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orld Kidney Day is an
W appropriate time to reflect
on the epidemics(s) of chronic
kidney disease (CKD) of undeter-
mined cause (CKDu) that are
affecting agricultural communities in
Central America, South Asia, and
possibly other parts of the world."
The cause(s) of CKDu remain to be
established, with heat, pesticides,
water (including heavy metals), in-
fections, or other factors being sug-
gested as the primary cause(s).
However, we still do not know, at
least on a global level, who gets this
disease, or even if the disease is the
same in different parts of the world.
This lack of basic epidemiological
information also has important im-
plications for health care. World
Kidney Day 2019 has a theme of
“health care access for all,” but
health care access cannot be pro-
vided for a disease that is
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unrecognized, undiagnosed, and
(even when diagnosed) often un-
treated. CKDu is clinically silent in
the early stages and, in many of
the affected areas, carries a poor
prognosis. It is usually diagnosed
late, and no data are available on
factors predicting progression.
Renal replacement therapy is un-
available in many low- and
middle-income countries,” and
even if present, it is often inacces-
sible to most of the population,
meaning that end-stage renal dis-
ease is usually fatal. In addition
to the young lives lost, CKDu has
a substantial negative impact on
social and economic development
of affected countries, through jeop-
ardizing the economic development
of the affected communities, and
straining the poorly resourced
health systems of the affected
countries.

What Is CKDu and Who Gets
[t?

The common clinical features of
CKDu are impaired kidney function
in the absence of diabetes, evidence
of primary  glomerulonephritis
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(either on renal biopsy or clinically),
or structural abnormality. The
limited number of kidney biopsies
performed in affected persons show
scarring of a type that might be the
consequence of a wide range of
insults.’

Although there have been
numerous case reports, it is only
now that evidence from population-
based surveys is beginning to
emerge showing that CKDu exists in
India and Sri Lanka,”® in addition to
Central America."” ' It also may be
occurring in other tropical/subtrop-
ical parts of the world, including
Saudi Arabia,12 Egypt,13 and
Senegal,14 but standardized data are
not available for comparison. Valid
comparisons cannot be made using
renal replacement therapy registry
data because of varying access.
Therefore, valid prevalence esti-
mates can currently be obtained
only by identifying renal impair-
ment in random population surveys.
Thus, we have recently established a
partnership that has developed a
common protocol to estimate distri-
butions of renal function in disad-
vantaged communities globally: the
Disadvantaged populations esti-
mated glomerular filtration rate
epidemiology study (DEGREE)."”

What Does the Article by
Tatapudi et al. Add?

The article by Tatapudi et al.'® of a
population-based survey in the
Uddanam region of Andhra Pradesh
in India, in this issue of the journal,
is a welcome addition to the litera-
ture on CKDu. It adds to other
recent evidence from population-
based surveys in India'” and Sri
Lanka,® and confirms that CKDu
occurs in South Asia as well as in
Central America. The importance of
this should not be underestimated.
It is only by population-based
studies of this type that we can
really know who gets this disease
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globally; this is not only crucial in
public health and clinical terms, but
is also an essential first step in
discovering the causes of CKDu.
Before discussing the findings,
several limitations of the study
should be noted. As with all cross-
sectional studies of this type,'” it
is not measuring the prevalence of
CKDu, because it involves a “one-
off” measurement of eGFR, whereas
2 measurements are required to
confirm the chronicity of any form
of CKD. A related issue is that eGFR
calculated from serum creatinine is
a function of ethnicitylg and can
also vary with exercise, muscle
mass, and meat consumption. In
particular, it has been previously
suggested that we are likely to
overestimate kidney function in
South Asian individuals,"®'’ and
therefore that prevalence estimates
in India and Sri Lanka may be
falsely low. However, although
these are issues for clinical diag-
nosis, and for comparisons between
different regions of the world, they
are unlikely to be major issues in
subgroup comparisons within a
particular region."” Perhaps a more
significant issue is that Tatapudi
et al.' appear to provide no infor-
mation on the calibration of creati-
nine, and their definitions of key
biomarkers are somewhat nonstan-
dard (e.g., the protein-creatinine
ratio cutoff of 0.2, the definition of
“long-standing hypertension,”
which requires this to have existed
for more than 5 years); these issues
may lead to the inclusion of some
patients with glomerulonephritis or
other known causes of CKD, thus
overestimating the prevalence of
true CKDu. For example, in the Sri
Lankan surveys,” the prevalence of
“suspected CKDu” dropped from
10.7% to 6.7% when more restric-
tive exclusions for hypertension
were used. A further concern is that
the sampling methodology does not
clearly indicate whether population
enumeration was carried out, the
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criteria used for defining the sam-
pling frame, and the sampling pro-
cedures. The concern is that there
may be greater participation from
those affected with CKD, which
may lead to prevalence being over-
estimated. These methodological is-
sues are unlikely to bias subgroup
comparisons, but they do make
comparisons with other studies in
the same region®'” more difficult.

So apart from confirming the
presence of CKDu, what else does
the study of Tatapudi et al'®
contribute? As with other compa-
rable studies,”'’ the prevalence of
CKD in general, and CKDu in
particular, increases markedly with
age. It is noteworthy that a high
proportion of the participants had
hypertension, diabetes, or protein-
uria, in contrast with CKDu hotspots
in Central America, and therefore it
is more challenging to separate
CKDu from CKD in this setting.

Although CKDu is associated
with agricultural work, it is not
particularly  strongly
with farming (odds ratio 1.39) or
with pesticide use (odds ratio 0.85),
unlike many studies in Sri Lanka.”’
The authors conjecture that “there
might be a new etiological factor or
multiple factors responsible.”

This is similar to findings in
other cross-sectional studies in
South Asia®'” and Central Amer-
ica,”’ which consistently find that
increased risks, if they exist, occur
primarily (but not exclusively) in
agricultural populations, but that
these do not seem to be clearly
linked to exposures such as heat
stress or pesticides.” This may
reflect the absence of any causal
association, inadequacies with the
exposure questions used, or the
more general inadequacies of cross-
sectional studies. In fact, a study in
Central ~ America’"**  involved
follow-up (after an initial cross-
sectional study), and identified a
distinct subgroup experiencing
rapid decline in kidney function,

associated
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although the risk factors for this
decline were still difficult to
identify.

Where Next for CKDu?

So where next for CKDu? There are
2 immediate conclusions that can
be drawn from the study of Tata-
pudi et al."

First, it is urgent to discover
which parts of the world are expe-
riencing endemic/epidemic CKDu.
In some commentaries there have
been assumptions that the condition
is either confined to a particular
area, with local risk factors playing
a key role (hence the use of “local”
names, such as Meso-American ne-
phropathy”’ or Uddanam nephrop-
athy™), or that there is a global
epidemic with common risk factors
across regions.”” The reality is that
no one knows, and that global
health policy cannot be based on
anecdotal reports of individual
cases, particularly for a “disease of
exclusion,” such as CKDu, where
there is always a risk that apparent
cases of CKD may in fact be due to
undiagnosed diabetes or other
established causes of kidney disease.
What is required is population sur-
veys in different parts of the world
using standardized methods."” Until
these have been done, we cannot
say more than that CKDu exists in
Central America and South Asia,
but that we cannot say much
about the rest of the world.
Perhaps there is a global epidemic
that will require major health
system resources and raise major
issues of “health care access for
all,” or perhaps these are regional
rather than global problems. We
simply do not know. We need
more surveys and publications
like that of Tatapudi et al.'®

Second, although prevalence
surveys are an essential first step,
they need to be followed by more
intensive cohort studies in “at-
risk” populations,”’** as recom-
mended by Tatapudi et al.'’ It is
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only through more intensive data
collection of this type that we can
make progress on discovering the
cause(s) of CKDu, and whether the
“epidemics” in Central America
and South Asia involve common
causes, or separate local causes.

DISCLOSURE

All  the authors
competing interests.

ACKNOWLEDGMENTS

This work was supported by grants
from the UK Medical Research
Council (MR/P02386X/1) and the Colt
Foundation.

REFERENCES

1. Chatterjee R. Occupational hazard.
Science. 2016;352:24-27.

2. Garcia-Garcia G, Jha V, World Kid-
ney Day Steering Committee. Envi-
ronmental and occupational factors
in CKD. Occup Environ Med. 2015;72,
238-238.

3. Wesseling C, de Joode BV, Crowe J,
et al. Mesoamerican nephropathy:
geographical distribution and time
trends of chronic kidney disease
mortality between 1970 and 2012 in
Costa Rica. Occup Environ Med.
2015;72:714-721.

4. Whelan E. The global epidemic of
chronic kidney disease: a call for ac-
tion. Occup Environ Med. 2016;73:
499-500.

5. JhaV, Garcia-Garcia G, Iseki K, et al.
Chronic  kidney disease: global
dimension and perspectives. Lancet.
2013;382:260-272.

6. Wijkstrom J, Leiva R, Elinder CG,
et al. Clinical and pathological char-
acterization of Mesoamerican ne-
phropathy: a new kidney disease in
Central America. Am J Kidney Dis.
2013;62:908-918.

7. World Health Organization. Interna-
tional Expert Consultation on
Chronic Kidney Disease of Unknown
Etiology. Colombo, Sri Lanka; 2016.

declared no

Kidney International Reports (2019) W, m-m

10.

11.

12.

13.

14.

15.

16.

17.

Available at: http://www.searo.
who.int/srilanka/documents/report_
international_expert_consultation_on_

ckdu.pdf. Accessed January 14,
2019.
Anonymous. Prevalance and risk

factors for CKDu in the district of
Anuradhapura. Colombo, Sri Lanka:
Ministry of Health; 2017.

Gonzalez-Quiroz EA. What do epide-
miological studies tell us about the
chronic kidney disease of undeter-
mined cause in Maso-America? A
systematic review and meta-anal-
ysis.  Chronic  Kidney Journal.
2018;11:496-506.

Wegman D, Crowe J, Hogstedt C,
et al., eds. Mesoamerican Nepthrop-
athy: Report from the Second Inter-
national Research Workshop on
MeN. Heredia, Costa Rica: SALTRA;
2015.

Yakub F. Kidney disease in farming
communities remains a mystery.
Lancet. 2014;383:1794-1795.

El Minshawy O, Ghabrah T, El
Bassuoni E. End-stage renal disease
in Tabuk Area, Saudi Arabia: an
epidemiological study. Saudi J Kid-
ney Dis Transpl. 2014,;25:192-195.

Barsoum RS. Burden of chronic kid-
ney disease: North Africa. Kidney Int
Suppl (2011). 2013;(3):164-166.

Seck SM, Doupa D, Gueye L, Dia CA.
Prevalence of chronic kidney disease
and associated factors in Senegalese
populations: a community-based
study in Saint-Louis. Nephrourol
Mon. 2014,6:e19085.

Caplin B, Jakobsson K, Glaser J,
et al. International collaboration for
the epidemiology of eGFR in low and
middle income populations—rationale
and core protocol for the disadvan-
taged populations eGFR epidemiology
study (DEGREE). BMC Nephrol.
2017;18:1.

Tatapudi RR, Rentala S, Gullipalli P,
et al. High prevalence of CKD of un-
known etiology in Uddanam, India.
Kidney Int Reports. 2019;4:XX-XX.

O’Callaghan-Gordo C, Shivashankar
R, Anand S, et al. Prevalence of and

18.

19.

20.

21.

22.

23.

24,

25.

COMMENTARY

risk factors for chronic kidney dis-
ease of unknown aetiology in India:
secondary data analysis of three
population-based cross-sectional
studies. BMJ Open, in press.

Stevens LA, Claybon MA,
Schmid CH, et al. Evaluation of the
Chronic Kidney Disease Epidemi-
ology Collaboration equation for
estimating the glomerular filtration
rate in multiple ethnicities. Kidney
Int. 2011,;79:555-562.

Srinivas S, Annigeri RA, Mani MK,
et al. Estimation of glomerular filtra-
tion rate in South Asian healthy adult
kidney donors. Nephrology (Carlton).
2008;13:440-446.

Lunyera J, Mohottige D, Von
Isenburg M, et al. CKD of uncertain
etiology: a systematic review. Clin J
Am Soc Nephrol. 2016;11:379-385.

Gonzalez-Quiroz M, Camacho A,
Faber D, et al. Rationale, description
and baseline findings of a
community-based prospective
cohort study of kidney function
amongst the young rural population
of Northwestern Nicaragua. BMC
Nephrol. 2017;18:16.

Gonzalez-Quiroz M, Smpokou E-T,
Silverwood RJ, et al. Marked
decline in kidney function amongst
apparently healthy young adults at
risk of Mesoamerican nephropathy.
J Am Soc Nephrol. 2018;29:2200-
2212.

Raines N, Gonzalez M, Wyatt C, et al.
Risk factors for reduced glomerular
filtration rate in a Nicaraguan com-
munity affected by Mesoamerican
nephropathy. MEDICC Rev. 2014;16:
16-22.

Ganguli A. Uddanam nephropathy/
regional nephropathy in India: pre-
liminary findings and a plea for
further research. Am J Kidney Dis.
2016;68:344-348.

Glaser J, Lemery J, Rajagopalan B,
et al. Climate change and the
emergent epidemic of CKD from
heat stress in rural communities:
the case for heat stress nephropa-
thy. Clin J Am Soc Nephrol.
2016;11:1472-1483.



http://refhub.elsevier.com/S2468-0249(18)30317-6/sref1
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref1
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref2
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref2
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref2
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref2
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref2
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref3
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref4
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref4
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref4
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref4
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref5
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref5
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref5
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref5
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref6
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref6
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref6
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref6
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref6
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref6
http://www.searo.who.int/srilanka/documents/report_international_expert_consultation_on_ckdu.pdf
http://www.searo.who.int/srilanka/documents/report_international_expert_consultation_on_ckdu.pdf
http://www.searo.who.int/srilanka/documents/report_international_expert_consultation_on_ckdu.pdf
http://www.searo.who.int/srilanka/documents/report_international_expert_consultation_on_ckdu.pdf
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref8
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref8
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref8
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref8
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref9
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref10
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref10
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref10
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref10
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref10
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref10
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref11
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref11
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref11
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref12
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref12
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref12
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref12
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref12
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref13
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref13
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref13
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref14
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref14
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref14
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref14
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref14
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref14
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref15
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref16
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref16
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref16
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref18
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref19
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref19
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref19
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref19
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref19
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref20
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref20
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref20
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref20
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref21
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref22
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref23
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref23
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref23
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref23
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref23
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref23
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref24
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref24
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref24
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref24
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref24
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25
http://refhub.elsevier.com/S2468-0249(18)30317-6/sref25

	CKD of Unknown Cause: A Global Epidemic?
	What Is CKDu and Who Gets It?
	What Does the Article by Tatapudi et al. Add?
	Where Next for CKDu?
	Disclosure
	flink5
	References


