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INTRODUCTION

F
irst Nations people, defined by the World Health
Organization as those who first lived in a region

and have distinct cultural traditions, knowledge, and
language,1 are at high risk of chronic diseases,
including hypertension, diabetes mellitus, and chronic
kidney disease (CKD). Beyond a higher incidence of
CKD risk factors in these populations, CKD may also
occur at an earlier stage of life in indigenous people and
progress more quickly to kidney failure owing to
specific environmental or genetic factors.2 Concomi-
tantly, inequitable access to Western health informa-
tion and services may preclude up-to-date nephrology
care,1,3 which may lead to impaired detection of a
specific kidney disease.

In studies performed among indigenous people from
Australia, New Zealand, and Canada, diabetic kidney
disease was reported as the main cause of end-stage
kidney disease (ESKD).4,5 This statement might be
false about younger people, due to the fact that CKD
risk factors, other than diabetes mellitus, occur more
frequently in these populations due to their low so-
cioeconomic status (tobacco and alcohol use, very
limited access to health care systems) and may only
reflect the poorer general health of these individuals,
challenging the diagnosis of other causes of CKD (e.g.,
genetic kidney diseases or immune nephropathies) and
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precluding personalized and accurate prevention of
ESKD.

We therefore aimed to clearly define ESKD etiology
in the indigenous population of French Polynesia, a
group of 5 archipelagos in the South Pacific (number of
inhabitants in 2022: 278,786). Public health policies
mainly aim to reduce the burden of metabolic or car-
diovascular risk factors of CKD. However, we and
others have reported the high incidence of rare genetic
kidney diseases or autoimmune diseases in this area.6,7

For example, because of founder effect, recurrent var-
iations in COL4A5 and FAN1 respectively explain the
high incidence of X-linked Alport syndrome and
recessively inherited karyomegaly in French Poly-
nesia.6,8 In addition, we also reported the high inci-
dence of systemic lupus erythematosus in this
geographic area.7 The epidemiology of CKD may be
more complex, especially in young adult patients, and
therefore requires refinement using the most recent
clinical workflow to improve nephrology-focused
public health policies.
RESULTS

In this retrospective study, we reviewed the clinical
charts of all patients who had reached ESKD (kidney
transplantation or dialysis) before 45 years of age
and who were followed in one of the 3 Nephrology
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Table 1. Causes of end-stage kidney disease in a cohort of 151 Polynesian individuals (age at ESKD below 45 years)
Overall cohort (N [ 149; May 2022) Cause of ESKD

Metabolic syndrome 42 (28%) Diabetic nephropathy (n ¼ 33)

Obesity (n ¼ 4)

Hypertension (n ¼ 5)

Undetermined nephropathy 30 (20%) Chronic glomerulopathy (n ¼ 15)

Chronic interstitial nephropathy (n ¼ 9)

Unknown (n ¼ 7)

Genetic kidney disease 47 (32%) Alport syndrome (n ¼ 20)

CAKUT (n ¼ 14)

ADPKD (n ¼ 5)

Karyomegaly (n ¼ 2)

NPHP1-nephronophtisis (n ¼ 2)

INF2-related FSGS (n ¼ 1)

AD FSGS (n ¼ 1)a

Additional diagnosis with WES:

INF2-malignant hypertension (n ¼ 1) mtDNA A3243G mutation (n ¼ 1)

Immune nephropathy 21 (14%) SLE (n ¼ 7)

IgA nephropathy (n ¼ 7)

ANCA-associated vasculitis (n ¼ 2)

Steroids-responsive FSGS (n ¼ 2)

Antiphospholipids syndrome (n ¼ 1)

Ig-MPGN (n ¼ 1)

C3 glomerulopathy (n ¼ 1)

Lithiasis 4 (3%)

Infection 2 (1%)

Other 3 (2%)

AD, autosomal dominant; ADPKD, autosomal dominant polycystic kidney disease; ANCA, antineutrophilic cytoplasmic antibody; CAKUT, congenital abnormalities of kidneys and urinary
tract; ESKD, end-stage kidney disease; FSGS, focal and segmental glomerulosclerosis; MPGN, membranoproliferative glomerulonephritis; SLE, systemic lupus erythematosus.
aInherited FSGS was considered in this patient, whose brother was also followed-up with for FSGS with early onset and a molecular diagnosis of autosomal dominant FSGS (causative
gene not available).
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Care Units in French Polynesia (Supplementary
Methods).

At the time of the review of epidemiological data
(May 2022), 563 patients were receiving chronic he-
modialysis and 188 were kidney transplant recipients
with a functional graft (ESKD patients N ¼ 751). The
prevalence of ESKD was therefore estimated at 2680 per
million inhabitants of French Polynesia (1321 per
million inhabitants in mainland France during the same
period, according to data from the French national
R.E.I.N registry (https://www.agence-biomedecine.fr/
IMG/pdf/rapport_rein_2021_2023-06-26.pdf). Among
these 751 patients, 178 (23.7%) had reached ESKD
before the age of 45 and clinical charts could be
adequately reviewed for 149 of them.

Among these 149 patients (mean age at ESKD 33 �
10 years), ESKD was related to diabetes mellitus,
obesity, or hypertension in only 41 patients (27%)
(Table 1). Among the others, an immune nephropathy
(mainly systemic lupus erythematosus-related glomer-
ulonephritis or IgA nephropathy) was identified in 21
patients (14%), and a genetic kidney disease in 47
patients (32%). In lattermost patients, X-linked Alport
syndrome was the main cause of ESKD (44%), followed
by congenital abnormalities of the kidneys or the uri-
nary tract (31%). The cause of ESKD remained unde-
termined in 30 patients (20%).
1112
In 2022, a standardized clinical and biological
workflow, including whole-exome sequencing (WES)
and reverse-phenotyping in patients with undeter-
mined nephropathy, was implemented in French Pol-
ynesia to improve the characterization of kidney
diseases. WES was proposed to all patients with un-
determined nephropathy who gave written informed
consent after dedicated genetic counseling. Since 2022,
among the 24 patients who had WES (15 in the former
cohort), a genetic kidney disease was confirmed in 7
(33%) as follows: Alport syndrome (partial deletion of
chromosome X involving COL4A5 [del ChroXq2.1-2.8;
n ¼ 1], or partial deletion of COL4A3 [n ¼ 2]), malig-
nant hypertension with thrombotic microangiopathy
(n ¼ 2) (pathogenic mutation in INF2 [p.Arg214His;
ACMG 4] or CFH [p.Ser1196Pro, which is localized in
SCR20 of factor H; ACMG 3]), mitochondrial cytopathy
(pathogenic A3243G mutation of the mitochondrial
DNA, n ¼ 1), and nephronophthisis (homozygous
whole-gene deletion of NPHP1). One additional patient
had a pathogenic variation in SCNN1G at the hetero-
zygous state (p.Gln119Ter; ACMG 5), suggestive of
Liddle’ syndrome, but a clear genotype-phenotype
correlation could not be drawn.

Beyond the cause of ESKD, WES identified a likely
pathogenic mutation of ABCC8 (p.Leu511Val, ACMG
4), a gene whose mutations are associated with
Kidney International Reports (2024) 9, 1111–1114
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hyperinsulinism and obesity, in a 30-year-old female
with prematurity, severe obesity (body mass index
>50 kg/m2), and ESKD at the age of 25 years.
Analyzing a subset of genes associated with genetic
kidney diseases, we could also confirm the very high
allelic frequency of the c.2120G>A pathogenic varia-
tion of FAN1 (p.Trp707*) in French Polynesia,6 which
was identified at the heterozygous state in 3 of 24 in-
dividuals (12.5%). Therefore, genetic screening with
WES may help to characterize the prevalence of rare
genetic kidney diseases in populations where there is
little information on their genetic background.

DISCUSSION

Overall, in this cohort of Polynesian patients who have
reached ESKD before the age of 45 years, w75% of
patients had a kidney disease not directly related to
diabetes mellitus, hypertension, or obesity. Although
metabolic disorders are recognized risk factors of CKD
development or progression, our study sheds new light
on the epidemiology of ESKD in indigenous people.
Notwithstanding the major public health issue repre-
sented by metabolic disorders in the Pacific islands, the
specific genetic background (related to insularity and
the increase rate of endogamy) and environment
(including high sun exposure) expose Polynesian peo-
ple to autoimmune or genetic diseases. Such high
incidence of CKD in indigenous populations or other
neglected segments of societies was also identified in
other parts of the world, such as in Samoans living in
New Zealand.9 From a policy-making perspective these
findings should prompt us to improve access to general
health care systems, and thus implement a systematic
and simple kidney screening in adolescents or young
adults (e.g., ambulatory measure of blood pressure,
urinary dipstick, measure of the serum creatinine). This
was performed with success in rural indigenous com-
munities in Canada.S1,S2 From the perspectives of both
patients and populations, identifying a cause of CKD
other than metabolic disorders may also help to reduce
the guilt young adults may feel when CKD is consid-
ered only secondary to their lifestyle, and improve
adherence to programs of CKD prevention. Our results
also highlight how a standardized clinical workflow,
including kidney biopsy WES, kidney biopsy, and
immunological tests, if necessary, can optimize the
diagnosis of kidney diseases in a population of young
adults also characterized by a high prevalence of usual
CKD risk factors. This approach has already been
validated in high-income countriesS3 and should be
tested in other geographic areas where diabetes melli-
tus and obesity are high in frequency.

In summary, we have shown that, in French
Polynesia, nonmetabolic kidney diseases are highly
Kidney International Reports (2024) 9, 1111–1114
prevalent in patients who have reached ESKD before 45
years of age, thereby highlighting the need to consider
other diagnoses, including genetic kidney disease,
before retaining metabolic kidney disease. It also points
to the need to implement an early, simple program of
screening for CKD in adolescents or young adults in
populations at high risk of kidney diseases, and a
standardized diagnosis workflow to allow precision
medicine in a population at very high risk of ESKD and
with high prevalence of confounding CKD risk factors.
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