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Abstract

Objective: To describe the clinical and epidemiological scenario of patients with chronic kidney disease
undergoing hemodialysis.

Method: Retrospective study with secondary data collected from the medical records of patients over 18 years of
age on hemodialysis from January 2016 to December 2018.

Results: 507 patients underwent ambulatory and/or hospital hemodialysis during the study period. From these,
494 participants were included, comprising 383 who were still under treatment at the end of the study period and
111 who died during the study period. The majority of hemodialysis patients were male, with a mean age of 56.6
years, non-white (77.4%), in a stable relationship (51.6%), retired (54.9%), and with low education (73.9%). Most
participants started hemodialysis with the use of a central venous catheter (83.3%), which was maintained for
43.8% of the treatment time. Participants used an average of 18.91 medications daily. More than half of the deaths
occurred during the first two years of treatment, with 30.6% of these occurring in the first 12 months of
hemodialysis. Evaluation of the results of the clinical outcome of death demonstrated a relationship between age
(p= 0.003), number of comorbidities (p = 0.009), time using a central venous catheter (p = 0.025), and white
ethnicity (p = 0.021). Septic shock was the main cause of death (56.8%).

Conclusion: Some factors related to the prognosis of the disease cannot be changed, such as age and white
ethnicity. However, greater attention to the management and adequate monitoring of comorbidities is necessary, as
well as a reduction in the time spent using a central venous catheter. Due to polymedication, pharmacotherapeutic
monitoring is indicated, both for the prevention of drug related problems and for discussions concerning drug
discontinuation.
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1. Introduction

The incidence rate of chronic kidney disease (CKD) continues to increase progressively each year. In 2016, Taiwan,
the United States, and the Jalisco region of Mexico had the highest incidences of patients undergoing treatment for
chronic renal failure (CRF), with rates of 493, 378, and 355 patients per million (ppm) of the general population,
respectively (United States Renal Data System, 2018). According to data from the Brazilian chronic dialysis
survey 2017, Brazil had an average annual increase in the number of dialysis patients of approximately 6%. It is
estimated that, in 2017, approximately 127,000 people were on an outpatient dialysis program and the incidence
rate has reached 194 ppm. In Mato Grosso do Sul, the prevalence rate was estimated at 678 ppm in 2016, totaling
1,818 patients undergoing chronic dialysis (Sesso, Lopes, Thomé, Lugon, & Martins, 2017).

Certain comorbidities are frequent among dialysis patients, such as systemic arterial hypertension (SAH), diabetes
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mellitus (DM), cardiovascular disease, metabolic disorders, and obesity (Stenvinkel, Zoccali, & Ikzler, 2013;
Albertus, Morgenstern, Robinson, & Saran, 2016; Johnson et al., 2016). Complications acquired from or related to
a decline in renal function include uremia, anemia, hyperkalemia, hyperparathyroidism, hyperphosphatemia and
hyperkalemia. Additionally, dialysis patients are often exposed to nosocomial infections secondary to necessary
treatment procedures (Hill et al., 2016; Bello et al., 2017; Hanudel, Froch, Wales, Jippner, & Salusky, 2017;
Swaminathan, Mor, Mehrotra, & Trivedi, 2017; Vilay, 2019).

Dialysis patients are affected by required changes in lifestyle, including restrictive diets, controlled fluid intake,
and frequent, lengthy visits to dialysis facilities in addition to the potential side effects of the therapy, which
include pain, nausea, emesis, cramps, and malaise (Ribeiro, Alencar, Feitosa, & Mesquita, 2013; Nayana et al.,
2017; Fleishman, Dreiher, & Shvartzman, 2018; Jacobson et al., 2019). Due to these changes imposed by dialysis
treatment, as well as its consequences, many patients feel frustrated that they no longer live an active and
productive life. Consequently, there is a high rate of depression in this patient population (Nayana et al., 2017;
Shirazian, 2019).

Mortality rates in patients with CRF are worrisome, especially at the initiation of treatment (Foley, Chen, Solid,
Gilbertson, & Collins, 2014; Robinson et al., 2014; Wick et al., 2017). Approximately 50% of dialysis patients
have a five-year survival, and the life expectancy of dialysis patients is one third that of the general population
when controlling for age and sex (Saran et al., 2017; European Renal Association - European Dialysis and
Transplant Association [ERA-EDTA], 2019). In Brazil, annual expenditures on renal replacement therapy (RRT)
represent 5% of the total budget of the Unified Health System (SUS) for medium and high complexity assistance,
corresponding to more than 2 billion reais (Alcalde & Kirsztajn, 2018). In the United States, a country with a high
rate of dialysis patients, the annual spending on dialysis treatments amounts to approximately $38 billion (USRDS
2018).

Worldwide, CKD mortality has increased 134.6% over approximately 25 years. Among the main causes of death
in hemodialysis (HD) patients are cardiovascular disease, infections, neoplasms, and hyperkalaemia (Naghavi et
al., 2015; Pippias et al., 2016). In Brazil, in 2017, mortality in the dialysis population was estimated at 19.9%,
representing more than 25,000 deaths (Thomé, Sesso, Lopes, Lugon, & Martins, 2019). It is worth mentioning that
lack of treatment due to patient refusal or lack of access to a type of RRT leads to the death of more than 2 million
people annually worldwide (Liyanage et al., 2015). Still, among the factors that influence survival of patients on
HD is the type of vascular access, which may be a determinant of a patient’s clinical outcome. The use of central
venous catheters (CVCs) has been associated with higher risks of infection, which leads to hospitalizations, high
mortality rates, and higher hospital costs (Muci, Tartaglione, Rotondi, Carbone, & Mazzaferro, 2017; Murray et al.,
2018).

With regards to drug treatment, it is estimated that HD patients use approximately 13.5 drugs per day, mainly
comprising of antihypertensive drugs, phosphate chelators, antibacterials, hypolipidemics, antithrombotics,
erythropoietin, iron, vitamin D and its analogues, anti-ulcer agents, psychotropics, analgesics, and antiemetics
(Mclntyre, Mcquillan, Bell, & Battistella, 2017; USRDS, 2019). Still, according to Scott, Gray, Martin, Pillans,
and Mitchell (2012), polymedicated patients may have less adherence to treatment and suffer a greater risk of
adverse effects, hospitalizations, and death. Many of the drugs mentioned are metabolized and/or eliminated by the
kidneys while others are nephrotoxic, thus making the safe use of drugs by chronic kidney patients a complex
process. HD patients require special care regarding control of kidney function, and special attention must be paid
regarding possible changes in the pharmacokinetics and pharmacodynamics of the drugs used in the face of
declining renal function (Matzke et al., 2011).

Knowing the current scenario of HD patients can contribute to the development of actions that reduce the
morbidity and mortality rates of this population, the high rates of hospitalization and premature deaths, and the
considerable costs of medical assistance required by this population. Thus, the aim of this study was to describe the
clinical and epidemiological scenario of patients with CKD undergoing HD.

2. Method

A retrospective, cross-sectional study was carried out in a large hospital with two urgency and emergency care
units (approximately 5,837 visits per month), 18 inpatient units with 495 public and 117 private beds, nine
intensive care units containing 86 beds, and a neonatal intermediate unit containing 11 beds. The hospital’s HD
service is a reference for users of the Brazilian public health system and serves an average of 44 patients per day.

Patients aged 18 years or older who underwent HD at the institution sometime between January 1, 2016, and
December 31, 2018 were included. Medical records of patients with acute renal failure were excluded.
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Secondary data were obtained from the medical records of patients who met the inclusion criteria, with
sociodemographic and clinical information being collected. Among the sociodemographic information collected,
data on gender, age, ethnicity, marital status, education, profession, origin, and place of birth were collected.
Comorbidities, treatment, type of vascular access, adherence to HD sessions, and the date and cause of death were
collected as clinical information. The vascular access used at the beginning of treatment was analyzed only for
patients who started HD therapy between January 2016 and December 2018. Adherence to HD was considered
only for patients undergoing outpatient treatment between January 2016 and December 2018. To assess adherence
to HD treatments, the presence of each patient at their scheduled HD sessions was considered and patients with less
than three absences per year of treatment were considered adherent.

This work was approved by the Research Ethics Committee involving Human Beings, with the waiver of the
Informed Consent Form (ICF) being waived for the medical records of patients who died, transferred, or were not
being treated at the institution during the period of data collection. Patients identified as being treated at the service
during data collection were invited to participate in the study and were included in the study by signing the ICF.

The collected data were statistically analyzed using the SPSS program (Statistical Package for the Social Sciences)
version 23.0. Most associations were performed using the chi-square test, while the associations between
adherence and age, adherence and number of comorbidities, death and age, and the amount of comorbidities and
type of access used during treatment were performed using the student’s t-test. A value of p <0.05 was considered
statistically significant and the Kaplan-Meier method was used to estimate the survival time.

3. Results and Discussion

Between 2016 and 2018, 507 patients underwent ambulatory or hospital HD at the study site. Of these patients, 13
were excluded because they had a diagnosis of acute renal failure. Thus, 494 patients were included in the study,
with 383 (77.5%) being treated and 111 (22.5%) dying during the study period.

Regarding the age of the participants at the beginning of HD treatment, six participants who started HD under the
age of 18 were identified, specifically being 5, 12, 14, 15, and two participants being 17 years of age. Of the total
number of participants who started HD at the age of 60 or over, there were 118 participants aged between 60 and 69
years old, 51 participants aged between 70 and 79 years old, and 13 participants aged between 80 and 89 years old.

Among the 170 participants alive in 2018, 105 were between 60 and 69 years old, 51 were between 70 and 79 years
old, 12 were between 80 and 89 years old, and the remainder were aged 91 and 92 years old. Among the 67
participants aged 60 or over who died, 34 were aged between 60 and 69, 26 were between 70 and 79, six were
between 80 and 89, and one patient was aged 90.

The mean total age of patients at the beginning of HD was 52.38 = 0.71 years (mean =+ standard error of the mean),
while patients who died during the study period started HD at a mean age of 57.21 + 1.47 years, suggesting that the
risk of death is greater for those who start HD at an older age. The mean age at death was 60.34 + 1.44 years.
Additional sociodemographic characteristics of the chronic renal patients undergoing hospital and outpatient HD
are shown in Table 1.

63



gjhs.ccsenet.org Global Journal of Health Science Vol. 13, No. 7; 2021

Table 1. Characterization of patients on hemodialysis (2016-2018) (n = 494)

Total Alive (n = 383) Deaths (n = 111)
Variables

n (%) n (%) n (%)
Gender
Male 278 (56.3) 216 (56.4) 62 (55.9)
Female 216 (43.7) 167 (43.6) 49 (44.1)
Race
Not white 382 (77.3) 305 (79.6) 77 (69.4)
White 112 (22.7) 78 (20.4) 34 (30.6)
Age group at the beginning of hemodialysis
<18 years 6(1.2) 4(1.0) 2 (1.8)
18-29 years 40 (8.1) 36 (9.4) 4 (3.6)
30-39 years 59 (12.0) 51(13.3) 8(7.2)
40-49 years 88 (17.8) 70 (18.3) 18 (16.2)
50-59 years 117 (23.7) 93 (24.3) 24 (21.6)
>60 years 184 (37.2) 129 (33.7) 55 (49.6)
Age group in 2018 *
18-29 years 23 (4.6) 18 (4.7) 5(4.5)
30-39 years 52 (10.5) 48 (12.5) 4 (3.6)
40-49 years 74 (15.0) 59 (15.4) 15 (13.5)
50-59 years 108 (21.9) 88 (23.0) 20 (18.0)
>60 years 237 (48.0) 170 (44.4) 67 (60.4)
Marital situation
Stable union 255 (51.6) 206 (53.8) 49 (44.2)
Single 239 (48.4) 177 (46.2) 62 (55.8)
Education
Up to 8 years 280 (73.9) 204 (74.5) 76 (72.4)
More than 8 years 99 (26.1) 70 (25.5) 29 (27.6)
Ignored 115 (23.2) 109 (28.5) 6(54)
Profession
Retired 271(54.9) 198 (51.7) 73 (65.8)
Housewife 79 (16.0) 63 (16.4) 13 (11.7)
Business 30 (6.1) 26 (6.8) 4 (3.6)
Building services 19 (3.8) 16 (4.2) 3(2.7)
Transport services 13 (2.6) 9(124) 4(3.6)
Domestic services 11(2.2) 10 (2.6) 1(0.9)
Others 71 (14.4) 61 (15.9) 13 (11.7)
Origin
Capital of the state of MS 367 (74.3) 279 (72.9) 88 (79.3)
Inland MS cities 124 (25.1) 101 (26.4) 23 (20.7)
Other states 3(0.6) 3(0.7) -
Place of birth
Capital of the state of MS 86 (19.9) 68 (20.9) 18 (17.0)
Inland MS cities 206 (47.7) 157 (48.1) 49 (46.2)
Other states 140 (32.4) 101 (31.0) 39 (36.8)
Ignored 62 (12.6) 57 (14.9) 5(4.5)
* Age of death.

64



gjhs.ccsenet.org Global Journal of Health Science Vol. 13, No. 7; 2021

The average age of participants during therapy was lower than that identified in studies conducted in countries in
Europe (63 years), North America (62 years), and Japan (61.5 years) (Hecking et al., 2014; Mclntyre et al., 2017;
Murray et al., 2018). However, the average age was higher than that described in national studies, which identified
average ages 0f 48.5, 49, and 51 years (Santos et al., 2018; Oliveira, Da Silva, Ferreira, & Skalinski, 2015; Oliveira
Jr, Formiga, & Alexandre, 2014).

The number of HD patients aged 60 years and over is similar to the results of European and North American
studies, in which this age group is the majority among HD patients. The results of this study corroborate evidence
that the risk of CRF increases simultaneously with age (Liyanage et al., 2015; Denic et al., 2017).

It was observed that the number of male HD participants was similar to results identified in Brazilian (57.2%) and
international (59%) studies by Hecking et al. (2014) and Marinho, Penha, Silva, and Galvéo (2017), respectively. It
is believed that progression to CRF occurs more quickly in men than in women, and that risk factors such as age at
the start of treatment for CKD, body mass index, and plasma glucose levels may contribute to progression to the
most severe stage of CKD (Neugarten, Acharya, & Silbiger, 2000; Eriksen & Ingebretsen, 2006). Additionally, it
has been observed that males tend to avoid seeking health care, which can delay the diagnosis of CKD and lead to
silent progression of CKD to the final stage of the disease (Richardson & Smith, 2011). According to the Brazilian
Ministry of Health (2020), in all Brazilian capitals, there is a greater number of men than women who tend to
neglect drug treatments for chronic diseases considered as basic diseases for CRF such as SAH and diabetes
mellitus.

IRC in Brazil affects economically active individuals, which leads to social expenses resulting from premature
retirement, in addition to expenses with HD, hospitalizations, and drug treatments (Teixeira, Lopes, Silva, &
Santos, 2015). Research participants in this study are included in this scenario, as 35.8% (97/271) of the total
retirees were prematurely retired. A study by Santos et al. (2018) identified that 65.8% of the HD patients were
retired, with 46.6% of these being premature retirements.

Our findings regarding the marital situation of HD patients confirm data observed in other studies, specifically that
the majority of patients on HD have a stable union, a finding that can be considered a positive point in relation to
the emotional health of the patients (Guerra-Guerrero, Sanhueza-Alvarado, & Caceres-Espina, 2012; Oliveira Jr et
al., 2014; Spigoloni et al., 2018).

The low level of education identified among HD patients may represent a characteristic of the Brazilian population
that seeks public health services, since the HD sector where the research was conducted is mainly aimed at patients
in the Brazilian public health service. Additional studies carried out in other Brazilian states have confirmed the
low level of education among this population (Oliveira Jr et al., 2014; Teixeira et al., 2015; Santos et al., 2018;
Spigoloni et al., 2018). However, low education should also be considered as a complication towards
understanding the guidelines for treatment of underlying diseases, understanding CKD and its stages, and adhering
to treatment, thereby aiding the progression to CRF (Frazdo, Ramos, & Lira, 2011; Kautzky-Willer, Donner,
Jensby, & Rieder, 2012; Teixeira et al., 2015). Still, with regard to education, it was observed that 23.3% (115/494)
of the participants did not have this information described in their medical records. Incomplete medical records,
whether due to lack of administrative or clinical information, compromise the quality of health services and hinder
financial and technical analysis as well as the use and quality of data for scientific research (Zunta & Lima, 2018;
Sungur, Songur, Cicek, & Top, 2019).

As for comorbidities, the majority (59.5%) of patients suffered two or more comorbidities, mainly SAH (84.8%)
and DM (47.6%) (Table 2). It was also observed that 2.4% (12/494) of the total sample did not present with any
comorbidities.
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Table 2. Identification of comorbidities among hemodialysis patients (2016-2018) (n = 482).

Comorbiditics Total Alive (n = 383) Deaths (n = 111)
n (%) n (%) n (%)
Number of comorbidities
1 188 (38.1) 152 (39.7) 36 (32.4)
2 184 (37.2) 144 (37.6) 40 (36.0)
3 80 (16.2) 58 (15.1) 22 (19.8)
4 24 (4.9) 17 (4.4) 7(6.3)
5 5(1.0) 2(0.5) 3(2.7)
6 1(0.2) 0(0.0) 1(0.9)
Description of comorbidities
Hypertension 419 (84.8) 336 (87.7) 92 (82.9)
Diabetes 235 (47.6) 178 (46.5) 57(51.4)
Cardiac problems 63 (12.8) 39 (10.2) 24 (21.6)
Depression 34 (6.9) 26 (6.8) 8(7.2)
Obesity 25(5.1) 13(3.4) 12 (10.8)
Neoplasm 20 (4.0) 11 (2.9) 9(8.1)
Prostatic hyperplasia 12 (2.4) 11 (2.9) 1(0.9)
Lupus 11(2.2) 10 (2.6) 1(0.9)
Circulatory disorders 9 (1.8) 7 (1.8) 2 (1.8)
Hypothyroidism 8 (1.6) 6 (1.6) 2(1.8)
Hyperparathyroidism 6(1.2) 2 (0.5) 4 (3.6)
Hyperthyroidism 4(0.8) 4 (1.0) 0(0.0)
Epilepsy 4(0.8) 2(0.5) 2(1.8)
Dyslipidemia 3(0.6) 2(0.5) 1(0.9)
Schizophrenia 3(0.6) 3(0.8) 0(0.0)
Osteoporosis 3(0.6) 2(0.5) 1(0.9)
Breathing problems 3 (0.6) 0 (0.0) 3(2.7)

The diagnosis of positive serology for hepatitis C was found in 2.8% (14/494) of the sample, comprising nine
living participants (2.3%) and five participants who died (4.5%). Hepatitis B was observed in only one participant
in the living group (0.3%). HIV positive serology was identified in three participants (0.6%), comprising two
living participants (0.5%) and one participant in the death group (0.9%). Hepatopathy and renal lithiasis were each
identified in 0.4% (2/494) of the participants. Parkinson’s disease, arthritis, neurosyphilis, purpura, Sjogren’s
syndrome, conversion syndrome, and pleural tuberculosis were each observed in 0.2% (1/494) of the participants.

Most patients started HD through a CVC (83.3%), which was maintained for 43.8% of the treatment time. The
values found regarding the use of CVCs, both at the onset of and throughout treatment, are above those found in
the United States and some European countries, and are far from those indexes of countries with low mortality
rates, such as Japan and Russia, where less than 10% of HD patients use CVCs during HD treatment (Xue et al.,
2013; Robinson et al., 2016; USRDS, 2018). In addition, patients starting HD using a CVC are generally
associated with late diagnoses that consequently lead to emergency HD. The use of CVCs may also be related to
the training and qualifications of the medical team, since the technical quality of these professionals can affect the
success and survival of an arteriovenous fistula (AVF) (Hecking et al., 2014).

The results regarding adherence showed that, of the 103 participants analyzed, 54 were considered non-adherent to

the treatment (52.4%). Of these patients, 14 (13.6%) died during the research period, representing 56% of the total

deaths in the analyzed sample in relation to adherence. Among the non-adherent participants who died, the age
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group of 60 years or more was identified as the age group containing the highest number of occurrences (9/14;
64.3%).

The group of participants aged between 30 and 39 years contained the highest percentage of non-adherent patients,
in which eight of the 12 participants were classified as non-adherent (66.6%). A total of 74% (40/54) of the
non-adherent participants were non-white, 51.8% were single (28/54), and 57.4% (31/54) had a low level of
education. Additionally, among the group of non-adherent participants, it was identified that 79.6% (43/54) of
them had two or more comorbidities and 44.4% (24/54) had three or more comorbidities.

Our results regarding adherence to HD sessions are higher than those reported in a study by Tohme et al. (2017), in
which 23% of the patients missed three or more HD sessions in one year of treatment. Various aspects influence
treatment adherence, including the chosen therapy modality as well as a patient’s family support, relationship with
their health team, socioeconomic conditions, and access to health care (Maldaner, Beuter, Brondani, Budé, &
Pau-Letto, 2008; Guerra-Guerrero et al., 2012; Lins, Santo, Fuly, & Garcia, 2013).

Table 3 indicates that there was no association between adherence to HD sessions and the variables of gender (p =
0.516), color (p = 0.358), age (p = 0.521), marital status (p = 0.242), comorbidities (p = 0.964), and death (p =
0.681).

Table 3. Relationship between adherence to hemodialysis and sociodemographic characteristics, clinical
characteristcs, and death (n = 103)

Adherence

Variables P value
No Yes

Gender, n (%)
Male 31 (55.4) 25 (44.6) 0.516
Female 23 (48.9) 24 (51.1)
Race, n (%)
Not white 40 (50.0) 40 (50.0) 0.358
White 14 (60.9) 9(39.1)
Age (years), mean + standard error of the mean Marital situation, n 54.25+£2.19 56.4+2.29 0.521
(%)
Stable union 26 (59.1) 18 (40.9) 0.242
Single 28 (47.5) 31(52.5)
Number of comorbidities, mean + standard error of the mean 2.5+0.16 248 +£0.16 0.964
Death, n (%)
No 40 (51.3) 38 (48.7) 0.681
Yes 14 (56.0) 11 (44.0)

It was identified that 78 of the 494 participants were enrolled for kidney transplantation (15.8%). Of these, five
patients died (6.4%) before transplantation. Participants aged between 30 and 39 years were the majority among
those enrolled (30.7%) while the patients at the age of 60 or over were the minority (5.0%).

Among the contraindications to transplant are active coronary disease; cardiopulmonary disease; active use of
illicit substances; active local or systemic infections; obesity; post-transplant life expectancy <5 years;
decompensated cirrhosis; poorly controlled psychiatric illness; malignancy; and non-adherence to prescribed
therapies (Virmani & Asch, 2020).

With regard to drug therapy, on average, each participant used 18.91 + 0.825 drugs daily (minimum five and
maximum 39). The average number of daily medications was higher than those found in previous studies by
Manley, Garvin, and Drayer (2004) and Mclntyre et al. (2017), which identified an average of 12.3 + 5.2 and 13.4
+ 4.3 medications, respectively. Polypharmacy among this population is needed to manage comorbidities, declines
in renal function, infections, and the side effects inherent to HD treatment (Tandon, Sinha, & Agarwal, 2013; Chen
et al., 2015; Pham et al., 2017; Vilay, 2019). However, 96.0% of individuals who use five or more medications
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have some risks associated with drug-related problems (Nusair et al., 2020).

The distribution of the 222 drugs prescribed to the 494 patients with CRF during the study period is shown in Table
4, according to their ATC classification (Anatomical Therapeutic Chemical Code).

Table 4. Distribution of drugs prescribed to patients with CRF, according to the ATC classification (n = 222)

Anatomical Therapeutic Chemical Group Level I n %
A - Alimentary tract and metabolism 36 16.2
B - Blood and blood forming organs 12 54
C - Cardiovascular system 33 14.9
D - Dermatologicals 28 12.6
G - Genitourinary system and sex hormones 3 1.3
H - Systemic hormonal preparations, excluding sex hormones and insulins 11 5.0
J — Anti-infective for systemic use 25 11.2
L - Antineoplastic and immunomodulating agents 1 0.5
M - Musculo-skeletal system 7 3.2
N - Nervous system 28 12.6
P - Antiparasitic products, insecticides, and repellents 3 1.3
R - Respiratory system 23 10.4
S - Sensory organs 9 4.1
V - Various 3 1.3

Within the anatomical group alimentary tract and metabolism, anti-ulcer medications were the majority (53.4%).
Among patients who used anti-ulcer agents, the use of Omeprazole was predominant (46.6%). Although this class
of anti-ulcer agents is frequently prescribed, the safety of using proton pump inhibitors (PPIs) has been questioned
in recent years. Authors attribute the use of PPIs with an increased risk of contracting pneumonia (Gulmez et al.,
2007; De Jager et al., 2012; Chen et al., 2015). According to these authors, the medication’s mechanisms of action,
which decreases gastric volume, allows colonization and excessive growth of bacteria in the upper gastrointestinal
tract, which increases a patient’s susceptibility to infection by these bacteria.

Among the drugs in the blood and blood forming organs group, antihypertensive drugs are widely used among HD
patients. Data collected in the current study show the use of at least one antihypertensive in 86.4% of participants,
which is a lower frequency than that described by Bakris, Burkart, Weinhandl, Mccullough, and Kraus (2016),
who reported that 70% of individuals used antihypertensives. The main antihypertensive drugs used by the
participants were amlodipine (64.1%), losartan (41.7%), and atenolol (33.9%). Hypertension in HD patients is
multifactorial; the main causes include high peripheral resistance and hypervolemia (Tandon et al., 2013).

In the nervous system anatomical group, the use of opioid analgesics was identified in 50.5% of the participants,
which is similar to results described by ESRDS (2018) that demonstrated 49% of North American individuals on
HD using this class of analgesics. However, these values are higher than those reported by KDIGO (2013), in
which 37.2% of the HD patients used some type of opioid. The main opioid analgesics used by the study
participants were tramadol (40.8%) and the combination of paracetamol plus codeine (31.1%).

When prescribing analgesics, factors such as the type and severity of pain, the duration of treatment, and potential
interactions with drugs already in use by the patient should be considered. Opioids are commonly used to treat
visceral pain with deep and poorly located characteristics (Pham et al., 2009).

Some aspects need to be considered regarding the prescription of this therapeutic class for HD patients, including
the possibility that gastrointestinal side effects related to the use of opioid analgesics are more pronounced in
patients with CRF, as well as alterations of the pharmacokinetics of these drugs in this population. It requires
monitoring for signs of toxicity with corresponding adjustments to dose (Pham et al., 2009; Pham et al., 2017;
Yalamarti & Janice Lee, 2019).

Another point to be considered when prescribing analgesics to this population is that the use of tramadol is often
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associated with serotonin syndrome (Baldo & Rose, 2020). In fact, tramadol in combination with other
serotonergic drugs may be the major cause of serotonin syndrome. Serotonergic drugs include selective serotonin
reuptake inhibitor antidepressants and tricyclic antidepressants (Rickli, Liakoni, Hoener, & Liechti, 2018; Baldo,
2018). In this study, the use of these two classes of antidepressants, mainly fluoxetine and amitriptyline, were
observed in 45.3% of the participants.

With regards to the anatomical group of general anti-infectives for systemic use, Hui et al. (2017), in a study
conducted in Australia, reported the use of antimicrobials in 55.3% of HD patients. Meanwhile, an American
report identified the use of antimicrobials in 57.9% of the HD population (USRDS, 2018). In the current study, it
was identified that antimicrobials were used by 84.5% of the participants, which deserves attention both for being
an indicator of a high rate of infection and for the peculiarities that involve the appropriate dose for this population.
In HD patients, the plasma concentration of antimicrobials may change due to alterations in the clearance of these
drugs during the HD procedure (Matzke et al., 2011). The oral antimicrobials with the highest number of
prescriptions were ciprofloxacin (61.2%), amoxicillin (35.9), and metronidazole (13.9%). The most prescribed
intravenous antimicrobials were vancomycin (59.2%), ceftazidime (57.2%), and amikacin (21.4%).

Some factors must be considered in relation to increased clearance during HD sessions. Medicines with lower
molecular weights, lower volumes of distribution, and less binding to plasma proteins may undergo greater
clearance. In addition to these factors, the adequacy of the dose of each medication must take into account the
understanding of the pharmacokinetic principles and the patient’s clinical situation (Matzke et al., 2011).
Inadequate doses of antimicrobials can harm patients; high doses may increase plasma concentrations and toxicity
while low doses may not provide adequate efficacy, thereby increasing the risk of bacterial resistance and death
(Vilay, 2019).

Medicines used to treat hyperkalaemia and hyperphosphatemia were taken by 78.1% of the study participants.
These results do not differ significantly from the results of a study on a North American population, in which
71.5% of the patients used phosphate chelators (USRDS, 2018). In the Brazilian Dialysis Survey (2017), less use
of these drugs was estimated among HD patients in Brazil (64%) (Thomé¢ et al., 2019).

The use of erythropoietin and iron for the treatment of anemia was observed in 70.7% and 66% of participants,
respectively. Thomé et al. (2019) identified the use of erythropoietin in 74% and iron in 53% of individuals.

Of the total medical records analyzed (494), it was observed that 111 (22.5%) patients died. Of these deaths, 60.4%
occurred in the age group of 60 years or greater, while 18.0% occurred in the age group of 50-59 years.

Stratifying by age group, mortality was 21.7% (5/23) among participants aged 18 to 29 years; 7.7% (4/52) among
those aged 30 to 39; 20.3% (15/74) among those 40 and 49 years old; 18.5% (20/108) among those between 50 and
59 years; and 28.3% (67/237) among participants aged >60 years.

Evaluation of the clinical outcome of death demonstrated a relationship between this variable and age (student’s
t-test, p = 0.003), with greater age being observed among the participants who died. The average age at death was
60.34 £ 1.44 years old. There was also a relationship between death and the number of comorbidities (student’s
t-test, p = 0.009), with a greater number of comorbidities associated with a higher percentage of death (Table 5).
According to Rteila et al. (2020), comorbidities are related to an increased risk of bloodstream infections among
patients on HD.

A significant difference was also noted between the means of vascular access, specifically CVC or AVF, and death
during treatment (p = 0.025), with CVC access associated with a higher percentage of death among participants
(60.34 + 9.17%). Countries with low mortality rates, such as Russia and Japan, have a high rate of patients
receiving HD via AVF. Approximately 80% of Japanese patients initiating HD undergo successful AVF
preparation prior to their first session, reaching more than 90% of patients using AVF during HD at all dialysis
centers. Like Japan, Russia also has a majority (92%) of patients using AVF during HD (Pisoni, Zepel, Port, &
Robinson, 2015).
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Table 5. Relationship between death and sociodemographic and clinical characteristics of patients on hemodialysis
(n=111)

Death

Variables p value

No Yes
Gender, n (%)
Male 167 (77.3) 49 (22.7) 0.919
Female 216 (77.7) 62 (22.3)
Race, n (%)
Not White 305 (79.8) 77 (20.2) 0.021
White 77 (69.4) 34 (30.6)
Age (years), mean =+ standard error of the mean Marital Situation, 55.61 £0.75 60.34 + 1.44 0.003
n (%)
Stable union 206 (80.9) 49 (19.2) 0.066
Single 177 (73.9) 62 (26.1)
Venous access, mean =+ standard error of the mean
Fistula 60.96 £4.31 39.65+9.17 0.025
Central venous catheter 39.03 +£4.31 60.34+9.17 0.025
Number of comorbidities, mean + standard error of the mean 1.80 £ 0.04 2.08+0.10 0.009

Non-white individuals had a higher number of deaths in the total sample, however, a higher prevalence of deaths
was observed among white patients (30.6%, chi-square test p = 0.021), with a mean age of 59.2 + 2.8 years. Of the
112 white participants in treatment, 34 died while, among non-whites, 76 of the 377 participants died (20.2%).

According to Kucirka et al. (2011), white HD patients aged 50 years or older have a higher mortality when
compared to non-white patients of the same age. Buckalew Jr and Freedman (2010) suggest that genetic factors
may be related to the differences in survival observed between African Americans and whites. In a study by Ku et
al. (2019), the authors suggest that a higher survival among black patients may be related to white patients having
a worse clinical condition when starting HD.

With regard to the time between the first HD session and death, more than half (54.1%) of the patients died during
the first two years of HD treatment. Of these deaths, 31.5% of the 54.1% occurred in the first 12 months of therapy.
According to research carried out in the United Kingdom, the risk of infection appears to be greatest at the
beginning of treatment, especially within the first two months of HD, and approximately 50% of all bacteremias
identified in the first year of treatment occurred before the 67th day of HD (Murray et al., 2018). A detailed
distribution of the time between the first HD session and death, as well as the cause of death, is shown in Table 6.

A study by Pippias et al. (2016) identified that 31.4% of individuals on HD died from cardiovascular causes, 13.9%
from infections, 6.9% from neoplasms, 20.3% from other causes, and 27.5% from unknown causes or causes not
reported. Similar data were described in a report presented by the USRDS (2018), in which 31% of individuals on
HD died from cardiovascular causes, 8% from infections, 3% from neoplasms, 32% from other causes, and 26%
from unknown or unreported causes. A patient’s clinical condition contributes to this outcome, as do other chronic
comorbidities, immune status, tobacco use, nutritional status, and skin integrity (Rteila et al., 2020).

With regards to infections, catheter exposure, handling, and failure in basic aseptic principles, such as hand
hygiene and use of personal protective equipment, are factors that can potentially increase the risk of infections in
HD patients (Lins et al., 2013).

Survival was significantly related to age (p = 0.001), with advanced age being associated with a higher risk of
death (Table 7). Similar data was reported by Teixeira et al. (2015), in which the variable of age was shown to have
a statistically significant influence on the survival of patients, with p =0.001.
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Table 6. Distribution of patients according to the cause of death and the time between the first hemodialysis and
death N =111)

Variables Total n (%)

Time between 1st hemodialysis treatment and death (months)

0-12 35(31L.5)
13-24 25 (22.6)
25-36 14 (12.6)
37-48 11 (9.9)
49-60 6(5.4)
>60 20 (18.0)
Mean survival time (months, mean + standard error of the mean) 36.99 +£3.91
Crude mortality rate (2016-2018) 22.5
Cause of death

Septic shock 63 (56.8)
Cardiac arrhythmia 8(7.2)
Respiratory failure 8(7.2)
Cardiogenic shock 6(5.4)
Cerebral hemorrhage 4(3.6)
Hemorrhagic shock 3(2.7)
Brain stroke 3(2.7)
Hypovolemic shock 2(1.8)
Acute myocardial infarction 2 (1.8)
Neoplasm 2(1.8)
Acute lung edema 2(1.8)
Undetermined cause 8(7.2)

Table 7. Relationship between survival and gender and age in hemodialysis patients

Variables P value* Odds ratio 95% confidence interval
Gender 0.137 1.33 0.91-1.95
Age 0.001 1.02 1.01 —1.03

*P value in the Cox regression test.

The total sample of HD patients had a greater number of males (56.3%), and this trend was also observed among
the patients who died (55.9%). Despite this, greater survival was observed among male participants (Figure 1).
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Figure 1. Survival curve according to sex according to the Kaplan Meier model. Campo Grande - MS, 2020

It has been observed that, within the general population, a significant difference in survival exists between the
sexes. In general (several countries and different cultures) women have longer survivals. In the 20th century, it has
been estimated that the difference in life expectancy between men and women was approximately four years, with
variations existing between different countries. In the last three decades, the difference has been approximately one
year (Alberts, Archie, Gesquiere, Altmann, & Christensen, 2014). According to Hecking et al. (2014), the lower
glomerular filtration rate found among female HD patients, along with the higher risk of mortality associated with
cardiovascular diseases among women, may explain this outcome.

The main limitation of the study was the lack of organization in the file of patients’ medical records, which
hindered data collection. Still, the results reflect the reality of chronic kidney patients on HD being treated in the
Brazilian public health service, making it necessary to know the scenario experienced by patients in private health
services.

4. Conclusion

Analysis of the scenario of chronic kidney patients on HD shows that this population is composed mainly of
non-white males with low education as well as young people. Hypertension and diabetes are prevalent
comorbidities and the number of comorbidities seems to be related to the prognosis of the disease.

The use of a CVC is practical in this environment, which may also influence the chance of death. Non-adherence to
HD sessions was observed in a representative number of patients. The outcome of death occurred in greater
numbers in white patients, as well as within the first 24 months of HD treatment, mainly in the first 12 months. Age
seems to influence the survival of this population.

HD patients are polymedicated, which suggests the need for pharmacotherapeutic follow-up, both for the
prevention of medication-related problems, as well as for the suggestion and discussion of discontinuation of
possible medications.
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