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Aims: Patients with diabetes that are African-Americans or Asians have a higher chance of
developing diabetic nephropathy than Caucasian. Our objective was to evaluate the associa-
tion between self-reported color-race, genomic ancestry, and the presence of chronic kidney
disease (CKD), assessed by glomerular filtration rate and albuminuria in patients with type 1
diabetes.

Methods: This is a multicenter, observational, cross-sectional study with 1564 patients,
conducted between August 2011 and August 2014 in 14 public clinics from 10 Brazilian
cities. The ethnic aspects of the patients were evaluated using self-reported color-race and
genomic ancestry (divided in European, African, and Amerindian). We divided the patients
into groups: normal renal function and CKD.

Results: More patients self-declared themselves as black and brown in the group with CKD.
The multivariate logistic analysis revealed that self-reported color-race was not associated
with CKD and that a higher African ancestry was also not associated with CKD (p=0.06).
Patients with an African ancestry of 50% or higher had an association with CKD that did not
persist after the multivariate analysis.

Conclusion: In our patients, from an admixed, multi-ethnic population, we did not find an
association between self-reported color-race, genomic ancestry and CKD. It is important to
note that despite the fact that we did not find a significant p-value in the multivariate analysis
concerning African ancestry and CKD, we found a narrow confidence interval (0.961-3.98)
with an OR of 1.956. Further studies should be conducted to confirm the lack of association
between African ancestry and CKD, especially from populations with higher African or
Amerindian ancestries to better understand the association between self-reported color-race
and genomic ancestry with CKD.

Keywords: Self-reported color-race, genomic ancestry, Chronic kidney disease, Ethnicity

Plain language summary

Our study was conducted with people that have type 1 diabetes, that is a type of diabetes that is
diagnosed generally in children and adolescents and that is always treated with insulin. Patients
that have diabetes have a risk of developing a chronic complication that affects the kidney
function. We already know some of the risk factors that cause a higher risk of developing this
complication, such as high blood pressure and high glucose levels. Some studies show that
patients that are Black or Asians have a higher chance of developing this complication, but
there are few studies that investigate this relationship with genetic testing to calculate the
percentage of our ancestry. Our study tested the relationship between African ancestry (the
amount of our ancestry that is from African heritage) and the kidney complication. We did not
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find a clear association between having a higher African ancestry
and a lower kidney function. More studies are necessary to study
this association in a highly admixed population such as the one in

Brazil, where the study was done.

Introduction

Diabetic nephropathy is one of the most common micro-
vascular complications that occur in patients with type 1
diabetes (T1D). Currently, 40% of the patients with chronic
kidney disease (CKD) have diabetes in the USA.' CKD is
associated with an elevated morbi-mortality, high cardio-
vascular risk, and an excessive burden to the health care
system.” Patients with CKD have more than double the
mortality rate when compared with patients without CKD,
even when corrected for gender, age and different
ethnicities." This excessive mortality is especially related
to cardiovascular disease.

Despite the fact that diabetes is the main cause of CKD
worldwide,? the physiopathology of diabetic nephropathy
is still not fully understood. It seems to result from the
interaction between several genetic and environmental
factors. Known risk factors for the development and pro-
gression of diabetic nephropathy include high HbAlc, the
presence of other microvascular complications,* the dura-
tion of diabetes, and the presence of hypertension.’

Diabetic patients that are African-Americans, Hispanics,
and Asians, have a higher chance of developing diabetic
nephropathy when compared with Caucasians.®® This fact
cannot be completely explained by social economic differ-
ences, differences in the prevalence of diabetes, or in their
glycemic control. Genetic factors can account for a higher
prevalence of diabetic nephropathy in these groups, as studies
indicate the presence of diabetic nephropathy susceptibly
genes in these patients.” Most of these studies use self-reported
color-race to study different ethnicities and the association to
CKD. However, it is important to note that the majority of
these studies were performed in homogenous populations, and
not in a highly admixed population, such as the Brazilian
population.

The Brazilian population is formed by three main ances-
tral contributions: Europeans (EUR), Africans (AFR) and
Native Amerindians (NAM). Originally, Brazil was occupied
by Native Amerindians and was colonized by Europeans,
especially the Portuguese. The Portuguese-Amerindian
admixture started soon after their arrival. After that, in the
16th century, Africans were brought in great numbers as
slaves. The Brazilian population is heterogeneous as a result
of five centuries of interethnic miscegenation among these

three groups.'® The Brazilian census uses self-reported color-
race and separates them into five categories: White, Black,
Brown (parda), Asian (amarelo) and Indigenous (indigena).'!

However, studies show that there is a poor correlation
between self-reported color-race and genomic ancestry in
the Brazilian population and in patients with T1D in
Brazil.'>'* The study of genomic ancestry (GA), with
methods such as autosomal Ancestry Informative Markers
(AIMs), can be used to better stratify these patients from a
highly admixed population, providing a lower risk of mis-
classification. A more precise stratification has a better
chance of identifying groups that have a higher risk for
developing CKD.

So far, there are few studies about CKD and ethnicity
in patients with T1D in highly admixed populations such
as the one encountered in Brazil. Our study aimed to
evaluate the association between GA, self-reported color-
race, and CKD in patients with T1D in Brazil.

Materials and methods

This is a cross-sectional, observational, multicenter study
performed by the Brazilian type 1 Diabetes Study Group
(BrazDiab1SG). Initially, 1760 patients with T1D were
included. Data were collected between August 2011 and
August 2014. The patients were from all geographical
areas of Brazil, from 14 public clinics of the secondary
and tertiary care levels located in ten cities. The methods
have been described previously.'*

Briefly, all patients received health care from the
National Brazilian Health Care System. All patients were
followed by an Endocrinologist in secondary and tertiary
centers. Patients that were included had at least 13 years of
age, medical follow-up of six months or more at the
respective center, at least five years of diagnosis of T1D,
and diagnosis of T1D by a physician based on the presence
of classic clinical presentation at the moment of the diag-
nosis. Patients that were pregnant or lactating at the
moment of inclusion, had an acute infection or ketoacido-
sis in the three months before the recruitment, or had a
history of renal transplant were excluded from the study.
Patients between 13 and 19 years of age were classified as
adolescents, and patients older than 19 years were consid-
ered adults, based on the American Diabetes Association
criteria.'?

The following variables were obtained using a ques-
tionnaire during a clinical visit: gender, current age
(years), duration of diabetes (years), associated diseases,
self-reported color-race, and other variables of interest.
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The following clinical variables were evaluated: weight
(kg), height (cm), body mass index BMI (kg/m?), systemic
blood pressure, and abdominal circumference.

Socioeconomic status was defined according to the
Brazilian economic classification criteria and was divided
in high, middle, low, and very low socioeconomic status.
This classification takes in consideration the household
income, possession of certain home appliances, and the
level of educational status.'®

The study was approved by the ethics committee of
Pedro Ernesto University Hospital (State University of Rio
de Janeiro), and by the local ethics committee of each
center. All participants or their parents signed the informed
consent form.

HbAlc was measured in a single center, using high-
performance liquid chromatography (HPLC, Bio-Rad
Laboratories, Hercules, California, USA). Serum creati-
nine, urea, urinary albumin concentration, serum uric
acid were also measured in a single center.

Evaluation of renal function

Creatinine was measured using a colorimetric assay kit
(Biosystems). Renal function was estimated by the CKD-
EPI equation'” in adults and by the Schwartz formula in
adolescents'® and was expressed as glomerular filtration
rate (GFR) in milliliters per minute per 1.73 m* (mL/min).
We considered all patients as non-African-American in the
CKD-EPI equation, since our patients had a low percen-
tage of AFR ancestry, even the ones that self-reported as
Blacks. Albuminuria concentration was measured from a
morning urine sample. Patients were instructed to avoid
physical exercise before collecting the urine sample, and
samples with wurinary infection or hematuria were
excluded. This procedure was repeated twice with a mini-
mal interval of one week and maximal of six months
between each sample. The dosage of urinary albumin
was evaluated by immunoturbidimetry. The presence of
albuminuria was defined as albuminuria >30 mg/dl. The
dosage of albuminuria was only considered if patients
collected at least two urine samples and the mean of the
samples was calculated to classify the patients as having
albuminuria or not.

Patients were divided into two groups: Normal renal
function and CKD. Patients with normal renal function
had a GFR >60 mL/min and the absence of albuminuria.
CKD was defined as a GFR <60 ml/min and/or the pre-
sence of albuminuria.'”

DNA extraction and AlM-Indel genotyping
We used the commercial kit SP QIA symphony by automa-
tion with QIA symphony equipment, following manufac-
turer’s instructions (Qiagen, USA) to extract Genomic
DNA from peripheral blood. The global and individual
GA were inferred using a panel of 46 AIM-INDEL, with a
protocol described by Pereira et al.?® Genotyping was done
by multiplex PCR followed by capillary electrophoresis
with the ABI 3500 sequencer. The software Gene Mapper
V.4.1 (Life Technologies, USA) was used for Allele nam-
ing. We used the Structure V.2.3.3 software to estimate
ancestry and the HGDP-CEHP diversity panel (Sub-Set
H952) as
Genotyping was carried out independently by two analysts

reference date of ancestral populations.

using GeneMapper Analysis Software v.4.1 (Applied
Biosystems) and results were compared for consistency.
GA was expressed as percentages, with the sum of EUR,
AFR and NAM equaling 100%.

Statistical analysis

Continuous variables are presented as the medians
[Interquartile range (IQR)] and frequencies and percentages
were used to present categorical variables. Differences
between categorical variables were assessed using chi-
squared and between independent continuous variables
were assessed using Mann-Whitney U test.

We performed a binomial logistic regression using
Generalized Linear Models (GLM) to explore the association
between self-reported color-race and renal function as the
dependent variable. Renal function was divided into normal
renal function and CKD. We repeated a binary logistic
regression using GLM to explore the association between
genomic ancestry and renal function. We included only the
AFR ancestry as a continuous variable to study GA. A third
analysis was performed dividing the patients into two groups:
the first with an AFR ancestry of 50% or higher and the
second with less than 50% of AFR ancestry. A binomial
logistic regression using GLM was also performed.

Adjustments were made for potential confounders,
such as: HbAlc, hypertension, dyslipidemia, gender, dura-
tion of diabetes, BMI, years of education, and economic
status. These variables were included in all multivariate
analyses and were selected since they were significant in
the exploratory analysis. Estimates of individual and glo-
bal ancestry were performed with the Structure software
v2.3.3.2" Structure ran with 100,000 burning steps fol-
lowed by 100,000 Markov Chain Monte Carlo (MCMC)
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interactions using the “Admixture MODEL” default corre-
lating allele frequencies and the number of populations
(K =3), designated as EUR, AFR and NAM. All statistical
analyses were performed with Statistical Package for
Social Sciences (SPSS) 24.0. Confidence intervals (95%)
were expressed when indicated. A two-sided p-value less
than 0.05 was considered significant.

Results
Participants’ demographic and clinical
characteristics according to levels of renal

function

Among 1760 patients, we excluded 184 that had less than
5 years of diabetes, had a history of receiving a renal
transplant or lacked data on GA or renal function. The
study, therefore, included 1564 (89%) patients. Clinical
and demographic data of the studied population stratified
into levels of renal function are summarized in Table 1.

The median EUR ancestry in our sample was 68.0
[30.9], AFR was 16.3 [23.1] and NAM was 10.2 [15.9].
Figure 1 shows the global admixture distribution per indi-
vidual considering the proportion of EUR, AFR and NAM
ancestries and dividing the patients into normal renal func-
tion group and CKD group.

CKD was encountered in 417 (26.7%) of the patients in
our study. Patients with CKD had a higher prevalence of
hypertension and dyslipidemia and had a longer duration
of diabetes (p<0.001).

More patients self-declared themselves as Black
(11.3% vs 6.6%) and Brown (36.7% vs 35.1%) in the
CKD group than in the normal renal function group
(»<0.001). The percentage of EUR, AFR and NAM ances-
tries did not differ between the two groups.

Multivariate analysis concerning self-reported color-
race

When we analyzed self-reported color-race and the groups
of renal function using a binary logistic regression, self-
not associated with CKD
(»=0.486). A multivariate logistic regression was used to

reported color-race was

correct this possible association for social factors and
comorbidities. This second analysis revealed that self-
reported color-race was still not associated with CKD,
even when corrected by the confounding factors as
shown in Table 2. The variables that had a significant
association with the presence of CKD were: the duration
of diabetes, female gender, HbAlc, a lower economic

status, and the presence of hypertension. The final adjusted
data are described in Table 2.

Multivariate analysis concerning genomic ancestry
The binary logistic regression used to evaluate the rela-
tionship between African GA and renal function showed a
significant association between a higher African ancestry
and CKD, with an OR of 2.387 (1.247-4.572), p=0.0009.
However, a multivariate logistic regression between
African GA and CKD, after the adjustment for confound-
ing factors, such as HbAlc, hypertension, and social eco-
nomic aspects, did not confirm this association (p=0.064).
The final adjusted data are described in Table 3.

Multivariate analysis concerning two groups of AFR
ancestry

Only 96 patients in our study had a percentage of AFR ancestry
higher or equal to 50%. We compared them with the 1468
patients that had a percentage of AFR ancestry <50%. When
we analyzed the group with AFR ancestry >50% in a binary
logistic regression, there was an association between higher
percentages of AFR ancestry and the presence of CKD (OR:
1.7, p=0.014). However, a multivariate logistic regression
between African genomic ancestry groups and CKD, after
the adjustment for confounding factors, was not significant
(p=0.213). The final adjusted data are described in Table 4.

Discussion

Our study indicates that in our patients with T1D, from an
admixed, multi-ethnic population, self-reported color-race
and a higher AFR GA were not associated with CKD after
adjustments. There was also an association between patients
with AFR ancestry >50% and CKD, which did not persist
after the correction for the confounding factors, possibly due
to the small number of patients with an AFR ancestry >50% .

It is important to note that despite the fact that we did
not find a significant p-value in the multivariate analysis
concerning AFR GA and CKD, we found a narrow con-
fidence interval (0.961-3.98) with an OR of 1.956. This
suggests that further studies should be conducted to con-
firm the lack of association between AFR ancestry and
CKD, especially in admixed populations, such as the one
encountered in Brazil.

It is important to identify groups that have a higher
risk of developing chronic complications, especially dia-
betic nephropathy, so we can intensify the treatment of
diabetes and of other risk factors associated with the
development and progression of diabetic nephropathy
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Table | Characteristics of patients with type | diabetes according to groups of renal function

Variables Normal renal function CKD#* p-value
n=1,564 1,147 417
Age, (y) 27.0[17.0] 33.0 [18.0] <0.001
Gender, (% female) 625 (54.5) 260 (62.4) 0.006
Duration of diabetes, (y) 13.0 [11.0] 18.0 [13.0] <0.001
Years of study, (y) 12.0 [3.0] 12 [4.0] 0.019
Geographic Region, n (%) 0.121

Southeast 540 (47) 215 (51.6)

South 137 (11.9) 58 (13.9)

North/Northeast 330 (28.8) 105 (25.2)

Mid-West 140 (12.2) 39 (94)
Economic Status, n (%) 0.001

High 44 (3.8) 5(1.2)

Medium 545 (47.5) 179 (42.9)

Low 527 (45.9) 210 (50.4)

Very low 31 (27) 23 (5.5)
Insulin dose, (units/kg/day) 0.82 [0.44] 0.80 [0.44] 0.623
Cigarette smoking, (%) 58 (5.1) 29 (7.0) 0.149
Hypertension, (%) 139 (12.1) 147 (35.3) <0.001
Dyslipidemia, (%) 212 (18.5) 138 (33.2) <0.001
Systolic blood pressure (mmhg) 118.7 [17.7] 125.0 [25.0] <0.001
Diastolic blood pressure (mmhg) 73.8 [12.0] 78.7 [14.7] <0.001
BMI (kg/m?) 23.6 [5.0] 242 [5.1] 0.03
HbAlc (%) 8.4 [2.4] 8.8 [2.8] <0.001
HbAIc (mmol/mol) 68.3 [25.7] 72.7 [30.6] <0.001
Self-reported color-race 0.015

White 644 (56.1) 213 (51)

Black 76 (6.6) 47 (11.3)

Brown 403 (35.1) 153 (36.7)

Asian 14 (1.2) 2 (0.48)

Indigenous 10 (0.9) 2 (0.48)
Genomic Ancestry

European ancestry 68.2 [29.7] 66.2 [32.6] 0.293

African ancestry 16.4 [21.8] 15.7 [28.3] 0.098

Amerindian ancestry 10.6 [16.2] 9.1114.2] 0.088

Note: *Chronic Kidney Disease defined as a GFR <60ml/min and/or the presence of albuminuria.

and try to avoid their disproportionate progression to efforts to control these modifiable risk factors with the

CKD. There are some risk factors that are modifiable, use of renoprotective treatments, a stricter glycemic

such as the glycemic control, hypertension, and dyslipi- control, and the treatment of hypertension, the risk of

demia, and others that we cannot alter, such as GA and end-stage renal disease did not change over the years in

family history. Rosolowsky et al showed that despite the a population of patients with T1D.*?
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Figure | Individual ancestry estimates obtained for the HGDP-CEPH reference samples (POPFLAG =1) and TID participants tested from the Brazilian population
(POPFLAG =0) using 46 AIMs-INDELS. Ancestry estimates were obtained using STRUCTURE, with the following options: MAXPOPS =3; BURNIN =50.000;
NUMREPS =50.000; NOADMIX =0; USEPOPINFO =1; PFROMPFOPLAGONLY =I.

Abbreviations: AFR, African; EUR, European, NAM, Native Amerindian.

Table 2 Final adjusted regression model according to self-reported color-race

Parameter B Std. Error OR 95% confidence interval for OR Sig.
Lower Upper
Self-reported color-race
White 0.98 0.8131 2.663 0.541 13.107 0.228
Black 1.514 0.8306 4.547 0.893 23.159 0.068
Brown 1.175 0.8133 3.238 0.658 15.942 0.149
Asian 0.382 1.1179 1.465 0.164 13.101 0.733
Indigenous 0* |
Economic status
High —1.808 0.611 0.164 0.05 0.543 0.003
Middle —0.674 0.3371 0.51 0.263 0.986 0.045
Low —0.579 0.3245 0.56 0.297 1.058 0.074
Very low 0* |
Hypertension 1.084 0.1613 2.955 2.154 4.054 0.000
Dyslipidemia 0.218 0.1496 1.243 0.927 1.667 0.146
Gender, female 0.282 0.1267 1.325 1.034 1.699 0.026
Duration of diabetes,y 0.037 0.0074 1.037 1.022 1.052 0.000
Years of study, y 0.008 0.0176 1.008 0.974 1.043 0.647
HbAlc (%) 0.145 0.0299 1.156 1.09 1.226 0.000
BMI —1.8E-05 0.0157 | 0.97 1.031 0.999

Note: 0%, reference.
Abbreviations: SD, standard deviation; OR, Odds Ratio; y, years.

The disparities in the incidence of CKD in patients
with diabetes according to different ethnicities have been
described for a long time. One of the first studies to
identify this difference was published in 1989 and revealed
that Black patients with diabetes had a 2.6 fold increase in
risk of CKD when compared to Caucasian patients.® Other
studies were performed to verify if the improvements in
the treatment of diabetes changed those disparities
between ethnicities. One study showed that patients with
diabetes that were Black, Latino, or Asian had a higher
risk of CKD when compared with diabetic patients that
were White. This association persisted even after the cor-
rection for social factors such as annual income and

educational levels.” Another study showed that Asian and
Hispanic patients with type 2 diabetes (T2D) had a higher
prevalence of micro and macroalbuminuria, when com-
pared to Caucasian patients.”> There are few studies that
evaluate the association between diabetic nephropathy and
self-reported color-race, in a highly admixed population,
especially studies involving patients with T1D. We did not
find a significant association between any category of self-
reported color-race and CKD.

In Brazil, color is a poor predictor of GA, especially of
AFR ancestry.'? The self-reported color-race is based pri-
mordially in phenotype, taking into account skin color, hair
type, shape of the nose and mouth. In a study involving

submit your manuscript

1836

Dove

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove Pizarro et al
Table 3 Final adjusted regression model concerning genomic ancestry
Parameter B Std. Error OR 95% confidence interval for OR Sig.
Lower Upper
African genomic ancestry 0.671 0.3624 1.956 0.961 3.98 0.064
Economic status
High —-1.827 0.6052 0.161 0.049 0.527 0.003
Middle —0.658 0.3311 0.518 0.271 0.991 0.047
Low —0.541 0.3191 0.582 0311 1.088 0.09
Very Low 0* |
Hypertension 1.085 0.1603 2.959 2.162 4.052 0.000
Dyslipidemia 0.216 0.1493 1.241 0.926 1.663 0.148
Gender, female 0.267 0.1263 1.306 1.02 1.673 0.034
Duration of diabetes,y 0.035 0.0073 1.036 1.021 1.051 0.000
Years of study, y 0.0l 0.0175 1.0l 0.976 1.045 0.561
HbAlc (%) 0.143 0.0299 I.154 1.088 1.223 0.000
BMI 0.001 0.0156 1.001 0.971 1.032 0.96
Note: 0°, reference.
Abbreviations: SD, standard deviation; OR, Odds Ratio; y, years.
Table 4 Final adjusted regression model according to groups of AFR ancestry
Parameter B Std. Error OR 95% confidence interval for OR Sig.
Lower Upper
Patients with 50% or more of AFR ancestry 0.302 0.2435 1.353 0.84 2.181 0214
Economic status
High —1.85 0.6044 0.157 0.048 0.514 0.002
Middle —0.686 0.3309 0.504 0.263 0.964 0.038
Low —0.552 0.3194 0.576 0.308 1.077 0.084
Very low 0* |
Hypertension 1.087 0.1604 2.966 2.166 4.063 0.000
Dyslipidemia 0.215 0.1492 1.239 0.925 1.66 0.15
Gender, female 0.269 0.1261 1.309 1.022 1.676 0.033
Duration of diabetes,y 0.035 0.0073 1.035 1.021 1.05 0.000
Years of study, y 0.009 0.0175 1.009 0.975 1.044 0.609
HbAlc (%) 0.145 0.0299 1.156 1.09 1.225 0.000
BMI 0 0.0156 | 0.97 1.031 0.984

Note: 0% reference.
Abbreviations: SD, standard deviation; OR, Odds Ratio; y, years.

siblings, 35% of the siblings reported themselves in a dif-
ferent color category, despite having no significant differ-
ence in their skin pigmentation. This indicates that
stratifying our population using self-reported color-race is
not ideal.?* To avoid this bias and avoid misclassifications,
we performed the analyses of the GA, using AIMs.

In our study we found an association between AFR
ancestry and CKD that did not persist after the correction
by the confounding factors. This can possibly be explained
by our low percentage of African ancestry in our highly
admixed population. Patients that present a percentage of
any ancestry higher than 95% are considered non-admixed
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patients.”” These patients were not encountered in our sam-
ple. Our group showed in a previous study that patients with
T1D had a higher median EUR ancestry, and lower median
AFR and NAM ancestries, when compared to controls in

Brazil .2

Another study, conducted in American patients
from Manhattan revealed a mean African ancestry of 82%
in African American patients®’ which is much higher than
our median African ancestry in patients that self-reported as
Blacks (41.8 [31.5]). However, the study mentioned above
was not conducted with patients with TID and had an
average of only 16-30% of participants with diabetes.
Further studies in this area reveal that non-diabetic
African-Americans have an elevated risk of developing
CKD that is in great part associated with genetic variants
in the apolipoprotein L1 gene (APOL1). Africans have a
higher prevalence of this APOLI risk variants, because it
conferred protection against lethal Trypanosoma brucei
infections. APOL1 variants are associated with an elevated
risk of hypertension-attributable CKD, HIV-nephropathy,
and lupus kidney disease.”® However, the association
between APOL1 still
controversial.”’ Studies in patients with T2D reveal that
the risk for developing CKD is in fact, attributable to the
combination of several genes,”’ and not just the APOLI

and diabetic nephropathy is

variant.

A particular strength of our study is the population-
based ascertainment of diabetes cases in a large sample of
Brazilian patients with T1D, from a wide range of ethnic
groups, from all geographic regions of the country. To our
knowledge, this is the first study to evaluate the associa-
tion between ethnicity, studied as self-reported color-race
and GA, and CKD in patients with T1D from a highly
admixed population. This historical association between
different ethnicities and CKD in patients with diabetes
has not yet been studied using GA. Our study raises the
question if patients from ethnic groups such as African-
Americans and Asians should be screened earlier for this
complication or have a stricter therapy as to prevent the
development of CKD, since they were known as a group
with a higher chance of developing this complication.

Our study has some limitations. First, we only included
patients that were followed in secondary and tertiary cen-
ters, so patients treated in primary clinics were excluded.
This probably had little impact in our study since the
majority of patients with T1D are followed in secondary
and tertiary centers in Brazil. Second, we used the mea-
surement of albumin concentration from a morning sample
of urine instead of measurement in urine collected in

24 hrs. However, studies show that the urinary albumin
concentration in a random spot urine is a reliable predictor
of diabetic nephropathy and cardiovascular events.*°

Conclusion

Our results did not confirm an association between self-
reported color-race or AFR ancestry and CKD. However,
as we studied patients from a highly admixed population,
with a low proportion of AFR ancestry, further studies should
be conducted to better establish if the historical association
between ethnicity and CKD is confirmed, especially in
patients with a higher percentage of AFR or NAM ancestries.
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