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RESUMO

Antecedentes e objetivos: A doenca renal crénica (DRC) em criangas esta associada a
elevada morbidade e mortalidade; entretanto, os dados regionais do Brasil sdo escassocs.
Este estudo teve como objetivo identificar fatores de risco para a progressao da DRC em
uma coorte pediatrica do Nordeste do Brasil.

Métodos: Foi realizado um estudo de coorte retrospectivo com 35 pacientes, de 1 a 18
anos, com DRC em estagios Il a V, acompanhados entre 2019 e 2022. O desfecho
primario foi definido como necessidade de terapia renal substitutiva, redugdo >50% da
TFG, TFG <15 mL/min/1,73m2 ou obito.

Resultados: A progressao da DRC ocorreu em 28,6% dos pacientes. Na analise
multivariada, niveis baixos de hemoglobina, hiperfosfatemia e PTH >2 vezes o limite
superior de referéncia estiveram independentemente associados a progressao.
Conclus@es: O monitoramento da anemia e do metabolismo mineral é essencial no
manejo da DRC pediatrica. Estudos multicéntricos de maior escala sdo necessarios para
validar esses achados.

Palavras-chave: Crianca; Doenca Renal Cronica; Fatores de risco; Progresséo.



ABSTRACT

Background and objectives: Chronic kidney disease (CKD) in children is associated
with high morbidity and mortality; however, regional data from Brazil are scarce. This
study aimed to identify risk factors for CKD progression in a pediatric cohort from
Northeastern Brazil.

Methods: A retrospective cohort study was conducted with 35 patients aged 1-18 years,
with CKD stages Il to V, followed between 2019 and 2022. The primary outcome was
defined as the need for kidney replacement therapy, >50% decline in GFR, GFR <I5
mL/min/1.73m2, or death.

Results: CKD progression occurred in 28.6% of patients. In multivariate analysis, low
hemoglobin levels, hyperphosphatemia, and PTH >2 times the upper reference limit were
independently associated with progression.

Conclusions: Monitoring anemia and mineral metabolism is essential in pediatric CKD
management. Larger multicenter studies are needed to validate these findings.

Keywords: Pediatrics; Chronic Kidney Disease; Risk factors; Progression.



RESUMEN

Antecedentesy objetivos: La enfermedad renal cronica (ERC) en nifios se asocia con
alta morbilidad y mortalidad; sin embargo, los datos regionales de Brasil son escascs.
Este estudio tuvo como objetivo identificar factores de riesgo para la progresion de la
ERC en una cohorte pediatrica del noreste de Brasil.

Métodos: Se realizd un estudio de cohorte retrospectivo con 35 pacientes de entre 1y 18
afios, con ERC en estadios Ill a V, seguidos entre 2019 y 2022. El desenlace primario se
defini6 como la necesidad de terapia de reemplazo renal, una disminucién >50% de la
TFG, TFG <15 mL/min/1.73m? 0 muerte.

Resultados: La progresion de la ERC ocurrié enel 28,6% de los pacientes. En el analisis
multivariado, los niveles bajos de hemoglobina, la hiperfosfatemia y la PTH >2 veces el
limite superior de referencia se asociaron de manera independiente con la progresion de
la enfermedad.

Conclusiones: El monitoreo de la anemia y del metabolismo mineral es esencial en el
manejo de la ERC pediatrica. Se necesitan estudios multicéntricos mas amplios para
validar estos hallazgos.

Palabras clave: Nifio; Enfermedad Renal Cronica; Factores de riesgo; Progresion.



Introducéo

A Doenca Renal Crénica (DRC) representa um importante desafio de salde
plblica em escala global, ndo apenas pelas altas taxas de morbidade e mortalidade que
acarreta, mas também pelos impactos socioecondmicos impostos a individuos, familias e
sistemas de saudel2. No contexto pediatrico, essa realidade torna-se ainda mais
preocupante, visto que crian¢as acometidas por DRC apresentam risco de mortalidade até
trinta vezes maior do que seus pares saudaveis, refletindo a gravidade e a complexidade
do manejo dessa condicdo na infancias.

Dada a natureza multifatorial da progressdo da DRC, fatores modificaveis surgem
como alvos criticos para intervencdes voltadas a retardar sua evolugdo. A proteiniria é
um marcador precoce de progressdo, associada a perda progressiva da funcdo renal.
Paralelamente, a hipertensdo arterial contribui para acelerar esse processo ao aumentar a
pressdo intraglomerular e a sobrecarga renal. Além desses fatores, outros mecanismos,
como acidose metabolica, hiperparatireoidismo secundario, hiperfosfatemia, anemia,
hiperuricemia e dislipidemia, também tém sido descritos como contribuintes para a
progressdao da DRC em criangas*.

A contribuicdo de cada um desses fatores varia entre diferentes populagGes
estudadas, sendo que a maioria das pesquisas foi conduzida em paises desenvolvidos. No
entanto, observa-se uma notavel escassez de estudos brasileiros, especialmente com foco
regional. Diante disso, o presente estudo tem como objetivo identificar os principais
fatores de risco para a progressao da DRC em criangas e adolescentes acompanhados em
um hospital de referéncia no Nordeste do Brasil.

Materiais e Métodos
Foi realizado um estudo de coorte retrospectivo envolvendo pacientes pediatricos

com doengca renal cronica (DRC), acompanhados na Unidade de Nefrologia Pediatrica de



um hospital terciario de referéncia em Pernambuco, Brasil, entre janeiro de 2019 e
dezembro de 2022. Os participantes elegiveis tinham entre 1 e 18 anos, estavam em
estagios Ill a V da DRC sob tratamento conservador (isto €, sem dialise), ndo
apresentavam histérico prévio de dialise e possuiam um periodo minimo de seguimento
de um ano. Os critérios de exclusdo incluiram estar em tratamento dialitico no momento
da inclusdo, prontuarios médicos incompletos ou recusa em participar do estudo.

As variaveis avaliadas incluiram dados demograficos, medidas antropométricas e
parametros clinicos, como pressdo arterial. A taxa de filtragdo glomerular (TFG) foi
estimada pela formula de Schwartz’. O desfecho primario foi definido como a ocorréncia
de qualquer um dos seguintes eventos: inicio de terapia renal substitutiva (dialise ou
transplante), reducdo >50% da TFG, TFG <15 mL/min/1,73 m? ou obito.

Os parametros laboratoriais analisados incluiram  bicarbonato  sérico,
hemoglobina, perfil lipidico, &cido urico, vitamina D, paratorménio (PTH), calcio,
fosforo e fosfatase alcalina. Os valores de referéncia foram interpretados com base em
critérios estabelecidos na literatura previamente publicada®. A proteintria foi definida
como razdo proteina/creatinina urinaria >0,2 g/g.

O protocolo do estudo foi aprovado pelo Comité de FEtica em Pesquisa
Institucional (numero CAAE 77633124.2.0000.520). A progressdo da DRC foi avaliada
por meio de andlise de sobrevivéncia de Kaplan—Meier. Os fatores de risco associados a
progressdo da doenca foram analisados utilizando regressdo de riscos proporcionais de
Cox univariada. Variaveis com valor de p <0,20 na analise univariada foram incluidas no
modelo multivariado. Para todas as andlises estatisticas, considerou-se nivel de

significancia de a < 0,05.



Resultados

Dos 38 pacientes inicialmente acompanhados, trés foram excluidos devido a
registros incompletos, estarem em estagios | ou Il de DRC ou ja estarem em terapia
dialitica. Assim, 35 pacientes foram incluidos na andlise final. A mediana de idade ao
final do estudo foi de 10 anos (intervalo interquartil: 3,6—-14,0 anos), com predominio do
sexo masculino (n = 24; 68,6%). O tempo médio de acompanhamento foi de 66 meses
(13-177). A etiologia da DRC foi doenca glomerular em dois pacientes (5,7%) e ndo
glomerular em 33 (94,3%). A mediana da TFG apresentou reducédo significativa, de 36,6
(27,9-49,0) para 28,7 (16,2-37,3) mL/min/1,73m2 (p = 0,001) durante o periodo de
estudo. Paralelamente, houve melhora no escore z de altura para idade durante o
acompanhamento [-2,1 £ 1,9 no inicio para -2,0 + 1,9 ao final (p = 0,001)], embora essa
alteracdo ndo tenha impactado a prevaléncia de baixa estatura (45,7% no inicio e 40,0%
ao final; p =0,612).

Em relacdo a pressdo arterial, 37,1% dos pacientes apresentavam hipertensdo no
inicio, comparados a 28,6% ao final (p = 0,128). Observou-se reducéo da prevaléncia de
acidose metabdlica, de 26,8% para 18,0% (p = 0,001). Os niveis médios de hemoglobina
aumentaram de 10,3 + 2,0 g/dL para 11,0 + 20 g/dL (p = 0,001), acompanhados de
tendéncia a reducdo da prevaléncia de anemia (74,3% para 60,0%; p = 0,0585). A
hiperfosfatemia foi observada em 11,4% dos pacientes no inicio e 14,3% ao final do
estudo (p = 0,477). Os niveis de PTH aumentaram significativamente, com mediana de
92,3 pg/mL (51,4-174,4) no inicio para 137,0 pg/mL (90,3-346,0) ao final (p = 0,005).
A proteindria apresentou alta prevaléncia desde o inicio (68,6%) e manteve-se elevada ao
final (80,0%), sem melhora estatisticamente significativa (p =0,275). Esses dados estéo

detalhados na Tabela 1.



Dos 35 pacientes incluidos, 28,6% apresentaram progressdo da DRC durante o
acompanhamento, definida pelo inicio de terapia de substituicdo renal (transplante n=2,
didlise n=4), reducdao >50% da TFG ou TFG <15 mL/min/1,73m? (n=3) e um 6bito (n=1).
A Figura 1 apresenta a curva de Kaplan-Meier para o desfecho.

Na analise de regressdo de Cox univariada, o escore z de altura para idade, TFG,
estadgios avancados de DRC (IV e V), niveis séricos de hemoglobina, bicarbonato,
fosforo, fosfatase alcalina, PTH, PTH >2 vezes o valor de referéncia e presenca de
hiperfosfatemia apresentaram associacao significativa com a progressao da doenga. No
entanto, na analise multivariada, apenas os niveis séricos de hemoglobina, PTH >2 vezes
o0 valor de referéncia e hiperfosfatemia permaneceram independentemente associados a
progressdo da DRC (Tabela 2).

Discussao

Neste estudo com 35 criancas e adolescentes com doenca renal crénica (DRC)
acompanhados em um hospital terciario no Nordeste do Brasil, a taxa de progressdo da
DRC foi de 28,6%, consistente com achados de estudos nacionais e internacionais. Uma
coorte multicéntrica da América do Norte e Europa relatou uma taxa de progressao de
35% ao longo de quatro anos,” enquanto um estudo brasileiro conduzido em Sao Paulo
observou uma taxa de progressdo de 21% em dois anos.8 Esses resultados comparaveis
reforcam a relevancia de nossos achados, particularmente em um contexto regional
caracterizado por possiveis limitagbes no acesso a salde e escassez de dados
epidemioldgicos sobre DRC pediatrica.

A analise multivariada identificou trés variaveis independentemente associadas a
progressdo da DRC: baixos niveis de hemoglobina, concentracdes de hormdnio
paratireoideano (PTH) maiores que duas vezes o limite superior de referéncia e

hiperfosfatemia. A hemoglobina manteve-se significativamente associada a progressao



apds ajuste para fatores de confusdo, corroborando pesquisas anteriores de Belangero et
al., que destacam a anemia como um fator que contribui para a deterioracdo da DRC em
criancas.®

Niveis elevados de PTH também foram associados a desfechos piores, refletindo
a contribuicdo dos distlrbios minerais e 6sseos para 0 aumento da morbidade e declinio
da funcéo renal,® como relatado por Hu et al. em dados de adultos,’? e ainda respaldado
por pesquisas pediatricas que demonstram que concentragfes de PTH acima do dobro do
valor de referéncia impactam negativamente a salde 6ssea, 0 crescimento e a morbidade
geral.’ A hiperfosfatemia, frequentemente associada a dano tubular e disfungdo
endotelial, foi outro preditor significativo de progressdo em nossa coorte.12 Em pacientes
pediatricos, essa associacdo é particularmente critica devido ao papel do fésforo no
desenvolvimento esquelético e crescimento.13

Na andlise univariada, outras variaveis também se associaram a progresséo, Como
0 z-escore de estatura, TFG inicial, estagios IV e V da doenca, niveis séricos de
bicarbonato, fosfatase alcalina e fosforo. A estatura, como indicador do estado
nutricional, e a TFG basal refletem o grau de comprometimento funcional, sendo
preditores esperados.1#

Baixos niveis séricos de bicarbonato surgiram como possivel fator de risco para
progressdo. Esse achado esta alinhado com estudos pediatricos prévios que implicaram a
acidose metabdlica na patogénese da progressdo da DRC e na inflamacéo sistémica. 15

Apesar da relevancia clinica, proteindria e hipertensao arterial ndo apresentaram
significAncia estatistica neste estudo. Ainda assim, foram mantidas na analise
multivariada, considerando sua prevaléncia elevada nesse estudo, e 0 consenso na
literatura sobre seu papel na progressdo da DRC. A auséncia de associa¢do pode estar

relacionada ao pequeno tamanho amostral e a variabilidade da resposta ao tratamento.
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Diversos estudos sustentam que a persisténcia da proteindria e o controle inadequado da
pressdo arterial sdo determinantes criticos da perda de funcdo renal em criancas com
DRC. Portanto, o controle rigoroso da proteiniria e da pressao arterial continua sendo
estratégia essencial para retardar a progressdo da DRC.#

Este estudo apresenta algumas limitagbes, incluindo o pequeno tamanho amostral
e o0 delineamento retrospectivo, 0 que podem limitar a generalizacdo dos achados e a
captacdo de varidveis intervenientes. No entanto, destaca-se por abordar uma populacdo
pediatrica de uma regido com caréncia de dados sobre DRC, contribuindo para o
conhecimento da evolugdo da doenga nesse contexto. O uso de andlise multivariada
fortalece a identificacdo de fatores independentes de risco.
ConclusGes

A monitorizacdo da anemia, do metabolismo mineral e da fungdo renal séo
estratégias fundamentais na gestdo da DRC pediatrica. Estudos multicéntricos e com
maior poder amostral sdo necessarios para aprofundar o entendimento dos determinantes

da progressédo da DRC em criangas no Brasil.
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Introduction

Chronic Kidney Disease (CKD) represents a significant public health challenge
on a global scale, not only due to the high rates of morbidity and mortality it causes, but
also because of the socioeconomic impacts it imposes on individuals, families, and
healthcare systems®.2, In the pediatric context, this reality becomes even more concerning,
as children affected by CKD have a mortality risk up to thirty times higher than their
healthy peers, reflecting the severity and complexity of managing this condition in
childhood?.

Given the multifactorial nature of chronic kidney disease (CKD) progression,
modifiable factors emerge as critical targets for interventions aimed at decelerating its
course. Proteinuria is an early marker of progression, associated with progressive loss of
kidney function. In parallel, arterial hypertension contributes to accelerating this process
by increasing intraglomerular pressure and renal overload. In addition to these factors,
other mechanisms, such as metabolic acidosis, secondary hyperparathyroidism,
hyperphosphatemia, anemia, hyperuricemia, and dyslipidemia, have also been described
as contributors to CKD progression in children?.

The contribution of each of these factors varies among different populations
studied, with most researchconducted in developed countries. However, there is a notable
lack of Brazilian studies, particularly with a regional focus. In light of this, the present
study aims to identify the main risk factors for CKD progression in children and
adolescents followed at a referral hospital in Northeastern Brazil.

Materials and Methods

A retrospective cohort study was conducted involving pediatric patients with

chronic kidney disease (CKD) who were followed at the Pediatric Nephrology Unit of a

tertiary referral hospital in Pernambuco, Brazil, between January 2019 and December
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2022. Eligible participants were aged between 1 and 18 years, had CKD stages 1l to V
managed conservatively (i.e., without dialysis), had no prior history of dialysis, and had
a minimum follow-up period of one year. Exclusion criteria included ongoing dialysis
treatment, incomplete medical records, or refusal to participate in the study.

The variables assessed included demographic  data, anthropometric
measurements, and clinical parameters, such as blood pressure. The glomerular filtration
rate (GFR) was estimated using the Schwartz formula®. The primary outcome was defined
as the occurrence of any of the following events: initiation of kidney replacement therapy
(dialysis or transplantation), a >50% reduction in GFR, a GFR <15 mL/min/1.73 m?, or
death.

Laboratory parameters evaluated included serum bicarbonate, hemoglobin, lipid
profile, uric acid, vitamin D, parathyroid hormone (PTH), calcium, phosphate, and
alkaline phosphatase levels. Reference values were interpreted based on criteria
established in previously published literature®

. Proteinuria was defined as a urinary protein-to-creatinine ratio >0.2 g/g.

The study protocol was approved by the Institutional Research Ethics Committee
(protocol number CAAE 77633124.2.0000.520). CKD progression was assessed using
Kaplan—Meier survival analysis. Risk factors associated with disease progression were
analyzed using univariate Cox proportional hazards regression. Variables with a p-value
<0.20 in univariate analysis were included in the multivariate model. A significance level
of a < 0.05 was considered for all statistical analyses.

Results

Of the 38 initially followed patients, three were excluded due to incomplete
records, being in CKD stages | or Il, or already on dialysis. Thus, 35 patients were

included in the final analysis. The median age at the end of the study was 10 years
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(interquartile range: 3.6 — 14.0 years), with a predominance of males (n = 24; 68.6%).
The median follow-up time was 66 months (13-177). The etiology of CKD was
glomerular disease in two patients (5.7%) and non-glomerular in 33 (94.3%). The median
GFR decreased significantly from 36.6 (27.9-49.0) to 28.7 (16.2—37.3) mL/min/1.73m?
(p = 0.001) during the study period. Alongside, there was an improvement in the mean
height-for-age z-score during follow-up [-2.1 = 1.9 at baseline to -2.0 + 1.9 atend (p =
0.001)], although this change did not impact the prevalence of short stature (45.7% at
baseline and 40.0% atend; p = 0.612). Regarding blood pressure, 37.1% of patients were
hypertensive at the beginning, compared to 28.6% at the end (p = 0.128). There was a
reduction in the prevalence of metabolic acidosis from 26.8% to 18.0% (p = 0.001). Mean
hemoglobin levels improved from 10.3 £ 2.0 g/dL to 11.0 + 2.0 g/dL (p = 0.001), along
with a trend toward decreased anemia prevalence (74.3% to 60.0%; p = 0.0585).
Hyperphosphatemia was 11.4% at baseline and 14.3% at study end (p = 0.477). PTH
levels increased significantly, with a median of 92.3 pg/mL (51.4-174.4) at baseline to
137.0 pg/mL (90.3-346.0) at end (p = 0.005). Proteinuria was highly prevalent from the
start (68.6%) and remained high at the end (80.0%), with no statistically significant
improvement (p = 0.275). These data are detailed in Table 1.

Of the 35 children included, 28.6% showed CKD progression during follow -up,
defined by initiation of replacement therapy (transplant n=2, dialysis n=4), >50%
reduction in GFR or GFR <15 mL/min/1.73m2 (n=3), and one death (n=1). Figure 1 shows
the Kaplan-Meier curve for the outcome.

In the univariate Cox regression analysis, height-for-age z-score, GFR, advanced
CKD stages (IV and V), serum levels of hemoglobin, bicarbonate, phosphorus, alkaline
phosphatase, PTH, PTH >2 times the reference value, and presence of hyperphosphate mia

were significantly associated with disease progression. However, in the multivariate
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analysis, only serum hemoglobin levels, PTH >2 times the reference value, and

hyperphosphatemia remained independently associated with CKD progression (Table 2).

Discussion

In this study of 35 children and adolescents with chronic kidney disease (CKD)
followed at a tertiary hospital in Northeastern Brazil, the CKD progression rate was
28.6%, consistent with findings from both national and international studies. A
multicenter cohort from North America and Europe reported a 35% progression rate over
four years’, while a Brazilian study conducted in S&o Paulo observed a 21% progression
rate over two years8. These comparable results underscore the relevance of our findings,
particularly within a regional context characterized by potential healthcare limitations and
a paucity of epidemiological data on pediatric CKD.

Multivariate analysis identified three variables independently associated with
CKD progression: low hemoglobin levels, parathyroid hormone (PTH) concentrations
greater than twice the upper reference limit, and hyperphosphatemia. Hemoglobin
remained significantly associated with progression after adjustment for confounders,
supporting previous research by Belangero etal., that highlights anemia as a contributor
to CKD deterioration in childreng.

Elevated PTH levels were also associated with worse outcomes, reflecting the
contribution of mineral and bone disorders to increased morbidity and declining kidney
function®, as reported by Hu et al. in adult datal®, and further supported by pediatric
research demonstrating that PTH concentrations above twice the reference range
negatively impact bone health, growth, and overall morbidityl. Hyperphosphatemia,
frequently linked to tubular damage and endothelial dysfunction, was another significant
predictor of progression in our cohort2. In pediatric patients, this association is

particularly critical due to the role of phosphate in skeletal development and growth1s,
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Other variables, including height-for-age z-score, baseline glomerular filtration
rate (GFR), CKD stages IV and V, and serum levels of bicarbonate, alkaline phosphatase,
and phosphate, were also associated with CKD progression in Univariate analysis.
Height, as an indicator of nutritional and developmental status, and baseline GFR, as a
marker of initial disease severity, are well-established predictors of progression in
pediatric CKD populations4.

Low serum bicarbonate levels emerged as a potential risk factor for progression.
This finding aligns with previous pediatric studies that have implicated metabolic acidosis
in the pathogenesis of CKD progression and systemic inflammation?.

Although proteinuria and arterial hypertension are well-established risk factors for
CKD progression, they were not statistically significant in this study. Nonetheless, both
variables were included in the multivariate analysis due to their high prevalence in the
cohort and the convincing evidence in the literature supporting their role in disease
progression. The absence of a significant association may be attributed to the limited
sample size and variability in treatment responses among participants. Numerous studies
have demonstrated that persistent proteinuria and poor blood pressure control are key
contributors to the decline in kidney function in pediatric CKD. Therefore, maintaining
tight control of proteinuria and hypertension remains a fundamental strategy for slowing
CKD progression in children4.

This study has several limitations, including its small sample size and
retrospective design, which may affect the generalizability of the findings and limit the
ability to control for confounding variables. However, it provides valuable insights into a
pediatric population in a region where data on CKD are scarce. Moreover, the use of
multivariate analysis enhances the robustness of the findings by identifying independent

risk factors associated with disease progression.
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Conclusions

In addition to the management of proteinuria and hypertension, close monitoring
of anemia, mineral metabolism, and renal function is essential for the effective
management of pediatric CKD. Further large-scale, multicenter studies are warranted to
enhance the understanding of the factors influencing CKD progression in this population.
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Tabela 1 — Dados demogréaficos, clinicos e laboratoriais dos pacientes no inicio e ao

final do periodo de estudo

Variavel Inicio do Fim do periodo de P
acompanhamento n=35 estudo n=35
Idade (anos) 4,0 (1,0-80) 10,0 (3,6 — 14,0) 0,001
Sexo masculino (n, %) 24,0 (68,6) - -
Tempo de - 66 (13-177) -
acompanhamento
Etiologia (n, %) - - -
Glomerular (n, %) 2,0 (5,7) - -
Na&o glomerular 33,0 (94,3) - -
Escore Z de altura para -21+£19 2019 0,001
idade
Baixa estatura 16,0 (45,7) 14,0 ( 40,0) 0,612
Pressdo arterial 90,0 (86,0 —100,0) 98,0 (89,0 —110,0) 0,276
sistolica
Pressdo arterial 60,0 (50,0 —60,0) 60,0 (55,0 —75,0) 0,041
diastolica
Hipertensdo 13,0 (37,1) 10,0 ( 28,6) 0,128
TFG (mL/min/1.73m?) 36,6 (27,9- 49,0) 28,7( 16,2 — 37,3) 0,001
Creatinina (mg/dL) 12 (09 -19) 2,6 (1,6 —34) 0,001
Bicarbonato (mEg/L) 179 +44 21,2 + 33 0,001
Acidose metabdlica 26,0 (74,3) 18,0(51,4) 0,004
Hemoglobina (g/dL) 103 +2,0 110 £20 0,001
Anemia 26,0 (74,3) 21,0 (60,0 0,058
Calcio (mg/dL) 98 £ 09 94 £0,7 0,827
Fosforo (mg/dL) 55 (4,7 -59) 49 (44 -57) 0,189
Hiperfosfatemia 4,0 (114) 50 (14,3) 0,477
Fosfatase alcalina 309,0( 208,0 —444,0) 300,0 (226,0 —403,0) 0,248
(U/L)
PTH (pg/mL) 92,3 (514 —174,4) 137,0 (90,3 — 346,0) 0,005
PTH >2x valor normal 13,0 (37,1) 17,0(48,6) 0,238
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Vitamina D (Ul) 36,0 (30,9 —46,0) 41,0( 33 - 46) 0,298
Colesterol (mg/dL) 1544 + 354 176,0 £41, 4 0,466
Acido drico (mg/dL) 49 (3,7 -63) 52 (4,7 —6,6) 0,278
Relacdo P/C (>0.2 g/g) 24,0 (68,6) 28,0 (80,0) 0,275

Os dados sé@o apresentados como n/%, média * desvio padrdo ou mediana (intervalo
interquartil). O tempo de acompanhamento é apresentado em meses. Relacéo P/C =
proteina/creatinina.

Figura 1 — Curva de Kaplan-Meier mostrando a progressao da DRC
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Tabela 2 — Andlise dos fatores de risco para progressao da doenca renal cronica
presentes no inicio do acompanhamento

Andlise Bivariada

Variavel RR IC 95% p=
Idade 091 0,75 -111 0,382
Sexo 0,82 0,23- 2,96 0,773
Escore Z de altura para idade 0,62 0,41- 0,92 0,019
Creatinina 145 0,75 -2,78 0,264
TFG 0,92 0,86— 0,99 0,038
Estagios IVe V 4,30 1,18 — 15,90 0,027
Hemoglobina 0,70 0,55- 0,90 0,005
Anemia 0,02 0,00- 7,95 0,212
Bicarbonato 0,82 0,69- 0,98 0,032
Acidose metabdlica 041 0,52- 3,36 0,411
PTH 1,00 1,00- 1,00 0,014
PTH 2x > normal 0,09 0,02- 0,49 0,005
Fosfatase alcalina 1,00 1,00 —1,00 0,007
Calcio 0,57 0,29 -1,13 0,113
Vitamina D 0,96 0,90- 1,02 0,274

Fosforo 2,49 1,36- 454 0,003



Hiperfosfatemia
Colesterol
Acido Urico
Proteindria
Hipertensdo

41,1 4,06 —416,7 0,002

0,97 0,95 —1,00 0,084
0,94 0,69 —1,29 0,724
0,67 013 -324 0,619
1,25 0,31- 5,04 0,747

Variavel

Andlise Multivariada — Stepwise Forward

RR IC 95% p=

Hemoglobina
PTH 2x > normal
Hiperfosfatemia

0,557 0,337- 0,919 0,022
25,92 2,325 — 289,42 0,008
277,845 8,062 -957556 0,002
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ANEXO TEXTO COM AS INSTRUCOES DE FORMATACAO PARA A
REVISTA LATINOAMERICANA DE NEFROLOGIA + ARQUIVO CLICAVEL

POF

Instructions to
authors - nefrologie

Instructions to authors

Revista Nefrologia Latinoamericana (Latin American Journal of Nephrology) is the
official publication of the Latin American Society of Nephrology and Hypertension
(Sociedad Latinoamericana de Nefrologia e Hipertension, SLANH).

SLANH is a scientific body founded in 1970, consisting of the National Nephrology
Societies of more than 20 countries and of nephrology physicians of Latin America,
which has as its basic aims to work for the renal health of the Latin American
population by improving the training of the nephrologists of the region and the
promotion and dissemination of the scientific advances associated with these aims.

Revista Nefrologia Latinoamericana publishes three issues per year, as well as
special editions. It accepts works written in Spanish and English on aspects
associated with basic and clinical research on diverse topics related to nephrology,
such as glomerulopathies, immunological diseases, diabetes, arterial hypertension,
bone and mineral metabolism, dialysis and renal transplant, both in adults and

paediatrics. Continuing Medical Education is one of its aims, contributing to the
training of specialists and updating the concepts of the different kidney diseases.

To this end, Revista Nefrologia Latinoamericana will consider contributions in the
following sections:

. Editorial

. Original article

- Review article

. Clinical case

- Image in nephrology
. Letter to the editor

Manuscripts must be uploaded in electronic form through the new editorial system
at http://publisher.nefro.permanyer.com  (http://publisher.nefro.permanyer.com),
where the author for correspondence should register asthe author of the article. Once
this author has obtained an username and password, the documents should be
uploaded following the instructions.
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**To avoid duplications in the system, please refrain from creating a new request
when resubmitting your modified files. You should continue using the same
reference until your manuscript completes the editorial process.

All articles must include, without exception, title, name and surname(s) of each
author (without titles or positions), affiliation, name and address of the
correspondence author, the complete manuscript text, tables and figures. Texts must
be submitted in Microsoft Word format. Manuscripts must be correctly written in
Spanish or English. The text must be typed, double spacedin Times New Roman 12
font and with each section starting on a new page: front page, English and Spanish
summaries with their key words, main text body, references, tables and figures
footnotes. Beginning with the front page, the pages will be numbered consecutively,
and the number will be placed on the top of every page.

Original articles, review articles and report cases, should include a first page with all
personal data, a full manuscript file completely anonymous and the declarations of
conflict of interest, funding and ethical responsibilities that the author can fill in
electronically when submitting the article.

The front page must show the title of the work in Spanish and English and a short
title with less than 40 characters (counting letters and spaces); the authors’ names
(without titles or academic degrees); their institution of registration (affiliations);
email address and full name of the corresponding author; acknowledgments and the
funding if exists.

We kindly request that you also include your ORCID number. ORCID (Open
Researcher and Contributor ID) is a unique and persistent identifier for researchers
that serves to distinguish your academic work and enhance the visibility of your
publications. It is essential for ensuring accurate attribution of authorship and
avoiding confusion among authors with similar names. Registration is free and
available at: https://orcid.org (https://orcid.org).

The full manuscript file should be completely anonymous and include the summary
in Spanish and in English, the full text of the manuscript, references, tables and
figures footnotes.

For more information about manuscript preparation, we suggest consulting the
website of Uniform Requirements for Manuscripts Submitted to

Biomedical Journals (www.icmje.org (http://www.icmje.org)). For further details:

International Committee of Medical Journal Editors
(http//www.icmje.org/recomme ndations/browse/manuscr ipt- preparation/preparing-
for-submission.html

(http://www.icmje.org/recomme ndations/browse/manuscr ipt- preparation/preparing-
for-submission.html)).
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This summary will be presented in a maximum of 200 words, indicating the purpose
of the research; basic procedures (sample selection, observational and analytical
methods); main findings (specific data and, if possible, their statistical significance);
as well as relevant conclusions and originality of the research. At the end, 3 to 6
keywords will be entered to facilitate inclusion in international indexes. We
recommend using the terms from the Medical Subject Headings of the most recent
Index Medicus.

Summary in English

This summary will be presented in a maximum of 200 words, using the same
characteristics of the Spanish summary. It will begin with an English language
version of the title. It will also contain 3to 6 keywords. To ensure quality, we suggest
having this paragraph reviewed by an experienced translator.

Introduction

It must include background information, approach to the problem and purpose of the
study, all clearly worded and well supported by the bibliography reviewed.

Material and methods

The characteristics of the sample and the methods used, with relevant references,
will be clearly marked so that reading of this chapter allows similar studies to be
conducted by other researchers. The statistical methods used must be clearly marked
with their corresponding reference. The authors must detail in this section the ethical
procedures followed; necessary for experiments with animals, patients, confidential
data management, informed consent, etc. And that they have obtained the
corresponding authorization by the ethics committee of their institution.

Results

The main findings of the study must be included and may be compared only with

figures or graphics which are strictly necessary and are intended to extend the
information contained in the text.

Discussion

The results must be contrasted with the information reported in the literature, and
with the objectives and hypotheses expressed in the work. Original articles must not
include a Conclusion section.

Conclusions

In this section, authors must summarize the main conclusions of their study and the
future recommended studies in case conclusions are preliminary. Conclusions should
be in agreement with the objectives of the study and they should be directly
originated from the reported results.
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Acknowledgments

This section will contain acknowledgments to individuals and institutions, as well as
financing sources. This section belongs to the first front page in order for the main
text file to remain anonymous.

References

These will be presented in accordance with the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals (International Committee of
Biomedical Journal Editors). References will be marked with consecutive Arabic
numerals, sorted in the order in which they first appear in the text. They will be
referred to in the text, tables, and figure footnotes with the corresponding numbers.
In quotations with multiple authors (more than six authors), only the first 3 authors
of the work must be included, followed by et al., after the abbreviation of the name/s
of the 6th author. In case of 6 or fewer authors, all 6 must be included in the quotation
(https://www.nlm.nih.gov/bsd/uniform_require ments.html
(https://www.nlm.nih.gov/bsd/uniform_require ments.html)).

- Articles published in periodic journals must appear in the following
format: Welt CK, Chan JL, Bullen J, Murphy R, Smith P, DePaoli AM, et
al. Recombinant human leptin in hypothalamic Women with amenorrhea. N
Engl J Med. 2004;351(10):987-97.

- References to books must include the name of the publisher, as well as the
city and country of publication, and the year of publication, in accordance
with the following model: Aréchiga H, Somolinos J. Contribuciones
mexicanas a la medicina moderna. México, D.F.: Fondo de Cultura
Econdmica; 1994.

- References to chapters in books must appear as follows: Pasternak RC,
Braunwald E. Acute myocardial infarction; or: Isselbacher KJ, Braunwald
E, Wilson JD, Martin JB, Fauci AS, Kasper DL, eds. Harrison’s Principles
of Internal Medicine. 12.a ed. Nueva York: mcgraw-

Hill Inc.; 1994., pp. 1066-77.

Tables

They must be double spaced and consecutively numbered in Arabic characters, in
the order quoted in the text, with the titles in the top and the meaning of abbreviations
as well as explanatory notes in the footer. They must be included at the end of the
manuscript, after the references section.

Figures or graphs

Figure footnotes must be written double spaced. The footer must contain the
information needed to correctly interpret the figure without resorting to the text. The
text must reference them in order. Qualities: The graphics, layouts and drawings
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must be generated in high resolution graphics programs (JPG, TIFF, EPS,
PowerPoint and lllustrator). All iconography must be original. Where this is not the
case, the source reference must be quoted, and the author must obtain prior
permission of the relevant publisher. In the figures, data already written in the text
will not be repeated. Photographs of objects must include a rule to calibrate the
reference measurements. In microphotographs, the microscopic magnification or
reference micron bar must appear. The patient’s name, face, data or any other
recognizable feature will not be shown in the figures. We suggest that authors add
color illustrations which adequately enrich the text. The cost of color illustrations
will be covered by the corresponding author.

Ethical responsibilities

With regard to potential conflicts of interest, individual right to privacy and data
confidentiality, aswell and human and animal rights, the journal adheres to the latest
version of the Recommendations for the Conduct, Reporting, Editing and Publication
of Scholarly Work in Medical Journals (formerly the Uniform Requirements for
Manuscripts) published by the International Committee of Medical Journal Editors,
found at http//www.icmje.org (http:// http://www.icmje.org). Copies will be
required of informed consent forms in the case of studies in patients and clinical
cases, and of the letter from the Independent Ethics Committee of the corresponding
institution in the case of clinical and experimental studies.

Funding

The authors must mention all organizations that funded their research in the Funding
section of your submission, including grant numbers where appropriate.

Conflict of interests
Authors must describe any financial or personal relationship with any other person
or organization which can cause a conflict of interest regarding this article.

To promote the transparency and quality of the research, the authors will be asked as
an essential requirement to self-assess adherence to the relevant international
guidelines according to the type of study:

—Clinical trials: CONSORT (http://www.consort-statement.or g/

(http://www.consort-statement.org/)). In addition, all trials must be registered
in one of the international databases, and the corresponding registration number
must always be indicated.

- Observational studies: STROBE (www.strobe-statement.org

(https://www.strobe-statement.org/)).

- Diagnostic tests: STARD (www.equator-network.org/reporting-

guidelines/stard/ (https://www.equator -

network.org/reportingguide lines/stard/)).
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- For other types of studies, consult the guidelines on the EQUATOR initiative
(http://www.equator-network.org/ (https://www.equatornetwork.org/)).

TYPES OF ARTICLES

Original article

Original articles present results from clinical or basic original research. The full
manuscript text should be structured in: Introduction, Materials and Methods,

Results, Discussion and Conclusion. Maximum length for Original Articles will be
20 pages, 6 figures, 6 tables and 50 references.

COPYRIGHT

All works must be submitted together with a letter signed by every author stating
that those works have not been published previously nor have they been sent
simultaneously to another journal; that there is no conflict of interest; and that, in

case of acceptance, copyright will be transferred to Revista Nefrologia
Latinoamericana.

The views expressed in the article are those of the authors.

No articles will be accepted for review if they are not prepared in accordance with
the Instructions to Authors.
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