and uni-
form approach to detect and diagnose CKDu is urgently
needed to establish comparisons between different regions
and studies. The International Society of Nephrology has
worked on a Consortium of Collaborators in order to guide
a common approach to the detection of CKDu by working
on a minimum dataset.>” The gold standard definition for
CKDu has relied on the histopathological confirmation of
the disease; however, kidney biopsy is not feasible for
most patients, and therefore we need to accept a certain
level of uncertainty.

The definition of CKDu can be divided into suspicious,
probable, and confirmed cases based on the different levels
of data obtained. Although the KDIGO definition of CKD

requires two-measurements of eGFR, this is cumbersome,
and based on a large body of CKD epidemiology, we
recommend accepting the initial detection based on
a single eGFR determination.”’ Table 1 describes the
required criteria for suspected, probable and confirmed
CKDu.

Risk Factors and Pathophysiology
The risk factors and etiology of MeN are highly contro-
versial, current evidence is limited and at this point may
help with hypothesis generation and future study design.
In the next paragraphs, we will discuss the most accepted
theories to explain the disease (Figure 3).

Heat Stress and Dehydration

Populations mainly affected by MeN live at altitudes
below 300 meters above sea level and for the most part
work in agriculture.”*** Other areas in Mexico and
Central America have been identified as hot spots. More
recently, Aguilar-Ramirez et al described another probable
hotspot in Veracruz, Mexico, an area that shares the same
demographic characteristics and agriculture as the main
occupation.”’ Since the first described area, multiple
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Mesoamerican nephropathy: clinical presentation and evolution.
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Figure 2 Mesoamerican Nephropathy: Clinical presentation and evolution. From suspected case to progression, the clinical aspects of the management of these patients are

similar in all countries of the region.

Abbreviations: V, and/or; GFR, glomerular filtration rate; CKD, chronic kidney disease; GN, glomerulonephritis; HBP, high blood pressure; SCre, serum creatinine.

hypotheses with regards to environmental, occupational
and hereditary factors have been postulated.”® Recently,
52 epidemiological studies from sugarcane cutters were
evaluated showing they are under physical and mental
thermal overload conditions, are more exposed to pollu-
tants and to accidents. The main effects observed were
respiratory, cardiovascular, kidney, musculoskeletal, heat
stress, dehydration, genotoxic, and those due to
accidents.®® Kidney damage was 2.5 to 4 times more
frequent in men than in women, indicative of an occupa-
tional etiology. The data leave no doubt that manual
laborers, not just agricultural workers, in hot climate are
by far the most affected. For instance, in La Paz Centro,
Nicaragua, CKD is strongly related to brick workers who
are also exposed to heat stress.>'

This evidence suggests that although everyone can be
affected by heat stress, vulnerable populations such as
agricultural workers, especially sugar cane cutters, may
be at higher risk. In addition to heat stress, intensive
physical activity results in salt and volume loss and epi-
sodes of recurrent dehydration. At least in experimental
studies, an inflammatory cascade is induced by heat stress
and exertion, resulting in the activation of fructokinase-
mediated glucose cycle disturbances, vasopressin, and
aldose reductase, which may be further amplified when

rehydration with sugary beverages.*” Likewise, uric acid

has been shown to be an important mediator that generates
tubulointerstitial inflammation and progressive loss of tub-
ular and glomerular function, stimulating the genesis and
progression of a slow, degenerative and irreversible in

Table | Definition of CKDu

Suspected CKDu

I. eGFR<60 mL/min/1.73m*

2. and or albuminuria>30mg/g

3. and or proteinuria>150 mg/g

All Any of the above in the absence of HT, DM, AKI.

Exclusion criteria; proteinuria >2g/g excludes the diagnosis

Probable CKDu

1. Fulfill the criteria of “Suspected CKDu”

2. Hypokalemia and/or hyperuricemia

3. 1 AND 2 in the absence of autoimmune disease, glomerular
disease, congenital kidney disease, obstructive kidney disease

Confirmed after repeat assessment at week 12

Confirmed CKDu

All of the above-mentioned criteria for probable CKDu

AND histopathological features consistent with CKDu on kidney
biopsy (pyelonephritis and interstitial nephritis caused by specific
etiology should be excluded from the definition).

* In those cases where kidney biopsy is not possible, CKDu can be
clinically confirmed with the above mentioned criteria for probable
CKDu

Note: Adapted from Anupama Y), Sankarasubbaiyan S, Taduri G. Chronic kidney
disease of unknown etiology: case definition for India — a perspective. Indian | Nephrol.
20207
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Figure 3 Mesoamerican Nephropathy: Risk factors and pathophysiology. The four elements on which MeN’s physiopathology focuses. The community exposed to
agrochemicals, heat stress, dehydration and the third factor that could correspond to genetic and epigenetic alterations, appear as a constant and repetitive stimulus that
generate tubular damage and accelerate the progression towards CKD. Those elements develop in the context of disease’s social factors who accompany the process.

nature CKD. The sustained dehydration within the MeN
context may be a risk factor associated with CKD

progression.”*33-3

Agrochemicals and Heavy Metals
Agrochemicals and heavy metals have been subject of dis-
cussion and analysis in the physiopathology of MeN. Rivers,
environment, soil and production land have been thought to
be contaminated with these elements. Particularly agrochem-
icals such as glyphosate, paraquat or heavy metals such as
lead, arsenic, cadmium and silica have been associated with
the disease; however, as of today, there is no proven cause—
effect relationship. Agricultural communities on the southern
coast of Guatemala, El Salvador, and Nicaragua are settled
on volcanic land, rich in heavy metals. However, several
studies have not demonstrated a direct relationship to the
genesis, development or progression of MeN arising from
such exposure. 3>

In a recent study from Nicaragua, elevated levels of
aluminum and total arsenic, as well as metabolites of
several pesticides, were detected across the population.

However, no differences were identified between the
declining and stable kidney function groups against the
levels of metals or pesticides tested.’” In another recent
study of kidney biopsies from agricultural workers, large
dysmorphic lysosomes in proximal tubular cells suggested
a tubular toxicity mechanism similar to what has been seen
with calcineurin inhibitor damage.*® Nevertheless, pesti-
cides or heavy metals were not directly measured in any of
these subjects and the histopathology findings were
recently contested as non-specific.*”

Silica (SI+) has recently been described in a North
Carolina study as having kidney toxicity. They found
a positive relationship between occupational silica exposure
and CKD. A dose-response trend of increasing CKD risk
with increasing duration of silica exposure was observed
and was particularly strong among non-whites.
Occupational exposure to silica was associated with
a 37% increased risk of CKD and appeared to be specifi-
cally related to unclassified CKD, representing earlier stages
of diagnosed CKD.* It should be noted that Silica is one of

the particles found on ashes produced by the burning of
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sugar cane, a common practice before workers cut the cane
during the harvest season. This ash is so common, it is
referred to as the “black snow” in sugar cane regions of
Central America. As of today, these theories are only spec-
ulative without solid evidence to support them. Finally,
a recent study from California demonstrated that areas
with high levels of unexplained kidney disease were related
to higher average nitrate in groundwater. These findings
link kidney disease of unknown origin to farming activities
but do not elucidate the etiology of the disease.*'

The “3rd Factor”: Genetics and
Epigenetics?

Different environmental factors in addition to the genetic
background may explain differences or similarities
between different geographical locations. There are recent
observations that direct our attention to genetics and epi-
genetics. First, none of the proposed local environmental
factors appears to be specific to the region or occupational
groups developing disease. Second, it is unclear why some
individuals develop CKD after minimal exposure to sus-
pected risk factors whereas others remain unaffected after
decades of exposure. Third, both anecdotal accounts and
published evidence about family history as a risk factor for
MeN point to the possibility that some individuals in the
region are more susceptible than others.*>** In Figure 3,
we describe the currently considered elements of probable
physiopathology, adding the possibility of a third factor,
accompanied by the social factors of disease.

Some studies on MeN have suggested that a family
history of CKD could be a relevant yet unexplored factor,
though there is no consensus or definitive evidence about
a genetic influence or inheritance of the disease. Many
authors rule out this hypothesis firsthand in order to sup-
port a fully environmental or occupational cause, such as
intense agricultural work or pesticides exposure.
Nonetheless, it has been suggested there could be
a predisposition to MeN, both in sugar cane workers and
in healthy young people. For instance, in sugar cane work-
ers, urinary neutrophil gelatinase—associated lipocalin
(NGAL), used as a marker of acute kidney injury, was
present and related to loss of kidney function. In the
absence of extreme physical work, a genetic predisposition
or environmental factor beyond working conditions could
be implicated.*** The recurring finding of biomarkers of
kidney injury among children in MeN hotspots could point

to a genetic predisposition or to an early-age exposure to

a yet-to-be-determined nephrotoxic agent.*® Regrettably,
the possible influence of hereditary factors was proposed
15 years ago but has not been examined yet and is still an
important field for future studies.?

There are important gaps to be addressed in the under-
standing of biological factors and kidney disease.*’ First,
education and awareness of clinicians, researchers, and
patients is still limited. This is particularly relevant in terms
of translation of research findings into therapeutics, as well as
understanding the attributable aspect of genetics to the over-
all burden of kidney disease. Second, the majority of genetic
research is carried out in populations of European ancestry,
even though indigenous and other disadvantaged populations
have shown higher rates of kidney disease. This lack of
diversity substantially hinders the generalizability of genetic
findings, raises the issue of potentially misclassifying benign
variants as pathogenic, and limits the understanding of kid-
ney disease among disadvantaged populations.*® An
improved knowledge of genetic and developmental determi-
nants of kidney disease and their interaction with environ-
mental factors may provide important insights into kidney
pathophysiology, which in turn could facilitate the develop-
ment of more effective prevention strategies and pave the
way for novel therapeutics.

Importantly, in the context of poverty, physical, environ-
mental and psychological stresses can lead to neurohormonal
and/or epigenetic changes that could adversely impact CKD
as well as CKD risk factors. In the case of MeN, it is possible
that many factors influencing the disease could contribute to
epigenetic changes that can in turn influence the expression
of CKD and CKD risk factors which could accelerate
a decline in kidney function (Figure 4).

Others. Use of Nonsteroidal
Anti-Inflammatory Drugs (NSAIDs) and

Infections

Several studies have demonstrated a frequent use of self-
prescription over-the-counter medications among these popu-
lations, particularly NSAIDs and other pain killers, which are
known causes of AKI and may speed up CKD progression,
but there is no evidence that these drugs induce kidney
damage in MeN.” With regard to a possible association of
MeN and infectious diseases, it is worth noticing that Malaria
was also endemic in the same Pacific Ocean coastal areas, and
Hanta Virus and Leptospirosis have also been mentioned,
among others. All of these infectious diseases can certainly
develop AKI but have not been proven to cause MeN. Further
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Figure 4 Mesoamerican Nephropathy: Conceptual model. A conceptual model on the influence of social determinants of disease.

studies are needed to demonstrate the relationship between
infections and MeN.**

Social Determinants of MeN
During the last decades, it has been increasingly recognized
that CKD is more frequent and has suboptimal outcomes
among  populations or  communities  considered
“disadvantaged”.”'"**  Agricultural

Mesoamerica (Mexico and Central America) live in poverty

communities  in

and/or extreme poverty. The causes of CKD in disadvantaged
populations are varied and reflect exposures to environmental,
socioeconomic and other factors that contribute to a reduction
in nephron mass over time. For instance, low birth weight and
nutritional factors, exposure to toxins and infections, may
further aggravate damage related to heat stress and dehydration
and contribute to the development and progression of CKD. In
Guatemala, the situation is dire for the children. Cerén et al
describe a significant high incidence of CKD found along the
southern coast of Guatemala. They also emphasize paying

more attention on diagnosing CKD in children, in order to
establish whether there are, in fact, more cases of non-
traditional causes, or if diagnoses of undetermined cause are
recorded, as it has not been possible to rule out other causes.>
These social determinants of the MeN not only serve as back-
ground, but rather accompany the communities throughout the
CKD process, being an element that does not allow the cycle to
close as each time, new generations are exposed to
a continuum of chronic, degenerative, progressive and irrever-

sible disease (Figure 5).”'

Current Prevention and Treatment
Options

Prevention

Currently, preventive measures are focused on intervening
on the risk factors that have been associated with the
development of MeN.?*** When considering the negative
impact that thermal stress can have on the kidney, efforts
have been made to avoid dehydration and thermal stress to

International Journal of Nephrology and Renovascular Disease 2020:13
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Figure 5 The multicausal phenomenon of Mesoamerican Nephropathy. The community is exposed to social determinants of poverty, genetic and epigenetic changes. It is
located at less than 300 meters above sea level and is exposed to heat, contaminated water. However, there is a group of agricultural workers who, in addition, are exposed
to heat stress, exercise, dehydration, agrochemicals and Silica particles. All circumstances are given in this group to develop the perfect storm that triggers and accelerates

the entire physiopathological process of the MeN.

workers in endemic areas. To prevent heat stress at work,
controlled work schedules are sought, facilitate adequate
hydration, and develop spaces for shade and rest.’” These
principles, hydration, shade and rest, have been implemen-
ted by some Central American countries to legal frame-
works, such is the case of El Salvador with decree 254 in
the general law on risk prevention in the workplace. In the
same way, Costa Rica has generated different decrees from
the Ministry of Health regulating the working conditions
of agricultural workers in endemic regions.>

The relationship between hydration status and kidney
health has been studied for years.”*>> In an elegant and
well-designed study, Pecoits-Filho et al demonstrated that
foundry factory workers in southern Brazil exposed to heat
stress had a greater decline in eGFR, changes in blood
pressure, serum potassium and uric acid. They are able to
demonstrate the negative physiological acute effects in
kidney function of indoor heat stress.’® Another series of
interventional studies showed the feasibility of providing
sugar cane workers with adequate access to drinking
water, rest and shaded spots.”’ Although these studies
have demonstrated a less incident kidney injury, none of
these studies have proven to prevent CKD progression.

Access to proper hydration and rehydration with water
and oral rehydration salts is a universal recommendation.
Some protocols include providing water in camelbacks so
agricultural workers can drink an average of 1 liter/day.

The assessment of adequate hydration in workers can be
carried out by measuring body weight before and after
a workday, where the decrease in weight after a day trans-
lates into the loss of volume.>’

On the other hand, an early diagnosis is sought by
educating workers, screening programs in at-risk popula-
tions, and training primary care physicians in the imple-
mentation of screenings, diagnosis of kidney disease and
their timely referral to the nephrologist. For instance, in
Costa Rica, training programs for primary care personnel
and the development of a care network that connects the
three levels of care have led to an increase in early diag-
nosis of CKD. The implementation of MeN prevention
measures involves the participation of multiple actors
from healthy, industry, policy makers and NGOs that
actively collaborate in education processes for the popula-
tion in endemic areas, seeking the development of ade-
quate kidney health prevention and treatment.

Treatment

Given the lack of compelling evidence, there are no standar-
dized guidelines for the management of MeN patients.
Clinicians in Mesoamerica however have similar approaches
to MeN. Some of the common practices from nephrologists
in Mesoamerica include the use of allopurinol, potassium
supplements, potassium-sparing diuretics, bicarbonate, corti-
costeroids and sometimes the prescription of angiotensin-
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converting enzyme inhibitors (ACEls) and angiotensin
receptor blockers (ARBs) at low doses. Given the risk for
AKI with dehydration and the concomitant use of RAAS
blockade, the wuse of
a controversial matter. Nephrologists from El Salvador

these medications remains
have infrequently used corticosteroids when biopsies demon-
strated a lymphocytic infiltrate suggestive of a possible tubu-
lointerstitial nephritis. Mild to moderate hypokalemia, which
can be symptomatic and frequently leads to regular visits to
the emergency services, is treated with fruit-rich diet and
spironolactone, even in advanced CKD. In addition to this
treatment, supplemental potassium (potassium gluconate or
potassium citrate) can be added. Allopurinol has been found
in animal models to have a kidney protective effect against
heat stress and is used widely in the region. Sodium bicarbo-
nate delays the progression of chronic kidney disease,>®
and also in rats has showed a protective role to prevent
kidney injury from recurrent heat stress.®' Although there is
no clinical evidence for the use of allopurinol and bicarbo-
nate, we use it empirically in MeN patients with caution,
while more evidence is available.

We also recommend avoiding sugary drinks, alcoholic
drinks, and nephrotoxic drugs, mainly NSAIDs and ami-
noglycosides. We discourage the use of diuretics, widely
used for the treatment of other edema-inducing CKDs but
counterproductive in these patients with dehydration and
electrolyte disturbances.

The CENCAM Third International Workshop on CKDu,
held in San Jose, Costa Rica in March 2019 made several
recommendations that are summarized in Table 2.

Government policies should focus on occupational
health and safety protections, particularly in professions
with high levels of thermal exposure; basic services provi-
sion with a focus on safe and adequate drinking water; and
development of healthcare infrastructure to increase access
to medical care in CKDu-affected regions and to establish
disease management protocols and registries.

Overall, for the general management of MeN, we
recommend:

1. Establish systematic kidney disease data registries
and surveillance programs, specifically for MeN or
incorporated into broader CKD programs.

2. Create and enforce laws protecting against unsafe
working conditions, particularly conditions exposing
individuals to undue thermal stress, harsh labor,
inappropriate hydration practices, and inadequate
protection against agrochemical products.

Table 2 Recommendations for Clinical Management of Patients
with CKDu by Healthcare Providers

I. Ensure adequate access to safe drinking water and promotion of

appropriate hydration.

2. Encourage pursuing frequent rest breaks and reducing heat

exposure in the occupational setting (rest and shade).

3. Emphasize avoidance of nephrotoxic medications, especially
NSAIDs and over the counter medications not requiring oversight by

a healthcare provider

4. Emphasize avoidance of all herbal medications

5. Encourage minimization of alcohol consumption, with a focus on
avoidance of home-brewed alcohol

6. Counsel on using appropriate personal protective equipment and
avoiding agrichemical exposures

7. Establish regular care with physicians, ideally nephrologists, who
can diagnose early the presence of kidney dysfunction and manage
sequelae of chronic kidney disease including electrolyte and acid-base
disturbances

8. There is insufficient evidence at present to support the use of
pharmacotherapy to prevent progressive kidney function decline in
CKDu, including ACEls and ARBs, allopurinol, and corticosteroids.
However, use of these and other medications in appropriate clinical
situations arising concurrently with CKDu may be appropriate for

some patients.

Note: Clinical Considerations surrounding Chronic Kidney Disease of
Undetermined Etiology (CKDu): A report from the Third International
Workshop of CKDu, San Jose, CR, March 2019.6?

3. Develop infrastructure focused on the provision of
safe, clean, and widely available drinking water.

4. Train more nephrologists and general physicians and
provide additional training to other healthcare and social
service providers in the specifics of caring for MeN.

5. Expand the medical infrastructure needed to care for
MeN patients, particularly facilities that can conduct
kidney biopsies; expand and modernize the capacity
for KRT provision.

6. Develop educational campaigns to expand aware-
ness and recognition of MeN, fighting fear and
misinformation.

7. Engage with affected individuals and communities
to understand their priorities regarding the manage-
ment of MeN.

Summary

MeN is now recognized as a public health problem in the
Mesoamerican region. Disadvantaged populations overre-
present the disease and proper access to prevention and
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treatment has been limited or nonexistent to this population.
Multiple hypotheses for its etiology such as heat stress,
agrochemicals and pesticides, genetics and other risk factors
have been proposed. As of today, no intervention has been
proven to be successful in preventing the disease progres-
sion. Until more evidence is available, we provide our
knowledge and experience for the current management of
the disease in the region. There are many research opportu-
nities and priorities that should include clinical trials to
evaluate the efficacy and safety of the current treatment
protocols, along with etiological and genetic studies, and
the development of kidney disease data systems which will
aid our current data blindness. Local resources and funding
have been historically limited, and the burden of clinical
work is high. Research priorities should include longitudinal
studies, provisions for biorepositories, reinforcing the capa-
city for kidney biopsies, diagnosis and investigation of
pathogenesis in addition to an open access database.”’
Given the complexity and systemic nature of this problem,
the required interventions are interdisciplinary and multi-
dimensional. Therefore, it is not only a matter incumbent
to the medical community. Only global scale efforts invol-
ving multiple stakeholders will be able to close the observed
gaps in kidney care that disadvantaged populations experi-
ence. The World Health Organization (WHO) has estab-
lished sustainable health goals that are only possible with
a multidisciplinary approach. Our regional nephrologists and
societies urge the support and foster of the international
health and kidney organizations with a stronger and direct
engagement. Finally, in fairness to patients and their com-
munities, we encourage any research partnership should also
contribute as much as possible to strengthen local capacities,
train human resources and empower the vulnerable popula-
tions suffering the disease.
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