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ABSTRACT

Introduction: The annual Brazilian Dialysis
Survey (BDS) plays an important role in
informing and shaping national health
policies. Objective: To present the 2024
epidemiological findings from the BDS
conducted by the Brazilian Society of
Nephrology (BSN) and compare them with
previous years. Methods: A survey was
conducted among Brazilian chronic dialysis
centers through voluntary participation,
utilizing an online questionnaire to assess
clinical and epidemiological characteristics
of dialysis patients, as well as dialysis
center attributes. For specific estimates
of prevalence, incidence, and funding
source, a nationally representative random
sample of dialysis centers stratified by
geographic region was selected (n = 258).
Results: A total of 386 dialysis centers
(42.7%) voluntarily responded to the
online questionnaire, and 162 centers from
the randomly selected centers provided
data. On July 1st, 2024, the estimated
number of dialysis patients was 172,585,
with 52,944 new patients starting dialysis
in 2024. The estimated prevalence and
incidence rates per million population (pmp)
were 812 and 249, respectively. Among
prevalent patients, 87.3% were undergoing
hemodialysis, 7.1%  hemodiafiltration,
and 5.6% peritoneal dialysis. Compared
to the previous year, there was an increase
in catheter use for hemodialysis vascular
access, along with higher prevalence rates
of anemia, hyperphosphatemia, hyper-
kalemia, and low Kt/V. The estimated
crude annual mortality rate was 16.5%.
Conclusions: Data from a random sample
of dialysis centers indicate a continued rise
in the number and prevalence of chronic
dialysis patients in Brazil. Worsening trends
in permanent vascular access, dialysis
adequacy, and metabolic control underscore
the need for targeted improvements in
patient care.

Keywords: Renal Dialysis; Peritoneal
Dialysis; Hemodiafiltration; Epidemiology;
Renal Insufficiency, Chronic.

ORIGINAL ARTICLE

Resumo

Introducdo: O Censo Brasileiro de
Dialise (CBD) anual desempenha papel
fundamental na informacio e defini¢io
de politicas nacionais de saude. Objetivo:
Apresentar os achados epidemioldgicos de
2024 do CBD, conduzido pela Sociedade
Brasileira de Nefrologia (SBN), e compara-
los aos anos anteriores. Métodos: Realizou-
se pesquisa entre centros brasileiros de
dialise cronica por participagdo voluntéria,
utilizando questiondrio online para avaliar
caracteristicas clinicas e epidemioldgicas
de pacientes em didlise e atributos dos
centros. Para estimar a prevaléncia, a
incidéncia e a fonte de financiamento,
foi selecionada uma amostra aleatdria
nacionalmente representativa de centros de
dialise, estratificada por regido geografica.
(n = 258). Resultados: Um total de 386
centros de didlise (42,7%) respondeu
voluntariamente ao questiondrio online
e 162 centros dentre os selecionados
aleatoriamente forneceram dados. Em 1°
de julho de 2024, o nimero estimado de
pacientes em didlise era 172.585,com 52.944
novos pacientes iniciando didlise em 2024.
Taxas estimadas de prevaléncia e incidéncia
por milhdo da popula¢io (pmp) foram 812
e 249, respectivamente. Entre pacientes
prevalentes, 87,3 % estavam em hemodiélise,
7,1% em hemodiafiltragio, 5,6% em didlise
peritoneal. Comparado ao ano anterior,
houve aumento no uso de cateteres para
acesso vascular de hemodidlise, juntamente
com maiores taxas de prevaléncia de
anemia, hiperfosfatemia, hiperpotassemia
e baixo Kt/V. A taxa bruta estimada de
mortalidade anual foi 16,5%. Conclusoes:
Dados de uma amostra aleatdria de centros
de didlise indicam aumento continuo no
numero e prevaléncia de pacientes em
dialise cronica no Brasil. Piores tendéncias
em relagdo ao acesso vascular, adequagio
da didlise e controle metabdlico ressaltam
a necessidade de melhorias direcionadas ao
cuidado dos pacientes.

Descritores:  Didlise  Renal;  Dialise

Peritoneal; Hemodiafiltragio; Epidemio-
logia; Insuficiéncia Renal Cronica.
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INTRODUCTION

With an estimated population of 212.6 million in
July, 2024, Brazil is currently the 7th most populous
country in the world!, with a prevalence of chronic
dialysis that is approximately twice as high as global
estimates?.

The cost of chronic kidney replacement therapy by
dialysis has been covered by the Brazilian government
through the Unified Health System (SUS), for
most Brazilians, for over 30 vyears. Although
reimbursement rates for dialysis therapy are low
compared to those in other countries, treatment
prevalence rates in Brazil are comparable to those
of many developed nations. The Brazilian Society of
Nephrology (BSN) has been continuously advocating
for fair reimbursement from the government. More
recently, international companies have expanded
their presence in the country as dialysis providers,
contributing to a greater diversity of treatment
options and improved standardization of procedures.

For more than two decades, the BSN has
conducted the Brazilian Dialysis Survey (BDS), a
nationwide online survey designed to collect and
analyze epidemiological and clinical data on patients
undergoing chronic dialysis. This initiative has been
instrumental in generating valuable insights to inform
health policies and improve the care of individuals
receiving chronic dialysis treatment in Brazil.

As previously performed in the 2023 BDS?, in
this report, data were collected both from a voluntary
survey and from a randomly selected sample of
dialysis facilities across the country. This approach
aims to enhance the accuracy of prevalence and
incidence rates, as well as payment source estimates.

Here, we aimed to present the main findings of the
2024 BDS and compare them with previous survey
results.

MEeTHODS

This was a cross-sectional study, with inclusion
criteria defined as dialysis facilities having an active
registration with the BSN.

PREVALENCE, INCIDENCE, AND SOURCE OF PAYMENT
FOR DiALysis

For estimates of dialysis prevalence, incidence, and
source of payment, data were obtained through
random sampling from a list of dialysis centers in each
geographic region (North, Northeast, Central-West,
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Southeast, and South). The centers were selected
through a computer-based random sampling method.
Approximately 30% of the dialysis centers in each
geographic region were selected (n =258). A minimum
target of 60% (n = 155) of the planned number of
dialysis facilities was established. These proportions
were set based on calculations performed for the
2023 survey, which yielded acceptable estimates and
95% confidence intervals.

The selected dialysis units were first contacted via
e-mail asking the following data: 1. Total number
of patients on chronic dialysis on July 1%, 2024; 2.
Number of patients with private healthcare insurance
for dialysis funding on July 1%, 2024; and 3. Number
of patients who started chronic dialysis during July
2024. To increase the response rate, the units that did
not answer the electronic messages were contacted by
telephone.

To calculate the estimates, the country’s regions
(North, Northeast, Central-West, Southeast, and
South) were considered as strata. As a result, weights
were assigned toregionsin analysis stage to compensate
for slight variations in sampling probabilities and
maintain proportionality (Table 1). Considering that
response rates were somewhat different by region,
weights were assigned to allow the distribution of
the sample across the strata to be the same as that
observed in the study population. Given the sampling
method employed (simple stratified sampling), the
average dialysis patients per center was estimated on
July 1%, and the average (95% CI) number of new
patients in the year for each region was calculated.
The results were then expanded to the total number
of units in each region. The calculations presented in
Table 1 were made in the Stata software using the
‘svy’ module, which allows considering the weights
of the sample elements, the correction for the finite
population, and the stratification. The percentages
of patients financed by public and private healthcare
insurance were obtained through simple proportion
in the drawn sample.

DATA FROM THE VOLUNTARY SURVEY

designated by the
dialysis centers completed an online questionnaire

Individuals participating
available on the BSN website, use to collect data
on the sociodemographic, clinical, and therapeutic
characteristics of patients undergoing chronic dialysis.
The questionnaire was accessible from August to
November 2024. Participation was voluntary, and
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TABLE 1 SAMPLING PROCEDURES IN DIALYSIS FACILITIES ACROSS THE COUNTRY, SAMPLING FRACTIONS, DESIGN
WEIGHTS, RESPONSE RATES, AND ADJUSTED WEIGHTS BY REGION
Facilities : . .

Sampling Design Response Adjusted
Region Existing Sampled Responding fraction weight rate weight
North 58 19 14 0.328 3.053 0.737 4.14286
Northeast 172 48 30 0.279 3.683 0.625 5.73333
Central-West 91 30 17 0.330 3.033 0.567 5.35294
Southeast 425 118 72 0.278 3.602 0.610 5.90278
South 158 43 29 0.272 3.674 0.674 5.44828
Total 904 258 162 0.628

Notes — Sampling fraction = sampled/existing centers; Design weight = 1/sampling fraction; Response rate = responding/sampled centers;

Adjusted weigh t = design weight/response rate.

all dialysis centers registered with BSN were invited
via email and BSN media channels. To maximize
participation, monthly reminders were sent to centers
that had not yet submitted data, and direct contact
was established with BSN regional presidents and
managers of international dialysis service providers
in Brazil.

Each center provided aggregate data, rather than
individual patient information, on the prevalence of
predefined characteristics (e.g., the number of patients
on hemodialysis, those with diabetic kidney disease,
male patients, etc.). Annual mortality was estimated
based on occurrences from July 2024. To calculate
prevalence and incidence rates, we used national and
regional 2024 population data from the Brazilian
Institute of Geography and Statistics (IBGE): 212.6
million inhabitants!.

Most data were descriptive and compared with
data from previous years. Estimated total annual
number of deaths was obtained from the number of
deaths reported in July multiplied by 12, and divided
by the proportion of active participating centers.
Estimated crude annual mortality rate (%) was
obtained from the estimated total number of deaths in
2024 multiplied by 100 and divided by the estimated
number of dialysis patients on July 1% in the voluntary
sample.

This study did not involve access to primary or
secondary individual patient data. All information
was obtained in aggregate form, as reported by the
participating dialysis centers through a standardized
online questionnaire.

REesuLts

In July 2024, a total of 904 active chronic dialysis
centers were registered with BSN, representing a
2% increase from 2023. Nationwide, there were
4.2 dialysis centers per million population (pmp).
Regional disparities were observed, with lower rates
in the Northeast (3.0 pmp) and North (3.1 pmp)
compared to higher rates in the Southeast (4.8 pmp),
Central-West (5.3 pmp), and South (5.1 pmp) regions.

RANDOM SAMPLE ESTIMATES

EsTimMATED INCIDENCE AND PREVALENCE RATES FROM THE
Ranpbom SAmPLE

Eighteen percent of the active Brazilian dialysis centers
participated in the random sample (n = 162/904),
24% of the North (n = 14/58), 17% of the Northeast
(n = 30/172), 19% of the Central-West (n = 17/91),
17% of the Southeast (n = 72/425) and 18% of the
South (n = 29/158) centers. The centers represented
62% of the planned total (162 out of 258).

On July 1, 2024, the estimated total number of
dialysis patients was 172,585 (95% CI: 156,687-
188,483), reflecting a 9.7% increase from July
2023—the largest annual increase observed in recent
years (Figure 1). The prevalence of dialysis patients
also continued to rise, from 771 pmp in 2023 to 812
pmp (95% CI: 737-887 pmp) in 2024. Regionally,
prevalence rates declined in the Northeast (Figure 2).

The estimated number of new dialysis patients in
2024 was 52,944, with an overall incidence rate of
249 pmp (95% CI: 220-279 pmp), comparable to the

Braz. J. Nephrol. 2026, 48(1):e20250112
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Figure 1. Estimated number of patients on chronic dialysis per year.
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Figure 2. Estimated prevalence rate of patients on dialysis by geographic region in Brazil, per million population.

2023 rate of 251 pmp. Incidence rates varied across
regions, ranging from 120 pmp in the North to 311
pmp in the Southeast.

Based on the random sample survey, 79 % of dialysis
patients were funded by the public health system,
while 21% relied on private health insurance. Public
funding varied by region, being highest in the North
(91%), followed by the Northeast (80%), Southeast
(78%), South (76%), and Central-West (70%).

VOLUNTARY SURVEY

A total of 386 dialysis centers (43%) participated
in the voluntary survey, the highest response rate

Braz. J. Nephrol. 2026, 48(1):e20250112

recorded since 2014. When analyzing participation
by region, the Northeast had the highest response rate
(49%), followed by the South (46%), Central-West
(42%), Southeast (40%), and North (34%).

The number of patients included in the current
BDS was 22.9% higher than in 2023, increasing from
62,617 to 76,946. The estimated number of deaths
for the year was 29,712, resulting in an annual crude
mortality rate of 16.5% (Figure 3).

DEemoGrAPHIC AND CLINICAL CHARACTERISTICS

Fifty nine percent of dialysis patients were men and
41% were women. In terms of age distribution, 0.8 %



were younger than 20 years, 61.4% were between 20
and 64 years, and 37.8% were aged 65 or older.

Hypertension and diabetes remained the leading
underlying causes of kidney failure, each accounting
for 29% of cases (Figure 4). The prevalence of patients
with positive serology for hepatitis C, hepatitis B,
and HIV remained stable and similar to that of 2023
(Figure 5).

Regarding vascular access for hemodialysis or
hemodiafiltration, nearly a quarter of patients (23%)
used a long-term catheter, while the prevalence of
arteriovenous fistula decreased (Figure 6).

Most
compared to the previous year, particularly the

biochemical ~ parameters  worsened

prevalence of serum potassium > 6.0 mEq/L, which
increased from 13% to 19%, and inadequate Kt/V,
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Figure 3. Estimated annual crude mortality rate of dialysis patients.
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which rose from 21% to 24%. Additionally, 21%
of patients had paratormone >600 pg/mL, 31% of
patients had hemoglobin levels <10 g/dL, and one-
third of the population had serum phosphate >5.5
mg/dL (Figure 7).

The main changes in medication use compared to
the previous year were a decrease in erythropoietin
use (74% to 70%), intravenous iron (51% to 46 %),
and calcitriol (19% to 12%) (Figure 8).

CHARACTERISTICS OF DiALYSIS TREATMENT

The distribution of dialysis modalities and funding
sources in the voluntary survey is shown in Table 2.
The public health system funded 80.7% of patients
(n = 62,084/76,946), while private health insurance
covered 19.3% (n = 14,862/76,946).

The proportion of patients undergoing
hemodialysis and hemodiafiltration showed a slight
decline, decreasing from 88.2% to 87.3% and from
8.0% to 7.1%, respectively. In contrast, the use of
peritoneal dialysis increased nationally, from 3.8%
to 5.6% (Figure 9) and across all regions, except the
North.

More than 10% of patients on hemodiafiltration
had at least five sessions per week, while only a
minority of peritoneal dialysis patients were not using
an automated modality (Figure 10).

Regarding dialysate characteristics, 60% of dialysis
facilities used the same bicarbonate concentration
for all patients, and 62% used the same potassium
concentration.
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Figure 4. Distribution of dialysis patients according to chronic kidney disease etiology.
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Figure 5. Prevalence of patients with positive serology for hepatitis B and C and HIV.
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Figure 7. Distribution of dialysis patients according to biochemical results.
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Figure 8. Distribution of dialysis patients according to the use of medications.
TaBLE 2 DISTRIBUTION OF PATIENTS BY MODALITY OF DIALYSIS AND PAYING SOURCE
Public health Private health Total
Modality N % N % N %
HD < 4 sessions/week 58734 94.6 8006 53.6 66740 86.7
HD > 4 sessions/week 0 0 41 2.8 41 0.5
Home HD 0 0 29 0.2 29 0.0
HDF < 4 sessions/week 201 0.3 4560 30.7 4761 6.2
HDF > 4 sessions/week 0 0 663 4.5 663 0.9
Home HDF 0 0 5 0 5 0
CAPD 308 0.5 127 0.9 435 0.6
APD 2771 4.5 1029 6.9 3800 4.9
IPD 70 0.1 32 0.2 102 0.1
Total 62084 100 14862 100 76946 100

Abbreviations — HD: hemodialysis; HDF: hemodiafiltration; CAPD: continuous ambulatory peritoneal dialysis; APD: automated peritoneal dialysis;

IPD: intermittent peritoneal dialysis.

CHARACTERISTICS OF PARTICIPATING CENTERS

Among the 386 participating dialysis centers, 76%
were privately owned, 15% were philanthropic, and
9% were public. Additionally, 27% of the centers
were operated by international corporations.

Most centers were classified as satellite units
(68%), while 32% were in-hospital centers. The
national average number of patients per nephrologist,

registered nurse, and nurse technician was 25, 41, and
7, respectively.

Discussion

In this study, we present the main findings from
the 2024 edition of the BDS. This year marked the
highest participation rate in the past decade, reflecting
increased engagement to the survey. Notably, the

Braz. . Nephrol. 2026, 48(1):¢20250112
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Figure 9. Distribution of dialysis patients according to dialysis modality.
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Figure 10. Distribution of patients according to dialysis prescription.

most significant trend observed was an increase in
the prevalence of inadequate biochemical parameters,
underscoring ongoing challenges in achieving
treatment adequacy and effective metabolic control.

We presume that the marked increase in the
estimated number of dialysis patients of almost 10%
in one year may primarily reflect two factors: the
growing elderly population in Brazil due to improved
life expectancy* and the lower mortality rates observed
after the COVID-19 pandemic years. However, the
accuracy of this estimate, based on sample data, needs
to be confirmed in future surveys.

The prevalence of dialysis increased from 771
to 812 patients pmp, while regional disparities
persisted, probably reflecting inequalities in
treatment access across the country. On average, the
prevalence rate remained 35% higher in the three

most developed regions — Central-West (887 pmp),

Braz. J. Nephrol. 2026, 48(1):e20250112

Southeast (1,019 pmp), and South (708 pmp)—
compared to the less developed North (567 pmp)
and Northeast (608 pmp), with a mean of 902 pmp
versus 587 pmp, respectively. These discrepancies
underscore the influence of socioeconomic and
infrastructure factors on access to renal replacement
therapy. A recent survey covering data from 167
countries reported substantial variation in chronic
dialysis prevalence, with a median of 322.7 pmp
for hemodialysis [interquartile range (IQR) 76.3—
648.8]> and 21.0 pmp for peritoneal dialysis [IQR
1.5-62.4)°, further contextualizing Brazil’s position
as a country with relatively high dialysis coverage —
comparable to several developed nations - yet
marked by significant internal imbalances.
Anevengreaterdisparity isobservedin the incidence
rate, which is 42% higher in the most developed
regions (273 pmp) than in the least developed regions
(156 pmp). This highlights persistent inequities not
only in ongoing treatment but also the initiation of
dialysis. Nationally, the incidence rate remained
relatively stable, with a slight decrease from 251 to
249 pmp compared to the previous year.
Interestingly, for the first time since the first
BDS, diabetes—traditionally the second leading
cause—matched hypertension as the primary cause
of kidney failure, jointly occupying the top position.
Concomitantly, there was a rise in the prevalence of
other and unknown primary causes, which together
accounted for nearly one-third of cases (31%). In
other international registries, such as the USRDS
from the United States and the European ERA



Registry, diabetes has consistently been the leading
cause of kidney failure over the past decade®’. The
recent convergence of diabetes and hypertension as
primary causes in our data reflects a similar trend and
reinforces the need for focused preventive strategies
targeting diabetes-related kidney disease.

Regarding positive serology, the slight fluctuations
observed in recent years for HIV and hepatitis B
persisted. Notably, hepatitis C prevalence did not
decrease for the first time since 1999, maintaining
the 2.1% prevalence reported in 2023. Continued
vigilance and reinforcement of screening and
infection control practices remain critical in dialysis
populations.

The use of arteriovenous fistulas for hemodialysis
access continued to decline, while long-term catheters
now serve as the vascular access for nearly a quarter of
patients. This trend may, in part, reflect the increasing
expertise of nephrologists in placing long-term
catheters, increasing their availability and perceived
convenience particularly if compared to non-tunneled
catheters. However, it also raises concerns about the
potential compromise of long-term outcomes, given
the lower patency and the higher risks of infection,
hospitalization, and mortality associated with catheter
use compared to arteriovenous fistulas®®. These
findings underscore the need to balance convenience
with adherence to best practices in vascular access
planning, particularly timely referral for surgical
evaluation and patient education.

Compared to 2023, the prevalence of inadequate
biochemical parameters increased across nearly
all indicators, highlighting potential challenges in
treatment adequacy and metabolic control. The
proportion of patients with Kt/V < 1.2 increased
from 21% to 24%, suggesting a decline in dialysis
dose delivery or adherence. Similarly, the rate of
hyperkalemia rose from 13 to 19% and of high
parathormone from 19 to 21%. Meanwhile, rates
of hyperphosphatemia remained persistently high,
affecting approximately one-third of patients,

indicating  ongoing  difficulties in  achieving
phosphorus control despite therapeutic options.
Recently, in a national survey with 114 dialysis
centers, approximately 30% reported difficulties
in prescribing at least 12 hours of hemodialysis per
week!?, which may partly explain these findings. The
same survey also found that nearly 20% of patients

present with severe hyperparathyroidism, and that

Brazilian Dialysis Survey 2024

many services have limited access to both clinical and
surgical treatment for this condition'’.

The prevalence of anemia remained high, affecting
31% of patients, while the use of the main treatments
— erythropoietin and intravenous iron - fell to their
lowest levels since data collection for these variables
began in 2008, at 70 and 46%, respectively. The
decline in therapeutic use, despite persistent anemia
rates, is concerning and the reasons behind these
trends warrant further investigation, particularly
given the well-established association between
untreated anemia and poorer outcomes in dialysis
patients'!.

As observed in the previous year, there was a
continued decline in the use of calcitriol, alongside an
increase in the use of cinacalcet and paricalcitol. This
shift likely reflects the evolving clinical strategies aimed
at managing secondary hyperparathyroidism more
effectively while minimizing the risk of hypercalcemia
and vascular calcification'?. In addition, external
factors may have contributed to these trends, such as
the market discontinuation of intravenous calcitriol. A
previous national survey also found that a significant
proportion of dialysis units reported difficulties in
obtaining medications related to CKD-MBD, which
may further influence treatment patterns?®.

The use of peritoneal dialysis increased from 3.8
to 5.6%, reversing the decline observed over the past
two years. In contrast, the use of hemodiafiltration
decreased modestly from 8 to 7%, and that of
hemodialysis from 88 to 87%. Possible explanations
for the rebound in peritoneal dialysis include the
higher participation rate in the present survey and
the impact of public policies in several states aimed at
promoting this modality.

Among study limitations, we note the reliance
on electronic data collection through voluntary
participation, the aggregation of patient-level data
at the dialysis center level, and the lack of validation
for responses. Additionally, since the incidence and
prevalence rates were calculated using different
sampling methods compared to previous years (before
2023), comparisons over time should be interpreted
with caution. As a strength, the use of a random
sampling method to select dialysis centers across our
large country, home to more than 900 active facilities,
enhanced the validity of prevalence and incidence
estimates, as well as the accuracy of dialysis funding
type distributions.

Braz. J. Nephrol. 2026, 48(1):e20250112
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In conclusion, the 2024 BDS survey confirmed the
continued rise in the prevalence of dialysis patients
in Brazil, along with concerning trends in vascular
access, including a decrease in arteriovenous fistula
use. Additionally, the high proportion of patients
with inadequate dialysis doses and poorer metabolic
control highlights the need for targeted interventions
to improve dialysis care and patient outcomes.

ACKNOWLEDGMENTS

The authors thank all participating dialysis centers,
Vanessa Mesquita and Marcos Innocenti from the
Brazilian Society of Nephrology, and Maria Cecilia
Goi Porto Alves for sampling analysis.

AuUTHORS' CONTRIBUTIONS

FBN, HNL, JMN, RS, and JRL contributed
substantially to the conception or design of the study;
the collection, analysis, or interpretation of data;
writing the manuscript or its critical review; as well
as the final approval of the version to be published.
BZ participated in data collection, critical review, and
final version approval. JRL and RS are senior authors.

CoNFLICT OF INTEREST

The authors declare no conflict of interest.

DATA AVAILABILITY

The data that support the findings of this study are
available from the Brazilian Society of Nephrology
(SBN), but restrictions apply. Data are not publicly
available due to privacy and ethical considerations,
but may be obtained from the authors upon reasonable
request and with permission from the SBN.

EpiToriAL RESPONSIBILITY
Editor-in-chief: Thyago Proenca de Moraes
Associate Editor: Dirceu Silva
SuUPPLEMENTARY MIATERIAL

The following online material is available for this
article:
Questionnaire BDS 2024.

Braz. J. Nephrol. 2026, 48(1):e20250112

REFERENCES

1.

10.

11.

12.

Instituto Brasileiro de Geografia e Estatistica. Estimativas de
populacido enviadas ao TCU. IBGE; 2024 [cited 2025 Mar 25].
Available from: https://www.ibge.gov.br/estatisticas/sociais/
populacao/9103-estimativas-de-populacao.html?edicao=
41105&¢t = resultados

Htay H, Cho Y, Jha V, See E, Arruebo S, Caskey FJ, et al. Global
structures, practices, and tools for provision of hemodialysis.
Nephrol Dial Transplant. 2024;39(Suppl 2):ii11-7. doi: http://
doi.org/10.1093/ndt/gfae131. PubMed PMID: 39235197.
Nerbass FB, Lima HN, Strogoff-de-Matos JP, Zawadzki B,
Moura-Neto JA, Lugon JR, et al. Brazilian Dialysis Survey
2023. Braz. J. Nephrol. 2025;47(1):¢20240081. PubMed
PMID: 39878344.

Instituto Brasileiro de Geografia e Estatistica. Tdbuas
Completas de Mortalidade. IBGE; 2023 [cited 2024 Dec 16].
Available from: https://www.ibge.gov.br/estatisticas/todos-os-
produtos-estatisticas/9126-tabuas-completas-de-mortalidade.
html

Cho Y, Cullis B, Ethier I, Htay H, Jha V, Arruebo S, et al.
Global structures, practices, and tools for provision of chronic
peritoneal dialysis. Nephrol Dial Transplant. 2024;39(Suppl
2):1i18-25. doi: http://doi.org/10.1093/ndt/gfae130. PubMed
PMID: 39235200.

United States Renal Data System. Annual Data Report. USRDS;
2022 |[cited 2023 Mar 6]. Available from: https://usrds-adr.
niddk.nih.gov/2022/end-stage-renal-disease/4-vascular-access
Boenink R, Bonthuis M, Boerstra BA, Astley ME, Montez de
Sousa IR, Helve ], et al. The ERA Registry Annual Report 2022:
Epidemiology of Kidney Replacement Therapy in Europe, with
a focus on sex comparisons. Clin Kidney J. 2025;18(2):sfae405.
doi:  http://doi.org/10.1093/ckj/sfae405. PubMed PMID:
40008269.

. Ravani P, Palmer SC, Oliver MJ, Quinn RR, MacRae JM, Tai

D], et al. Associations between Hemodialysis Access Type and
Clinical Outcomes. ] Am Soc Nephrol. 2013;24(3):465-73.
doi: http://doi.org/10.1681/ASN.2012070643. PubMed PMID:
23431075.

Almasri ], Alsawas M, Mainou M, Mustafa RA, Wang Z, Woo K,
et al. Outcomes of vascular access for hemodialysis: a systematic
review and meta-analysis. ] Vasc Surg. 2016;64(1):236-43.
doi: http://doi.org/10.1016/1.jvs.2016.01.053. PubMed PMID:
27345510.

Pelepenko LE, Louga MG, Fausto T, Bucharles SGE, Custddio
MR, Lucca L], et al. Secondary hyperparathyroidism due to
chronic kidney disease and access to clinical treatment and
parathyroidectomy in Brazil: a nationwide survey. Braz. J.
Nephrol. 2023;47(2):e20240158. doi: http://doi.org/10.1590/
2175-8239-jbn-2024-0158en.

Brookhart MA, Schneeweiss S, Avorn ], Bradbury BD, Liu
J, Winkelmayer WC. Comparative mortality risk of anemia
management practices in incident hemodialysis patients.
JAMA. 2010;303(9):857-64. doi: http://doi.org/10.1001/jama.
2010.206. PubMed PMID: 20197532.

Kidney Disease: Improving Global Outcomes (KDIGO) CKD-
MBD Update Work Group. KDIGO 2017 Clinical Practice
Guideline Update for the Diagnosis, Evaluation, Prevention,
and Treatment of Chronic Kidney Disease-Mineral and Bone
Disorder (CKD-MBD). Kidney Int Suppl (2011). 2017;7(1):
1-59. doi: http://doi.org/10.1016/).kisu.2017.04.001. PubMed
PMID: 30675420.


https://orcid.org/0000-0002-2983-3968
https://orcid.org/0000-0002-7587-0604
https://doi.org/10.1093/ndt/gfae131
https://doi.org/10.1093/ndt/gfae131
https://pubmed.ncbi.nlm.nih.gov/39235197
https://pubmed.ncbi.nlm.nih.gov/39878344
https://pubmed.ncbi.nlm.nih.gov/39878344
https://doi.org/10.1093/ndt/gfae130
https://pubmed.ncbi.nlm.nih.gov/39235200
https://pubmed.ncbi.nlm.nih.gov/39235200
http://doi.org/10.1093/ckj/sfae405
https://pubmed.ncbi.nlm.nih.gov/40008269
https://pubmed.ncbi.nlm.nih.gov/40008269
https://doi.org/10.1681/ASN.2012070643
https://pubmed.ncbi.nlm.nih.gov/23431075
https://pubmed.ncbi.nlm.nih.gov/23431075
https://doi.org/10.1016/j.jvs.2016.01.053
https://pubmed.ncbi.nlm.nih.gov/27345510
https://pubmed.ncbi.nlm.nih.gov/27345510
https://doi.org/10.1001/jama.2010.206
https://doi.org/10.1001/jama.2010.206
https://pubmed.ncbi.nlm.nih.gov/20197532
https://doi.org/10.1016/j.kisu.2017.04.001
https://pubmed.ncbi.nlm.nih.gov/30675420
https://pubmed.ncbi.nlm.nih.gov/30675420

	_Hlk202180597
	_Hlk162965403
	_Hlk202257585
	_Hlk144470096
	_Hlk175729975



