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ABSTRACT | [INTRODUCTION: Characterize hospital
admissions for Chronic Kidney Disease (CKD) in the public
health system in the state of Acre, from 2020 to 2022.
MATERIALS AND METHOD: This is a descriptive study carried
out using data from the Hospital Information System of the
Unified Health System (SIH-SUS) available on the website of
the Information Technology Department of the Unified Health
System. People aged 218 years treated in public hospitals in
the state of Acre in the period described with CID N18-0 and
N18-9. RESULTS: During the period, 1002 hospitalizations were
reported. A higher frequency was observed in males (61.0%)
and in the age group between 50 and 69 years old. Regarding
lethality, 96 deaths were recorded, with a prevalence of males
(66.7%) in the age group of 70 to 79 years, and predominant
up to the 2nd day of hospitalization (27.1%). There was a
predominance of hospitalizations of people residing in the
capital, Rio Branco. The amounts spent show a reduction in the
period. CONCLUSION: Hospitalization cases were higher for
older adults, there was a reduction in the number of cases in
the period, and the number of annual deaths from the disease
remained unchanged, highlighting the need to develop public
policies aimed at older adults.
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RESUMO | INTRODUGAO: Caracterizar as internacdes hos-
pitalares por Doenca Renal Crénica (DRC) no sistema publico
de salide no estado do Acre, nos anos de 2020 a 2022. MATE-
RIAIS E METODO: Trata-se de um estudo descritivo realizado
a partir dos dados do Sistema de Informacdes Hospitalares do
Sistema Unico de Saude (SIH-SUS) disponiveis no site do De-
partamento de Informética do Sistema Unico de Saude. Foram
incluidas pessoas em idade =18 anos atendidas em hospitais
publicos do estado do Acre no periodo descrito com os CID
N18-0 e N18-9. RESULTADOS: No periodo, notificaram-se 1002
internacdes. Observou-se maior frequéncia no sexo masculino
(61,0%) e faixa etaria entre 50 a 69 anos. Quanto ao quesito
letalidade, foram registrados 96 6bitos, com prevaléncia para
género masculino (66,7%) em faixa etaria de 70 a 79 anos, e
predominante até o 2° dia de hospitalizacdo (27,1%). Predo-
minaram interna¢des de pessoas que residem na capital, Rio
Branco. Os valores gastos mostram reducdo no periodo. CON-
CLUSAO: Os casos de internagées foram maiores para adultos
em idade avancada, houve redu¢do no ndmero de casos no
periodo, manteve-se o nimero de ébitos anuais pela doenca,
alertando para a necessidade de elaboragdo de politicas publi-
cas direcionadas ao publico de idade avancada.

PALAVRAS-CHAVE: Hospitalizagdo. Insuficiéncia Renal Cronica.
Sistema de Informagdes em Salde.
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1. Introduction

Chronic Kidney Disease (CKD) is a condition
characterized by the progressive and irreversible
deterioration of the endocrine and exocrine functions
of the kidneys for a period equal to or greater than
three months. The kidneys play a fundamental role in
the production of erythropoietin, which regulates the
production of red blood cells, responsible for filtering
the blood and eliminating toxins from the body, thus
contributing to the maintenance of homeostasis.
Patients with CKD experience complete loss of these
kidney functions, as well as other functions associated
with the organ.!

Its diagnosis is often associated with pre-existing
comorbidities, such as diabetes, obesity and
systemic arterial hypertension that is not adequately
controlled.? This prevalence is related to aging,
low education, smoking, lack of attention to health
assessment and a significant increase in levels of
cholesterol.? Therefore, it emphasizes the need to
adopt dietary restrictions, control weight, exercise
regularly, manage diabetes and stop smoking,
with the aim of controlling blood pressure (BP) and
reducing cardiovascular risks.?

CKD is classified into five stages, determined based
on the glomerular filtration rate (GFR) and taking into
account associated risk factors. In stages 1, 2 and 3,
treatment is conducted in Unidades Basicas de Saude
- UBS (Basic Health Units), focusing on intervention
in risk factors to prevent disease progression and
the implementation of a strict diet. Individuals in
stages 4 and 5 receive monitoring from a specialized
multidisciplinary team, with the possibility of starting
Renal Replacement Therapy (RRT) according to each
patient's needs.*

The asymptomatic evolution until reaching the most
advanced stages, corroborates late diagnosis, causing
compromise in control and treatment.? According
to the Ministry of Health, the most used treatments
are hemodialysis, peritoneal dialysis and kidney
transplantation.*

CKD is widely recognized as a public health problem,
both in Brazil and internationally, due to the high
number of cases and significant mortality rates.

In the period between 2008 and 2017, Brazil
recorded 61,378 deaths related to CKD.
Furthermore, a constant increase in hospitalization
and mortality rates was observed over these years.
This worrying trend was confirmed by data from
the 2020 Brazilian Dialysis Census, which revealed a
3.6% increase in the number of CKD cases between
July 2019 and the same period in 2020, totaling
144,779 thousand cases.>

Given the considerable volume of hospitalizations
related to CKD, the substantial costs associated with
materials and treatments, as well as the disruptions
and changes in the daily lives of patients and their
families due to uncertainty regarding the future,
there are few studies on its epidemiology, making
It is imperative to develop research that supports
education, prevention and improvement strategies
in the treatment of kidney patients. Therefore, this
study aims to characterize hospital admissions due
to chronic kidney disease, in the public health system,
in the state of Acre, from 2020 to 2022.

2. Materials and method

This article is a cross-sectional, retrospective
and descriptive study. Information regarding
hospitalizations, mortality and associated costs was
obtained through the Hospital Information Sistema
de Informacdes Hospitalares do Sistema Unico de
Saude - SIH-SUS (System of the Unified Health System),
available on the website of the Departamento de
Informatica do SUS - DATASUS (SUS Information
Technology Department).

The information taken from the SIH was collected
taking into account the 10th Revision of the
International Classification of Diseases (ICD-10)
with codes N18-0 and N18-9. The study defined
inclusion criteria that involved hospitalizations with
these codes and an analysis period covering 2020
to 2022. The sample consists of the total number of
hospital admissions registered in units of the public
health network, between the years 2020 and 2022,
hospitalizations of patients under 18 years of age
were excluded.

J. Contemp. Nurs., Salvador, 2023;12:e5304
http://dx.doi.org/10.17267/2317-3378rec.2023.e5304 | ISSN: 2317-3378

y - §


http://dx.doi.org/10.17267/2317-3378rec.2023.e5304

Data collection from the SIH-SUS was conducted through the statistical program R, using the Microdatasus package,
in the period between February and March 2022. This program simplifies the process of obtaining information
available in the DATASUS, allowing direct download into the R environment.

The variables included in the study include age, gender, city of residence, nature of hospitalization, place of
treatment, outcome, admission to an intensive care unit, duration of hospitalization, number of deaths and costs
associated with hospitalizations related to CKD.

After extracting the raw data, the variables to be included in the study were identified, followed by a cut that
separated only the variables adopted for the analysis. Subsequently, these data were subjected to analysis using
both Microsoft Excel® 2013 software and R software.®

To analyze continuous variables, measures of central tendency were used, including mean, standard deviation,
minimum and maximum. For categorical variables, relative and absolute frequencies were calculated.

To calculate the coefficient of annual hospitalizations of CKD cases in the period, the following formula was used:

Number of annual hospitalizations

. . . x 100.000
Resident population estimate

Information on the resident population estimate was obtained from the Tabnet platform, specifically in the
Demographic and Socioeconomic Data section.

The present study describes and analyzes data in the public domain; therefore, it was not necessary to submit it to
the Ethics and Research Committee/CEP as provided for in Resolution of the National Health Council No. 466/201.

3. Results

During the analysis period, 1002 hospital admissions related to Chronic Kidney Disease (CKD) were recorded in
the state of Acre. Among the cases investigated, there was a clear predominance of males, representing 61.0%
(n=611), while the female portion corresponded to 39.0% (n=391).

With regard to age group, the highest incidence of cases occurred in individuals aged between 50 and 69 years,
representing 48% of hospitalizations. Of this group, 23.9% (n=239) were between 50 and 59 years old, and 24.2%
(n=242) were between 60 and 69 years old. Of the total number of hospitalizations recorded (n=1002), 90.4%
(n=906) resulted in hospital discharge, while 9.6% (n=96) resulted in death (Table 1).
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Table 1. Characterization of hospitalizations for CKD according to data from the hospital information system (SIH), in the state of Acre, 2020-2022 (n=1002)

Variables n %

Hospitalizations 1002 100
Competence year

2020 355 35,4
2021 365 36,4
2022 282 28,1
QOutcome

High 906 90,4
Death 96 9,6
Age range

18t0 29 81 8,1

30to 39 77 7,7
40 to 49 171 17,1
50 to 59 239 23,9
60 to 69 242 24,2
70to79 140 14,0
280 52 52
Sex

Masculine 611 61,0
Feminine 391 39,0
Total 1002 100

Source: Own elaboration based on SIH-SUS data (2023).

When analyzing the distribution of hospitalizations related to CKD based on places of residence, as shown in Table
2, itis noted that the city with the highest number of hospitalizations is the capital, Rio Branco, with 67.6% (n= 677)
of the records. Next come the municipalities of Brasiléia, with 4.6% (n=46), and Epitaciolandia, with 4.0% (n=40)
of hospitalizations. Furthermore, the data indicate that 4.0% (n=40) of hospitalizations involve residents of other
states, such as Amazonas and Rondénia (data not shown).

Regarding the nature of hospitalizations, elective hospitalizations predominated, representing 82.9% (n=831), while
urgent and emergency care totaled 17.1% (n=171). The health unit that served the most patients was the Fundacao
Hospitalar Estadual do Acre (FUNDHACRE), with a percentage of 78.8% (n=790). Followed by the Hospital Geral das
Clinicas de Rio Branco (HGCRB), with 13.8% (n=138). The municipalities of Brasiléia and Epitaciolandia, together,
represent the second and third highest volumes of CKD cases. However, only 1.5% (n=15) of hospitalizations were
registered at Hospital das Clinicas Raimundo Chaar, which is a reference in the health region. With regard to
admissions to intensive care units (ICU), 5.2% (n=52) of them were recorded.
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Table 2. Distribution of Hospitalizations due to CKD according to municipalities of residence, location and nature of care, according to data from the hospital
information system (SIH), Acre, 2022-2023 (n=1002)

Variables n %
Municipality of residence
Rio Branco 677 67.6
Brasiléia 46 46
Epitaciolandia 40 4,0
Cruzeiro do Sul 25 2,5
Placido de Castro 25 25
Tarauaca 22 22
Senador Guiomard 18 1,8
Sena Madureira 16 1,6
Xapuri 15 1,5
Porto Acre 15 1,5
Boca do Acre 15 15
Bujari 11 1,1
Capixaba 1 1,1
Acrelandia 9 0,9
Porto Velho 8 0,8
Feijo 8 0,8
Pauini 7 0,7
Jordao 6 0,6
Assis Brasil 5 0,5
Mancio Lima 5 05
Santa Rosa do Purus 4 0,4
Envira 4 0,4
Manoel Urbano 3 0,3
Porto Alegre 2 0,2
Rodrigues Alves 1 0,1
Eirunepé 1 0,1
Ipixuna 1 0,1
Ourém 1 0,1
Campo Grande 1 0,1
Character of hospitalization
Elective 831 82,9
Urgency and emergency 171 171
Health Establishment
FUNDHACRE 790 78,8
Hospital Geral das Clinicas of Rio Branco 138 13,8
Hospital Regional do Jurua 26 2,6
Hospital Santa Juliana 24 2,4
Hospital das Clinicas Raimundo Chaar 15 1,5
Hospital Dr Sansao Gomes 5 0,5
Hospital Epaminondas Jacome 3 0,3
Maternidade e Clinica de Mulheres Barbara Heliodora 1 0,1
ICU admission
Yes 52 5,2
No 950 94,8

Source: Own elaboration based on data from SIH-SUS and IBGE (2023).
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Table 3 displays the characterization of death cases registered in the hospital information system. A higher
mortality rate related to the disease was observed in males, corresponding to 66.7% (n=64), compared to the
total number of deaths in females, which was 33.3% (n=32). It is notable that the most affected age group was the
elderly between 70 and 79 years old, representing 31.3% (n=30) of total deaths, although this is not the age group
with the highest number of hospitalizations.

When carefully examining mortality records, it is relevant to note that 22.9% (n=22) of deaths occurred in the
Intensive Care Unit (ICU), while the vast majority, equivalent to 77.1% (n=74), occurred outside this environment. It
is noteworthy that the year 2020 recorded the highest percentage of deaths, representing 38.5% (n=37) of the total.
With regard to the time interval between hospitalization and death, it was identified that the highest rate of deaths
occurred in the first days of hospitalization, mainly between the 2nd and 14th day of hospitalization (Table 3).

Table 3. Characterization of cases of Deaths due to Chronic Kidney Disease (CKD) based on records in the hospital information system (SIH), in the state of Acre,
2020-2022 (n=96)

Variables n %
Competence year
2020 37 38,5
2021 33 34,4
2022 26 27,1
Sex
Masculine 64 66,7
Feminine 32 33,3
Age range
1810 29 2 2,1
30to 39 2 2.1
40 to 49 6 6,3
50 to 59 16 16,7
60 to 69 28 29,2
70t0 79 30 31,3
280 12 12,5
Age viability (mean and standard deviation) 66,51+13,25
ICU admission
Yes 22 229
A 74 77
Length of hospitalization until death
Death within the 2nd day of hospitalization 26 271
Death from the 3rd to the 7th day of hospitalization 20 20,8
Death from the 8th to the 14th day of hospitalization 23 24,0
Death from the 15th to the 21st day of hospitalization 12 12,5
Death from the 22nd to the 28th day of hospitalization 6 6,25
Death after 28th day of hospitalization 9 9.4

Source: Own elaboration based on SIH-SUS data (2023).

Analysis of the prevalence of hospitalizations per population in the state, as detailed in Table 4, reveals a reduction
over the period considered. In 2020, the prevalence was 39.69 per 100,000 inhabitants, while in 2021 it increased
slightly to 40.25 and, in 2022, it decreased to 33.98. The global analysis of the data shows that the average
prevalence over the three years was 114.25 per 100,000 inhabitants, with the year 2021 showing the highest
prevalence (40.25).
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Table 4. Distribution of the proportion of hospitalization cases due to Chronic Kidney Disease (CKD), based on records in the hospital information system (SIH),
in the state of Acre, 2020-2021 (n=720)

Competence Number of Estimated Proportion for
year hospitalizations population each
100,000
inhabitants
2020 355 894.470 39,69
2021 365 906.876 40,25
2022 282 829.780 33,98
Total per year 1002 877.042 114,25

Source: Own elaboration based on SIH-SUS data (2023).

During the period analyzed, total expenses totaled R$967,217.29, of which R$120,439.42 were allocated to
professional services and R$846,777.87 to hospital services. It is important to note that the year 2020 recorded the
highest volume of expenses, totaling R$355,459.94, to meet the needs of 355 patients. In the subsequent year, in
2021, expenses totaled R$341,511.39, intended to serve 365 patients. In 2022, total expenses were R$270,245.96,
of which R$34,269.60 were attributed to professional services and R$235,976.36 to hospital services, as indicated
in Table 5.

Table 5. Distribution of hospitalizations for Chronic Kidney Disease according to the resident population over the years 2020-2023 based on records in the
hospital information system (SIH) according to the variables expenditure (R$) and discharge/death outcomes, in state of Acre, 2020-2022 (n=1002)

Corresponding year 2020 2021 2022 total

N of hospitalizations 355 365 382 1002

Estimated population 894.470 906.876 829.780 877.042
(average)

Proportion for every 100,000 39,69 40,25 33,98 114,25

inhabitants

Value in R$

Value of Services
professionals
Service Values

44.550,69 41.619,13 34.269,60 120.439,42

310.909,25 299.892,26  235.976,36 846.777,87

Hospital

Total values 355.459,94 341511,39  270.245,96 967.217,29
Number of deaths in ICU 20 15 19 52
Death in the period 9 (40,9%) 6 (27,3%) 7(31,8) 22 (100,0%)
High 10 (33,3%) 9 (30,0%) 11(36,7%) 30 (100,0%)

Source: Own elaboration based on SIH-SUS data (2023).

Analysis of admissions to Intensive Care Units (ICU) during the period in question reveals a total of 52 cases.
Among these cases, 2020 recorded the highest number, with 19 hospitalizations, of which 40.9% (n=9) resulted in
death. Then, the year 2022 presented 18 ICU admissions, with a death rate of 31.8% (n=7), as indicated in Table 5.

4. Discussion

The present study revealed the occurrence of 1,002 records of hospital admissions for the treatment of Chronic
Kidney Disease (CKD) in the state of Acre, covering the period from 2020 to 2022. There is a notable predominance
of hospitalizations among male individuals. These findings are in line with a global trend observed in previous
studies.2 Among the non-modifiable risk factors associated with disease progression, sex plays an important role,
as it presents a greater risk of CKD progression.”
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Furthermore, gender differences in access to health
services in primary care also contribute to this
disparity, as women tend to seek health services
more for preventive consultations compared to
men.8 In this sense, the actions developed by nurses
in the prevention and control of CKD are of great
relevance to health services aimed at this disease.
It is worth highlighting the role of nurses in carrying
out nursing consultations, in education and diagnosis
programs, self-care guidelines, advice on lifestyle
changes regarding healthy eating, physical exercise,
smoking cessation, considering that these factors are
associated with the progression and complications of
the disease.

In relation to places of residence, there was a
significant concentration of services in the capital, Rio
Branco, with 677 of the 1002 records. The state has
three Health regions (Alto Acre, Baixo Acre and Purus
and Jurud and Tarauacd/Envira) and 953 of the 1002
hospitalizations occurred in hospitals located in the
capital, belonging to the Baixo Acre and Purus region.
This concentration highlights the dependence on
other hospital units to address chronic issues, such
as CKD. In the state of Acre, the installed capacity
for health services is highly centralized in the capital,
due to the limited availability of beds and nephrology
specialists in the interior regions of the state.?

According to the Federal Council of Medicine, Rio
Branco has a proportion of 1.99 doctors per thousand
inhabitants, while in the interior municipalities, this
proportion is 0.51 doctors per thousand inhabitants.
This discrepancy in medical availability between
the capital and the interior results in an inequality
indicator above the national average in the state of
Acre (Acre=3.89 vs. Brazil=3.80).10 Compared to other
Brazilian states, such as Amazonas, which records
an inequality indicator of 12.29, Acre has a lower
inequality index in medical availability. However, it
is important to highlight that Acre faces a shortage
of doctors both in the capital and in the interior, an
issue that is also observed in Rondénia.'®

Hospitalization rates revealed a higher occurrence
in adults aged between 60 and 69 years, followed by
individuals aged 50 to 59 years. This trend is in line
with national data on hospitalizations for this disease,

observed from 2014 to 2019, which indicate an
increase in the prevalence of hospitalizations as the
Brazilian population ages.> It is worth noting that
elderly patients require special attention from the
multidisciplinary health team due to the greater risk
of disease progression, which is often aggravated by
the presence of other chronic conditions common in
this age group, such as systemic arterial hypertension
(SAH).'2 Hospitalizations are more frequent among
elderly people who have multiple health conditions.”®

Although hospitalizations were more common
among people aged 50 to 69 years, the fatality rate
was higher in the group of adults in older age groups
(70 to 79 years). Similar results were found, the
highest percentage of deaths occurred in individuals
with an average age of 75 years.>* The author also
describes the increase in the mortality rate in more
advanced age groups, which is associated with the
aging process of the population, and the presence of
hypertension and DM.#

In 2020, the highest death rate was observed, which
subsequently showed a reduction in the following
years. Other studies indicated that the incidence
of COVID-19 was relatively high, with 684 cases per
10,000 records, of the crude death rate for people
being treated for CKD, 4.2% were attributed to
COVID-19 in 2020. Those patients who died were
significantly older and had a greater predisposition to
developing heart and respiratory diseases.™

Globally, CKD had a higher prevalence in women in
stages 1 to 3, while mortality was more significant
among men, suggesting that disease progression
is faster in males.'® The Ministry of Health has set a
goal of reducing premature mortality (between 30
and 69 years old) due to Chronic Non-Communicable
Diseases (NCDs) by the year 2030, with a decrease of
2% per year.”” Emphasizing the continued importance
of conducting studies that address the progression
of CKD, as well as the care and management of risks
associated with this condition. In this sense, the
nurse performs functions in the management of the
disease18, with guidance on treatment modalities,
interventions in the development of diseases
secondary to CKD such as anemia, metabolic
disorders, care with vascular or peritoneal access.*”
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Regarding the length of hospitalization until the
date of death, there was a higher prevalence of
mortality in hospitalizations in the first days of
hospitalization. The outcome of hospitalizations
of patients with CKD is associated with a longer
period of hospitalization with greater morbidity
resulting from the disease.” Institutional mortality
is a fundamental criterion for evaluating hospital
quality, considering the number of deaths after the
first 24 hours of hospital admission20, the increase
in in-hospital mortality is related to the lack of beds
in Intensive Care Units (ICU), resulting in less specific
care.?’ Mortality is more common for patients
referred by Ponto Socorro, UBS and ICU when
compared to those referred by a nephrologist.?2 In
this context, it suggests that the insufficient number
of nephrologist specialists in the state, combined
with the lack of ICU, establishes a relationship with
the short length of hospital stay until death.

Regarding gender, the highest mortality rate among
males, which is in line with other studies carried
out in the states of Amazonas and Espirito Santo.?
It is essential to highlight that higher mortality rates
are linked to factors such as advancing age, lack of
seeking specialized medical care in nephrology, the
presence of diabetes and hospitalizations that occur
in the first months of hemodialysis treatment.?

With regard to expenses, a decrease was observed
in parallel with the reduction in the number of
annual hospitalizations, in contrast to the increase
in both annual hospitalizations and expenses,
which demonstrates an increasing trend in the
national average.! The highest peak in expenses
and hospitalizations was recorded in 2020, which
suggests a correlation with complications resulting
from COVID-19 and the delay in immunizing
these patients. This has led to greater demand for
professional services and hospital support and is
possibly the main factor behind this finding. An
assessment of spending related to the disease in
Taiwan revealed an increase over the years, being
more significant for outpatient consultations than
for hospital admissions. Furthermore, the analysis
detailed that the majority of expenses are related to
hospitalizations of individuals aged between 65 and
75 years, followed by those aged 75 and over.?

Among the limitations of this study, the use of
secondary data deserves to be highlighted, which
may result in the incomplete representation of the
epidemiological situation of the disease in the state,
duetothe possibility of under-reporting. Furthermore,
it was not feasible to assess the presence of COVID-19
in these CKD patients due to the unavailability of data.

5. Conclusions

During the period covered by this study (2020 to
2022), the rate of hospitalizations due to the disease
was 114.25 hospitalizations per 100,000 inhabitants.
CKD mainly affects older men, both in terms of
incidence of cases and deaths. The number of
hospitalizations decreased over this period, as did
the expenses associated with these hospitalizations.
Mortality was notably higher in hospitalizations that
occurred in the first two days, remaining at high
levels until the 14th day.

Therefore, this information highlights the urgency of
implementing public policies that promote health,
improve care infrastructure and strengthen the
response due to the high incidence in the state. The
data instigates the need to decentralize care to other
health regions, as it would represent less financial
costs with treatment outside the home, as well as
reducing the stress on patients caused by traveling
long distances to receive specialized care. They also
urge health professionals to adopt preventive and
disease control approaches, applying best practices
to ensure personalized and continuous care for this
population.
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