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Abstract

Introduction: Hemodialysis is the most common end-stage renal disease
treatment worldwide. Several factors may influence treatment outcomes.
Adequacy (dose) of hemodialysis remains controversial; however, investiga-
tions on the effectiveness rate (Kt/V > 1.2), which could reflect morbimortal-
ity, are preferred. Objective: This study aimed to describe the level of ade-
quacy of hemodialysis among patients undergoing treatment in the city of Rio
Grande (RS), Brazil. Method: In this prospective cohort study, 156 patients
undergoing hemodialysis treatment between July 2016 and June 2017 in the
two hemodialysis centers in the city of Rio Grande (RS), Brazil, were in-
cluded. Frequency distribution as per Kt/V stratification was analyzed.
Chi-square test was used to compare proportions. Results: Adequate hemo-
dialysis (Kt/V > 1.2) was observed in 105 patients (67%), 88% were from the
municipality (mean age, 59 years), and 43% had visited the hospital before
knowing about their kidney disease. Most of them were referred to a neph-
rologist (70%). Of the 156 patients, 114 patients (73%) remained in dialysis
treatment, 10 (6%) underwent transplantation, 9 (6%) were transferred, and
23 (15%) died at the end of 12 months. Conclusion: Primary care should be
expanded for early diagnosis of chronic kidney disease, improved venous
access preparation, and increased number of patients with hemodialysis ade-
quacy. Hemodialysis adequacy in patients undergoing treatment in the city of
Rio Grande (RS), Brazil, needs to be improved.

Keywords
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1. Introduction

Hemodialysis has resulted in a change in the life expectancy of patients with
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end-stage renal disease (ESRD) since it was first introduced in 1943 [1], and it is
considered the most prevalent kidney replacement therapy worldwide. In Brazil,
80% of more than 122,000 patients are receiving hemodialysis, and the number
of visits has increased by 25% in the last 4 years [2]. With its high cost (over
$700 million/year) and annual growth, renal replacement therapy could be fur-
ther improved and treatment adequacy criteria developed [3].

Adequate dialysis refers to the ideal amount of treatment and is related to
better health status, longer life expectancy, and lower mortality rate [4] [5]. The
Brazilian Nephrology Society and the National Kidney Foundation have devel-
oped a standardized linear equation with reliable results for the evaluation of the
effectiveness of hemodialysis when performed three times a week [6]. Kt/V is a
marker of the effectiveness of hemodialysis. A Kt/V target of 1.4 per hemodialy-
sis session is recommended for patients treated three times a week, with a min-
imum Kt/V of 1.2. Several studies have shown that Kt/V > 1.2 and urea removal
rate (URR) > 65% may improve the prognosis in patients with chronic hemo-
dialysis, thereby indicating sufficient dialysis [7] [8].

The appropriate standard dose of hemodialysis is estimated and fixed by the
National Kidney Foundation Kidney Disease Outcomes Quality Initiative
(NKF/KDOQI) guidelines, which recommends maintaining a single pool Kt/V
(spKt/V) above 1.2, which can and should be measured [9]. Moreover, low Kt/V
is associated with high mortality; thus, proper adjustment could improve the
survival of hemodialysis patients [5] [10]. Kt/V is universally used as a measure
of dialysis treatment intensity, and the ESRD Quality Incentive Program of the
US Centers for Medicare & Medicaid Services includes Kt/V as a comprehensive
clinical measure of dialysis adequacy [4].

Maintenance hemodialysis, which is established after the admission of a pa-
tient with ESRD in a continuous dialysis program, is prescribed based on medi-
cal indication and clinical evaluation of a nephrologist. In Brazil, the Brazilian
Chronic Dialysis Inquiry in 2016 received data from 41% of the 747 hemodialy-
sis units (approximately 50,000 patients), which showed that 21% had inade-
quate Kt/V (<1.2) and revealed a stable mortality rate of approximately 18%
[11]. Numerous studies showed a high number of deaths and hospitalizations
associated with inadequate Kt/V, anemia, low albumin, and use of vascular
access other than arteriovenous fistula (AVF) [12] [13]. Patients who are eva-
luated by a nephrologist up to 4 months before dialysis were classified as late re-
ferral; those evaluated 4 to 12 months and >12 months before dialysis, as inter-
mediate and early referral, respectively [14].

This study was conducted to describe the adequacy of hemodialysis in patients
under maintenance treatment in the city of Rio Grande, Brazil, between July
2016 and June 2017. Other criteria of good adequacy were observed, including
early referral (referral to the nephrologist at least 12 months before hemodialy-
sis), planned dialysis, presence of arteriovenous fistula, and no hospitalizations

during the study period [15].
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2. Materials and Methods

The municipality of Rio Grande is located in Southern Brazil. It has about
210,000 inhabitants and is one of the 10 most populous cities of the state of Rio
Grande do Sul. The municipal human development index reached 0.744 in 2010.
The city built its history in port and oil refining activities. It harbors the head-
quarters of the Federal University of Rio Grande (FURG), with approximately
11,000 students. It has a public university hospital and a nonprofit hospital, with
a total of >600 hospital beds; 32 primary health care facilities, of which 19 have
family health staff [16]; and two hemodialysis centers that could assist to 150 pa-
tients regularly.

All patients in a regular chronic hemodialysis program between July 2016 and
June 2017, who were admitted to the hemodialysis program for at least 4 weeks,
and with the first dose of Kt/V performed after 30 days of treatment were in-
cluded in this prospective cohort study. Of these, one refused to participate and
three had not performed examinations in the appropriate protocol, totaling 156
fit individuals. Inclusion criteria were being admitted to the hemodialysis pro-
gram, agreeing to participate, and providing informed consent. Patients with
acute renal failure or hemodialysis in an intensive care unit were excluded. The
participants were evaluated at baseline and at 6 and 12 months.

Data were obtained using a pre-coded standard questionnaire that sought in-
formation on demographic characteristics (origin, age, schooling, household in-
come), access to hemodialysis (referral, conservative treatment time, type of
venous access used), side effects (pain complaints, hemoglobin level, parathyroid
hormone (PTH), Kt/V, URR), and reason for leaving the program (transplanta-
tion, transfer, or death). Moreover, the study population had regular hemodialy-
sis for 12 months, with three weekly sessions (mean duration, 3.1 + (0.4) h); the
same dialysis machine was used and polyethersulfone membrane (service I) or
polypropylene (service II) were employed. During hemodialysis, blood flow
ranged from 300 to 350 ml/min, while the dialysate flow was at 500 ml/min; re-
verse osmosis was used for water treatment [6] [12]. Kt/V (fractional urea clear-
ance) and URR calibrators were used to calculate the effectiveness and suitability
of hemodialysis. For Kt/V, only values > 1.2 indicate an effective result. URR was
obtained by the ratio between pre- and post-hemodialysis plasma urea, with a
minimum value of 65% [17]. This study was approved by the Research Ethics
Committee (CEPAS) of the FURG (no. 23.116.007919/2016-06 CAAE:
60651316.6.0000.5324.)

Statistical analysis

Independent, experienced interviewers performed the data collection. They
visited one of the centers daily, conducted interviews, coded the questions, and
entered data in the EpiData 3.1 program (www.epidata.dk). Thereafter, the sta-
tistical package Stata 14 (StataCorp. 2015. Stata Statistical Software: Release 14.
College Station, TX: StataCorp LP) was used to analyze for consistency, finalize

the data, and categorize and create derived variables. Statistical analysis con-
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sisted of frequency verification, which is shown in absolute and relative values,
and calculations of measures of central tendency and dispersion, when applica-
ble. Proportions were compared using the chi-square test. The level of signific-

ance used for all analyses was 0.05.

3. Results and Discussion

At baseline, all the 156 patients admitted to this study were stratified by hemo-
dialysis adequacy rate (Kt/V), separated into two groups (Ze., adequate (=1.2)
and inadequate (<1.2) dose groups), and interviewed again at 6 and 12 months
of continuous treatment. The dialysis adequacy observed in the patients ranged
from 0.4 (minimum) to 2.1 (maximum) of dialysis adequacy units. Of the total
number of patients who met inclusion criteria for the study, 33% did not reach
the appropriate Kt/V.

Baseline demographic and socioeconomic characteristics and access to treat-
ment are summarized in Table 1. Almost all respondents (88%) were from the
municipality (aged between 16 and 89 years; mean age, 58 + 14 years). No dif-
ference in the adequacy prevalence rates between sexes was observed; however,
treatment inadequacy was significantly (18%) lower in women (p = 0.001).

Most of the patients were white (79%), and 36% had up to 4 years of school-
ing, 59% had a monthly household income of <US$ 750 (equivalent to about
three minimum wages in Brazil), and 40% were economically active. One third
of the patients had a health plan, and the most prevalent diseases were diabetes
(38%) and hypertension (81%). Before starting hemodialysis, 40% of the patients
were engaged in physical activity, which reduced to 10% when the treatment
started, all without significant differences when applying adequacy criteria.

Before being diagnosed with renal disease, 43% of the patients reported visits
to the hospital, and most of the patients were referred to a nephrologist (69%);
however, few (23%) continued to be monitored. Conservative treatment for >12
months was performed in <20% of the sample.

The first hemodialysis was unplanned in 57% of the patients. Most patients
(89%) underwent hemodialysis with access through a central venous catheter
(CVC), and only 11% had an arteriovenous fistula (AVF). At admission (base-
line), almost all patients (90%) who started hemodialysis with an AVF had ade-
quate Kt/V rates (p < 0.004). Kt/V was adequate in 56% of those with AVF who
were evaluated at the time of the interview (50%) (p = 0.03).

In Table 2, the prevalence of adequate levels (Kt/V > 1.2) was higher in pa-
tients with >12 months of treatment than in those with a shorter treatment time
(p = 0.03). When asked about behavior during the last 30 days of hemodialysis,
they were generally feeling well (60%) and recovered the condition expected less
than 1 hour after the session (67%). The most frequently reported complaints
were muscle pain (30%), hypotension (56%), cramps (48%), vomiting (30%),
pruritus (40%), and restless legs (40%), which showed no different between the
two groups of Kt/V index. No difference in the frequency of hospitalization
(43%) in the last 12 months after treatment onset between groups was found.
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Table 1. Distribution of patients by adequacy of treatment performed and the main cha-
racteristics investigated (Rio Grande, RS, July 2016-June 2017).

Hemodialysis adequacy

No

Yes Total

Yantle Kt/V<12 Kt/V=1.2 n (%) pree
n (%) n (%)
Place of residence 0.912
Rio Grande 45 (88) 92 (88) 137 (88)
Age (years) 0.458
>60 28 (55) 51(49) 79 (51)
Sex 0.001
Male 42 (82) 46 (44) 88 (56)
Female 9(18) 59 (56) 68 (44)
Skin color (self-reported) 0.942
White 41 (80) 83 (79) 124 (79)
Brown 6 (12) 12 (11) 18 (12)
Black 4(8) 10 (10) 14 (9)
Schooling (years) 0.388
Oto4 21 (41) 36 (34) 57 (36)
5to8 18 (35) 33 (32) 51 (33)
>9 12 (24) 36 (34) 48 (31)
Monthly household income
(in minimum wages) 0104
<1.9 5(10) 27 (26) 32 (20)
2.0to 2.9 20 (39) 40 (38) 60 (39)
3.0to 3.9 10 (20) 16 (15) 26 (17)
>4.0 16 (31) 22 (21) 38 (24)
Occupation before hemodialysis 0.244
Working and earning 25 (49) 37 (35) 62 (40)
Before hemodialysis 0.984
Engaged in physical activity 20 (39) 41 (39) 61 (39)
After onset of hemodialysis 0.489
Engaged in physical activity 4(8) 12 (11) 16 (10)
Has health plan 15 (29) 37 (35) 52 (33) 0.469
Hypertensive 38 (75) 88 (84) 126 (81) 0.167
Has diabetes mellitus 24 (47) 35 (33) 59 (38) 0.100
Total 51 (33) 105 (67) 156 (100)
DOI: 10.4236/0jneph.2020.102011 106 Open Journal of Nephrology


https://doi.org/10.4236/ojneph.2020.102011

L. E. C. Schein, J. A. Cesar

Hemodialysis adequacy

Variables No Yes Total p value
Kt/V<12 Kt/V=12 n (%)
n (%) n (%)
Medical visits before CKD 18 (35) 49 (47) 67 (43) 0.178
Referred to the nephrologist 35 (69) 73 (70) 108 (69) 0.909
Conservative treatment with nephrologist 11 (22) 26 (25) 37 (24) 0.131
Time under conservative treatment 0.334
Up to 11.9 months 3 (6) 7(7) 10 (6)
>12 months 8 (16) 21 (20) 29 (19)
Does not remember 1(2) 9(9) 10 (6)
Immediate dialysis 39 (77) 68 (65) 107 (69)
23 (45) 45 (43) 68 (43) 0.791
First hemodialysis 0.04
By catheter 49 (96) 89 (85) 138 (89)
By arteriovenous fistula 2 (4) 16 (15) 18 (11)
Current access route 0.03
Arteriovenous fistula 19 (37) 59 (56) 78 (50)
Total 51 (33) 105 (67) 156 (100)

CKD, chronic kidney disease.

Table 2. Treatment standard and adequacy of hemodialysis (Rio Grande, RS. July
2016-June 2017.

Hemodialysis adequacy

No Yes Total

Variables n (%) p value
Kt/'V<12 Kt/V=1.2
n (%) n (%)
Time in hemodialysis 0.028
<1 year 32 (63) 42 (40) 74 (47)
=1 to 4.9 years 13 (25) 43 (41) 56 (36)
25 years 6(12) 20 (19) 26 (17)
In high spirits in the last 30 d
1L Sprlis In e ash 2 cays 30 (59) 68(65  98(63)  0.472
after hemodialysis
. ; in the 1
Required assistance 111 t e‘ ast 30 day 8 (16) 15 (14) 23 (15) 0.942
after hemodialysis
Recovered in <1 h in the last 30 days
e 37 (73) 67 (64) 104 (67)  0.534
after hemodialysis
Complaints after hemodialysis
session in the last 30 days
Muscular pain 16 (31) 30 (29) 46 (30) 0.719
Hypotension 30 (59) 58 (56) 88 (56) 0.672
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Continued
Hypertension 22 (43) 52 (50) 74 (47) 0.454
Cramps 26 (51) 49 (47) 75(48)  0.613
Restless legs 23 (46) 42 (40) 65 (42) 0.545
Nausea vomiting 15 (29) 30 (29) 45 (29) 0.913
Headache 13 (26) 41 (39) 54 (35) 0.095
Chest pain 13 (26) 17 (16) 30(19) 0312
Pruritus 17 (33) 45 (43) 62 (40)  0.254
Hospitalized any time after hemodialysis 20 (39) 47 (45) 67 (43) 0.512
Total 51 (33) 105 (67) 156 (100)
Hemodialysis adequacy
Variables No Yes Total p value
Kv<l2 Kwz212 0
n (%) n (%)
Baseline hemoglobin 0.776
>11.0 g% 14 (28) 33 (32) 47 (31)
Baseline ferritin 0.638
High (=500 ng/mL) 3(6) 11 (11) 14 (9)
PTH (n = 155) 0.987
High (2300 pg/ml) 23 (46) 48 (46) 71 (46)
Ca/P product (n = 154) 0.902
High (=55.0 mgz/(ﬂz) 14 (29) 29 (28) 43 (28)
Total calcium 0.769
<8.8 mg% (low) 13 (26) 28 (27) 41 (26)
8.8 mg% - 10.2 mg% (normal) 38 (74) 76 (72) 114 (73)
>8.8 mg% (high) - 1(1) 1(1)
Serum phosphorus 0.963
5.5 mEq/l 24 (47) 49 (47) 73 (47)
Serum potassium 0.195
5.5 mEq/l 14 (27) 41 (39) 55 (35)
Urea reduction rate 0.000
>65% (adequate) 2 (4) 87 (83) 89 (57)
Baseline albumin (n = 90) 0.343
>3.5 g% 22 (82) 56 (89) 78 (87)
Patient development 0.465
Under treatment 36 (71) 78 (74) 114 (73)
Transferred 3(6) 6 (6) 9 (6)
Transplanted 6(11) 4(4) 10 (6)
Death 6(12) 17 (16) 23 (15)
Total 51(33) 105 (67) 156 (100)

PTH, Parathyroid hormone; Ca/P, Calcium phosphorus.
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Hemoglobin > 11 g% (30%), serum calcium between 8.8 mg% and 10.2 mg%
(70%), and albumin > 3.5 g% (87%), which are considered good treatment tar-
gets, were observed; no difference between the groups was found. Results higher
than expected, such as ferritin (10%), PTH (45%), calcium/phosphorus product
(30%), plasma phosphorus (47%), and potassium (35%), were also not different
between the groups studied.

Table 3 shows that adequacy rate, which is measured by Kt/V, started at 67%
at baseline, which decreased to 60% after 6 months and 51% at the end of 12
months. The URR, measuring the same parameter, did not change. Patients aged
> 60 years and those with a hemoglobin level > 11 g% showed no differences in
any the results of the evaluations performed. In all three evaluations, females
consistently had significantly higher rates than males (p < 0.01).

During the follow-up, 114 patients (73%) remained in dialysis treatment after
12 months, 6% were transferred for treatment in another municipality, 6% had
transplantation, and 23 (15%) died; however, no significant difference between
those with and those without treatment adequacy was found.

Numerous studies have shown the link between dialysis adequacy and mor-
bimortality [4] [6]. In our study, of the 156 patients, 67% had adequate Kt/V =
1.2. At the end of 12 months of treatment, the number of adequately dialyzed
patients declined to 51%. Moreover, a large number of patients had not sought

Table 3. Behavior and treatment adequacy assessment among patients on chronic hemodialysis at baseline and at 6 and 12
months (Rio Grande, RS. July 2016-June 2017). Efficient matching if Kt/V > 1.2.

Baseline 6 months 12 months
Adequacy index :cz;:; p value Adequacy index :cz;:; p value Adequacy index :(();Z; p value
Ktv < 1.2Ktv 2 1.2 Ktv< 1.2 Ktv > 1.2 Ktv< 1.2 Ktv=>1.2
n(%) n(%) n (%) n (%) n(%) n(%)
Gender <0.000 0.013 0.004
Male 42(82) 46 (44) 88 (56) 30(71)  30(47) 60 (57) 23(72) 12(36) 35 (54)
Female 9(18) 59(56) 68 (44) 12(29) 34(53) 46 (43) 9(28) 21(64) 30 (46)
Age 0.458 0.810 0.265
=60 years 28 (55) 51 (49) 79 (51) 20 (48) 32 (50) 52 (49) 18 (56) 14 (42) 32(49)
Hemoglobin 0.776 0.351 0.127
(211 g%) 14 (28) 33(32) 47(31) 24 (57) 28 (44) 52 (49) 11(34) 10(30) 21(32)
}3; l::: d‘;;;l,:irs 0.028 0.232 0.773
<1 year 32(63) 42 (40) 74 (47) 16 (38)  31(48) 47 (44) 9(28) 7(21) 16(25)
1yearto <5years 13 (25) 43(41) 56 (36) 20(48) 20 (31) 40 (38) 16 (50) 17 (52) 33 (50)
>5 years 6(12) 20(19) 26 (17) 6(14) 13(20) 19 (18) 7(22)  9(27) 16 (25)
Urea reduction rate 0.043 <0.000 <0.000
>65% (adequate) 2(4) 87(83) 89(57) 1(2) 53(83) 54(51) 5(16) 31(94) 36 (53)
Total 51 (33) 105 (67) 156 (100) 42 (40) 64 (60) 106 (100) 32(49) 33 (51) 65 (100)
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medical care until they were diagnosed with a kidney disease (57%). Most of the
patients were referred to (69%) but few were followed up by nephrologists
(23%). Less than one third had conservative treatment (31%), while the others
started hemodialysis immediately, which indicates that most patients (69%) had
a late referral. Thus, most of the patients were already in an advanced stage of
renal disease at the initial visit, thereby increasing the morbimortality rate dur-
ing treatment [18].

We described the hemodialysis adequacy achieved by 67% of the patients
concerning socioeconomic, clinical, and behavioral factors. The limits applied in
Brazil and in this study, ie., a minimum Kt/V of 1.2 and URR > 65%, were the
same as those used by guidelines in the USA, UK, Canada, and Spain. URR was
calculated by dividing the difference between BUNpre and BUNpost by BUNpre
(using the same BUN values used to calculate Kt/V) [19]. In our study, regarding
the adequacy achieved and measured by the Kt/V index, declining adequacy
scores were found at 12 months. Of the 156 patients admitted at baseline, 105
(67%) had adequate Kt/V, and of the remaining 106 patients at 6 months, 64
(60%) had adequate Kt/V. A total of 65 patients completed the 12 months of
follow-up, and only 51% maintained adequate Kt/V levels. This decline could be
attributed to several factors: problems with access (catheter) or lack of AVF;
failure to maintain the expected flow in all sessions; intercurrences during the
session, preventing regularity in the dialysis time; and deteriorated general con-
dition of the patient. All of these factors could result in a lower effective treat-
ment time and, thus, loss of adequacy rates. Although described in the literature,
these parameters were not explored in this study; thus, this is one of the limita-
tions of our study. Furthermore, a review of hemodialysis adequacy among Jap-
anese patients found excellent treatment rates. For example, only 18% of di-
alyzed patients in Tokyo in 2014 had inadequate rates (Kt/V < 1.2). The preva-
lence of inadequate hemodialysis was 26% in Italy, 28% in China, and 42% in
Serbia. In Egypt, up to 60% of hemodialysis insufficiency was reported [20] [21]
[22].

Some observational studies consistently showed improved survival at appro-
priate hemodialysis doses, thereby encouraging all services to focus on achieving
adequate Kt/V levels [22] [23]. Randomized clinical trials, as well as the Dialysis
Outcomes and Practice Patterns Study, have shown that increasing Kt/V above
the standard does not improve outcomes [24]. Hence, high Kt/V level does not
always increase the survival rate [17]. Our results showed that the mortality rate
was 15% during the 12 months of evaluation, with no significant difference be-
tween the groups with and without treatment adequacy.

The arteriovenous fistula, which is a factor significantly associated with ade-
quacy, is the preferred access for hemodialysis. It reduces mortality, hospitaliza-
tions, and costs and improves survival [25] [26]. However, a Brazilian review
with 2276 patients published in 2011 found that 30% of the patients started di-
alysis with an AVF [27]. In developed countries such as the US, only 20% of the
patients start hemodialysis with an AVF [28]. El-Sheikh highlighted that hemo-
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dialysis adequacy is affected by several factors; among these factors, having a
functioning vascular access provides better treatment results [21]. Studies con-
ducted in Brazil and Canada showed that patients who use AVF have better di-
alysis adequacy than those with CVC [29] [30]. In 2015, the National UK Renal
Registry reported that 40% of English people started hemodialysis with AVEF. In
Japan, in 2014, >75% of the patients had an AVF before the onset of hemodialy-
sis, and in chronic hemodialysis, 90% used AVF [31]. Most of the patients in the
aforementioned studies and in the study performed at the Hospital de Clinicas
in Sao Paulo in 2015 had no vascular access for their first hemodialysis (89.4%)
(32].

In Rio Grande, 57% of the patients started dialysis urgently and without prep-
aration. The venous access in the first hemodialysis in most of the patients (89%)
was through a CVC, which could increase morbimortality [33]. Only 11% had
an AVF already in place, suggesting that conservative pre-dialysis treatment may
have been rare in this population, which in turn could explain the low adequacy
rates found for both the urgency of the onset and the lack of adequate access
such as the AVF. Thus, based on the literature and on our findings, hemodialysis
adequacy is significantly predominant in patients with an AVF (p = 0.04) and in
those with a functioning fistula in maintenance hemodialysis (p = 0.03) [34].

Mean age of the patients in Rio Grande was 58 years, which was lower than
that of the patients in Spain and Japan (69 and 65 years, respectively). This could
be because the aging population in developed countries has increased, which
could be attributed to the increased survival in chronic renal disease and the
greater hemodialysis adequacy rates [18] [35].

A previous study showed that women had better hemodialysis adequacy than
men [36]. Our data showed adequate dialysis in 87% of women and 52% of men
at baseline (p = 0.0001). At 6 and 12 months, adequacy in women remained
higher than that in men (p = 0.004). This difference may be due to several fac-
tors, such as hormonal variation and smaller muscular mass, smoking and alco-
hol cessation, and adherence to a healthier diet [36]. Possible biases to be consi-
dered also in this population, and which could explain why women may have
obtained better results than men, is observed in the Hemodialysis Study
(HEMO), where the highest dose (kt/V) would be result of the use of “V” as a
normalizing factor, since women have a lower anthropometric V per unit sur-
face area (V/SA) than man [37].

The frequency of complaints, such as muscle pain, hypotension, cramps, pru-
ritus, and restless legs, and frequency of hospitalization (43%) in the last 12
months did not show significant differences between the groups after treatment
onset. Patients on chronic hemodialysis and with a hemoglobin level > 11 g%,
which account for 30% of the study population, have a higher risk of adverse
events, hospitalizations, and mortality [38]; however, a comparison with the
other patients revealed no difference in treatment adequacy. Moreover, a 15%
mortality rate was found among the 156 patients in this study, which is similar

to that of national studies conducted in Minas Gerais (14%) and Maranhio
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(15%) [39]. Data from the US Renal Data System showed that the overall hemo-
dialysis mortality in the USA decreased from 25% to <20% in 2012 and was
<10% in Japan in the first year of treatment [22] [28] [35].

The limiting factor of this study, which was also highlighted in recent studies,
is that dialysis adequacy involves a parameter (Kt/V) to be met and does not
translate into treatment efficiency. Another factor was the reduction in the co-
hort over 12 months, Ze., from 156 (baseline) to 65 patients. Other relevant li-
mitations include the high number of CVC use, which may have delayed AVF
use, and the urgent need to initiate hemodialysis. Thus, one should dispel the
impression that dialysis adequacy is sufficient and that the purpose of the treat-

ment has been achieved [24].

4. Conclusions

We observed that 67% of the 156 admitted patients had effective Kt/V values
(>1.2) at the first assessment. Over the next 12 months, only 51% maintained ef-
fectiveness levels, which shows a reduction in expected values of treatment ade-
quacy.

Based on the findings of this study, hemodialysis adequacy in Rio Grande re-
mains far from that in developed countries. Thus, increasing hemodialysis ade-
quacy, with a reduced percentage of patients who do not reach or maintain the
Kt/V target, remains an objective of treatment.

Conservative treatment over 12 months and with nephrologist follow-up was
performed in only 20% of the patients studied, making clear the need to expand
and facilitate CKD patients’ access to specialized care. Most patients (69%) re-
ceived late referral for hemodialysis.

Also noteworthy is the significant use of central venous catheters in the initial
access (89%), as well as the low frequency of AVF (11%), two of the factors that
may change and contribute to improved hemodialysis adequacy, better quality of
life, efficacy of treatment, and reduction of morbidity and mortality.

Moreover, the presence of AVF at the treatment onset or AVF implanted
during the treatment showed a positive effect on obtaining hemodialysis ade-
quacy. Our findings indicate that measures to promote and expand the use of
fistulas before starting treatment are warranted.

Furthermore, attention should also be directed to the high percentage of pa-
tients who had emergency hemodialysis (57%) and the male predominance in
treatment inadequacy. Our findings could be used in future studies to further
show the importance of achieving and maintaining hemodialysis adequacy,

streamlining conservative treatment, and using AVF.
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