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Factors Affecting the Choice of Renal Replacement
Therapy in Patients with End Stage Renal Failure

Son Donem Bobrek Yetmezligi Hastalarinda Renal Replasman Tedavi Se¢imini Etkileyen Faktorler

'Ustun Yilmaz, 'Ayca Inci, *Ayse Akarsu, 'Ummuhan Maden

'Antalya Training and Research Hospital
Nephrology Clinic, Antalya, Turkey Abstract

?Ergani State Hospital, Clinic of Internal

Medicine, Diyarbakir, Turkey It was aimed to investigate the factors affecting the choice of renal replacement therapy by examining the data of patients with end

stage renal disease, to whom we applied a predialysis education program. Patients who were started on renal replacement therapy
in our clinic were evaluated retrospectively. Renal replacement therapy were divided into three groups as hemodialysis, peritoneal
dialysis and renal transplantation and compared according to their clinical and demographic characteristics. The comorbidities of
the patients were calculated using the 'modified charlson comorbidity index' score. There were a total of 464 patients in the study,
of whom 330 (71.1%) chose hemodialysis, 65 (14%) peritoneal dialysis, and 69 (14.9%) renal transplantation. Age was significantly
different between the groups (p<0.001). According to the hemodialysis patients of renal transplantation patients; that the rate of
being a university graduate (p<0.001) and never married (p=0.004) is higher. Rate of living in the urban area (p=0.021) and wor-
king patients (p=0.031) were higher in renal transplantation patients. The rate of diabetic nephropathy of renal etiology was lower
in renal transplantation patients (p=0.014). When the modified charlson comorbidity index scores of the groups were examined,
highest values were in the hemodialysis group and the lowest values were in the transplantation group (p<0.001). Patients sociode-
mographic characteristics and comorbid conditions were effective in the choice of renal replacement therapy modality. In addition
to the educating given before the selection, most appropriate treatment modality should be selected by considering these features.
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Prediyaliz egitim programi uyguladigimiz son donem bobrek yetmezligi tanisi ile takip edilen hastalarin verileri incelenerek renal
replasman tedavisi se¢imini etkileyen faktorlerin arasgtirilmasi amaglanmistir. Klinigimizde takip edilen renal replasman
tedavisi baglanan hastalar retrospektif olarak degerlendirildi. Renal replasman tedavisi hemodiyaliz, periton diyalizi ve bobrek
transplantasyonu olmak tizere ii¢ gruba ayrilarak bu gruplar arasinda hastalar klinik ve demografik 6zelliklerine gore karsilagtiril-
d1. Hastalarin komorbidite diizeyleri 'modifiye charlson komorbidite indeksi' skoru kullanilarak hesaplandi. Cahsmada 330
(%71,1) hemodiyaliz, 651 (%14) periton diyalizi ve 69'u (%14,9) bébrek nakli grubunda olmak tizere toplam 464 hasta vardi.
Gruplar arasinda yas anlamh olarak farklryd: (p<0,001). Bébrek nakli yapilan hastalarin hemodiyaliz hastalarina gére; iiniversite
mezunu oraninin (p<0,001) ve hi¢ evlenmemis (p=0,004) olma oranlarinin daha yiiksek oldugu bulunmustur. Renal transplan-
tasyon hastalarinda kentsel alanda yagama oran1 (p=0,021) ve galisan hasta orani (p=0,031) daha yiiksekti. Renal transplantasyon
Correspondence: hastalarinda bobrek hastaligi etiyolojisinin diyabetik nefropati olma orani daha diisiiktii. Gruplarin modifiye charlson komorbidi-
Ustun YILMAZ te indeksi skorlar1 incelendiginde en yiiksek degerlerin hemodiyaliz grubunda oldugu ve en diisitk degerlerin ise transplantasyon
grubunda oldugu tespit edilmistir (p<0.001).Hastarin sosyodemografik 6zelliklerinin ve komorbid durumlarinin renal replasman
tedavi modalitesinin se¢iminde etkili oldugu goériilmistiir. Se¢im éncesi verilen egitimin yaninda bu 6zellikler de dikkate alinarak
en uygun tedavi modalitesi segilmelidir.
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Choice of Renal Replacement Therapy

1. Introduction

Chronic Kidney Disease (CKD) is an
important public health problem that has
become an epidemic all over the world and in
Turkey (1,2). Since the awareness of CKD is
very low, there are serious delays in diagnosis
and treatment. The prevalence of CKD in
adults in our country is 15.7% (3). CKD
requires a well-rounded treatment plan that
affects many aspects of daily life, including
diet and fluid intake. CKD patients who have
reached the level of end stage renal disease
(ESRD) need renal replacement therapy
(RRT) in order to maintain their lives at the
best level. ESRD 1is a disease that quickly
leads to death if one of the RRT is not started.
RRT options in these patients; consists of
hemodialysis (HD), peritoneal dialysis (PD)
and renal transplantation (RT). The use of
RRT methods varies considerably between
countries and centers (4). Although kidney
transplantation is the treatment of choice for
eligible ESRD patients, dialysis is the
predominant treatment in most countries (5).
While kidney transplantation is associated
with the best survival, there are limitations
due to possible transplantation incompatibility
and lack of donor kidneys. Therefore, most of
the patients are faced with evaluating the HD
or PD option (6). More than 80% of the
world's  dialysis  population  receives
conventional, facility based, three times a
week HD treatment (6). On the other hand,
there is a significant growth in the use of PD
therapy for RRT in developing countries (7).
All RRT have different advantages and
disadvantages. Compared with HD, PD is
associated with increased patient autonomy
and flexibility (8). But it does require patients
to learn technical skills and take a degree of
responsibility for self care. HD treatment can
be a restrictive treatment method as patients
have to come to the center 3 days a week and
receive 4 hours of treatment. However, the
treatment is carried out by trained nurses
without requiring patient responsibility. In
studies on dialysis modalities, it is
controversial which dialysis modality is
superior in terms of patient survival (9,10).
Therefore, it must be acknowledged that there
is no single perfect form of RRT. Each of the

available options has its
challenges and advantages.

own unique

It is not easy to identify the most appropriate
RRT scheme for ESRD patients. In this case,
decisions are tailored to each patient's values
and preferences. These patients consider
independence, quality and quantity of life, and
flexibility in the daily schedule important

(11).

It has been reported that many factors such as
the experience of the center, the age of the
patient, the comorbid conditions, the
education status of the patient, socioeconomic
conditions, treatment reimbursement policies,
physician attitudes, the problem of accessing
hospital dialysis beds, quality of life, and the
education given to the patient during the
predialysis period are effective in the selection
of RRT (12-15).

The choice of ESRD treatment modality is
complex, but of fundamental importance
because it affects both costs and patient
clinical outcomes. For this reason, it is
important to determine the effective factors in
the selection of RRT.

In this study; The factors affecting the choice
of RRT were evaluated by examining the data
of the patients who started RRT with follow-
up in our clinic, where we applied a
predialysis educating program.

2. Material and Method
Study design

This study was designed as a single center and
retrospective analysis of patients data.The
patients diagnosed with ESRD who were
followed up at the nephrology clinic at the
Antalya Training and Research Hospital. This
study was approved by the Ethics Committee
of the Scientific Research Ethics Committee
of Antalya Training and Research Hospital
(Approval number: 18/27) and was conducted
in accordance with the ethical standards
defined in the 1964 Helsinki declaration.
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Patients

The data of 464 patients (192 women and 272
men) who were followed up in the
Nephrology Clinic of Antalya Training and
Research Hospital and started RRT due to
ESRD were evaluated. Patients with estimated
glomerular filtration rate (eGFR) < 15
ml/min/1.73 m? were considered as ESRD
using the  'chronic  kidney  disease
epidemiology  collaboration'  (CKD-EPI)
formula (16). The patients were divided into 3
groups according to the preferred type of RRT
(HD, PD, RT) and compared according to
their clinical and demographic characteristics.
Comorbidities of the patients were calculated
using the 'modified charlson comorbidity
index' (MCCI) score. Comorbidity was
classified as low (score < 3), moderate (scores
4 and 5), high (scores 6 and 7) and very high
comorbidity (score > 8) (17). Patients who
were diagnosed with ESRD, had their first
maintenance RRT planned, were 18 years of
age or older, and were able to communicate
verbally, who received training on RRT
during the predialysis period were included in
the study. ESRD patients under 18 years of
age who were transferred from other centers
after starting RRT, re-started other RRT after
rejection of the kidney graft, and were
excluded from the study.

Statistical analysis

Descriptive statistics are presented with n(%),
median(min-max), and meanz+standard
deviation (SD). Shapiro Wilks test was used
to control the normality assumption. Pearson
chi-square test was used to analyze the
relationships between categorical variables.
The Kruskal Wallis test was used for the non-
parametric comparison of the difference
between the measurement values of the
groups, the Bonferroni-Dunn test was used as
the post-hoc test for the significant cases,
while the One-Way ANOVA and post-hoc
Tukey HSD test were used for the parametric
comparisons. Analyzes were made with the
SPSS (Statistical Package for Social Science)
for Windows 22.0 package program. P values
less than 0.05 were considered statistically
significant.

3. Results

Of the 464 patients who started RRT due to
ESRD, followed in the Nephrology clinic of
Antalya Training and Research Hospital, 272
(58.6%) were male and 192 (41.4%) were
female. The mean age was 57.9+14.1 years. In
the etiology of ESRD; diabetic nephropathy
(DN) was detected in 175 (38%) patients,
hypertensive nephropathy (HN) in 101
(21.9%) patients, and polycystic kidney
disease (PKD) in 40 (8.7%) patients, while
145 (31.5%) patients had etiology of ESRD
could not be determined. The clinical and
demographic characteristics of the patients are
listed in table 1.

Table 1. Clinical and demographic characteristics of the patients

Age (year), mean = SD
Gender, n(%)

Female

Male
Height (cm), mean = SD
Weight (kg), mean £ SD
Education status, n(%)

[lliterate

Literate

Elementary school

Junior high school

n:464
57,9+14,1

192(41,4)
272(58.6)
166,249 4
76,7+17,7

76(16,7)
15(3,3)
247(54.3)
43(9,5)
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Marital status, n(%)

Never married 20(5,7)
Married 282(80,3)
Widow 49(14)

Settlement unit, n(%)
Rural 208(45,1)

Urban 253(54,9)

Visual impairment, n(%)
Yes 158(49,5)
No 161(50,5)

Kidney disease etiology, n(%)

DM 175(38)
HT 101(21,9)
PKD 40(8,7)

Others 145(31,5)

Number of people living at home, median (min- 3(1-11)
max)
Predialysis educating period (month), 16(1-108)

median (min-max

Modified charlson comorbidity index score, median 5(1-11)
(min-max)

SD: standard deviation, RRT: renal replacement therapy, HD: hemodialysis, PD: peritoneal dialysis, RT: renal
transplantation, DM: diabetes mellitus, HT: hypertension, PKD: polycystic kidney disease
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The clinical and demographic characteristics
of the patients were compared according to
the type of RRT. According to the type of
RRT, 330 (71.1%) HD, 65 (14%) PD patients
and 69 (14.9%) RT patients were detected.
The mean age was 62+13 in those who chose
HD treatment, 54+12 in those who chose PD,
and 44+14 in those with RT. Age was found
to be significantly different between the
groups (p<0.001). When their education levels
were compared, it was determined that 14
(4.3%) HD patients, 5 (7.7) patients with PD
and 13 (19.1%) RT patients were university
graduates. Accordingly, it was determined
that the percentage of being a university
graduate in the RT group was higher than in
the HD group (p<0.001). When the marital
status of the patients was examined, it was
determined that the never married patients
were 9 (3.6%) in the HD group, 3 (5.9%) in
the PD group, and 8 (16%) in the RT group.
Accordingly, the percentage of never married
was found to be higher in the RT group than
in the HD group (p=0.004). The percentage of
patients in the RT group living in the urban
area was found to be higher than the other two

groups (p=0.021). The percentage of patients
working in the RT group was higher than in
the other two groups (p=0.031). While the rate
of kidney disease etiology being DN was
lower in RT patients than the other two
groups, it was determined that the rate of
being in other etiologic categories was higher
(p=0.014). It was determined that the
modified charlson comorbidity index scores
of all groups were statistically different. When
the modified charlson comorbidity index
scores of the groups were examined, it was
determined that the highest values were in the
HD group and the lowest values were in the
RT group (p<0.001). (Table 2).

In comparison; gender (p=0.251), height
(p=0.783),  weight (p=0.862), visual
impairment (p=0.149), family history of
kidney disease (p=0.135), number of people
living at home (p=0.309), It was found that
there was no significant difference between
the RRT groups in terms of the months of
education during the predialysis period
(p=0.258) and the number of annual follow up
(p=0.847) (Table 2).

Table 2. Comparison of the clinical and demographic characteristics of the patients according to the type

of renal replacement therapy

HD
N:330

Age (year), mean = SD 62+13?
Gender, n(%)

Female 144(43,6)

Male 186(56,4)
Height (cm), mean = SD 166+9
Weight (kg), mean + SD 76,3+17,6
Education status, n(%)

[lliterate 65(20,2)"

Literate 14(4,3)*

Elementary school 180(55,9)"

Junior high school 24(7,5)*

High school 25(7,8)"

University 14(4,3)*
Marital status, n(%)

Never married 9(3.6)"

Married 200(80)*

Widow 41(16,4)*

PD RT
N:65 N:69 p
54+12° 44+14° <0,001
25(38,5) 23(33,3)
0,251
40(61,5) 46(66,7)
16710 16710 0,783
76,7+15,5 78,5420,5 0,862
5(7,7)? 6(8.,8)*
1(1,5) 0(0)*
38(58,5) 29(42,6)°
. , <0,001
8(12,3)° 11(16,2)
8(12,3) 9(13,2)"
5(7,7)*° 13(19,1)°
3(5H9)z\.h 8(1())1)
43(84,3)" 39(78)° 0,004
5(9,8) 3(6)
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Home partner status, n(%)

Lives alone 20(8)

Lives with partner 43(17,3)

Lives with partner and children 145(58,2)

Lives with children 19(7,6)

Lives with parents 10(4)

Other (Carer) 12(4,8)
Settlement unit, n(%)

Rural 153(46,8)"

Urban 174(53,2)"
Working status, n(%)

Working 47(18,7)

Not working 111(44)*

Retired 75(29,8)*

Other (irregular business) 19(7,5)*
Visual impairment, n(%)

No 117(47,8)

Yes 128(52,2)
Kidney disease etiology, n(%)

DM 135(41,2)"

HT 66(20,1)*

PKD 33(10,1)

Others 94(28,7)*
Family history of kidney disease,
n(%)

Yes 34(10,3)

No 295(89,7)
Number of people living at home, .
median (min-max) 3(1-10)
P ducatng prin 0108
Number of annual follow up, n(%)

<3 76(23)

>=3 254(77)
Modified charlson comorbidity index 5(1-11°

score, median (min-max)

2(3,9) 1(2)
6(11,8) 7(14)
36(70.,6 29(58
(70,6) (58) A
2(3,9) 1(2)
2(3,9) 3(6)
3(5,9) 9(18)
34(52,3)" 21(30,4)°
( , )h 0,021
31(47,7) 48(69,6)
12(23,1)? 21(42)°
22(42,3)? 15(30)°
, / 0,031
13(25)? 12(24)°
5(9,6)" 2(4)°
22(55 22(64,7
(93) (64.7) 0,149
18(45) 12(35,3)
23(35,9)" 17(24,6)°
19(29,7) 16(23,2)"
, / 0,014
4(6,3)" 3(4.3)°
18(28,1)* 33(47,8)°
5(7,8 2(2,9
(7,8) (2,9) 0.135
59(92,2) 67(97,1)
3(1-5) 4(1-11) 0,309
15,6(1-72) 12(1-64,8) 0,258
17(26,2 17(24,6
(262) (24.6) 0,847
48(73,8) 52(75.,4)
4(2-9)° 2(2-8)° <0,001

SD: standard deviation, RRT: renal replacement therapy, HD: hemodialysis, PD: peritoneal dialysis, RT: renal
transplantation, DM: diabetes mellitus, HT: hypertension, PKD: polycystic kidney disease,
* Significant difference between HD, PD and RT patients group.

4. Discussion

Patients with ESRD who need RRT make
compelling treatment decisions. It must be
admitted that there is no single perfect form of
RRT. Since each of the available options has
its own strengths and limitations, it is
important to know the factors that affect this
choice in order to minimize the complexity of
the choice of the patient and the clinician and

the level of decision conflict during the
selection of the RRT method.

The most common type of treatment used as
RRT in our country and in the world is HD
(5,18). While kidney transplantation is
associated with the best survival, there are
limitations due to lack of donor kidney. It has
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been reported that the number of patients
undergoing PD is increasing in many
countries with developing health care
economies (7). According to the Turkish
Society of Nephrology 2020 data in our
country, the rates of RRT patients were
reported as 78% HD, PD 10.13%, and RT
11.56%. It has been reported that there has
been a slight increase in the number of
patients undergoing PD in the last 2 years
(19). In our study, there were 330 (71.1%)
patients who chose HD, 65 (14%) patients
who chose PD, and 69 (14.9%) patients who
chose RT. Our findings are compatible with
the literature, but it is seen that there are PD
patients in our center above the average of our
country. The reason for this situation may be
that predialysis educating program is applied
to patients in our center. Indeed, there are
publications reporting that pre-dialysis
education programs increase the choice of
home based treatments, including PD (20,21).

Although age is not a criterion for choosing
RRT, most elderly patients who require RRT
choose HD (22). It has been reported that HD
is a preferred method of RRT because it
provides ongoing medical treatment and
follow up for elderly patients, and also
provides an opportunity to socialize during
treatments in the center (23,24). PD has been
underused for many reasons, including
financial, cultural issues, limited accessibility,
and lack of familiarity with the care of elderly
patients.

It has also been reported that PD is less
preferred in these patients because of
decreased vision, strength, dexterity, and
cognitive impairments (25). In one study, it
was stated that one-third of elderly patients
chose PD before HD in the absence of
contraindications (26). It has been reported
that age is not a contraindication for RT,
another RRT treatment, and it can be
performed at any age, but age related
comorbidity is an important limiting factor
(27). Although it is said that RT can be
performed at any age, it has been reported that
the cases are concentrated in the young age
group such as 20-44 years (28). In our study,
it was observed that the mean age of the HD
group was higher than the other two groups,
and the mean age of the patients in the PD

group was significantly higher than in the RT
group. With these findings, results similar to
the literature were obtained.

In the studies conducted, it was stated that
while there were more patients in the HD
group who were uneducated or not primary
school graduates, the rate of higher education
was higher in the RT group. It has been
reported that the rate of working in a job is
higher in RT patients, and the rate of retiring
or not working in a job is higher in HD and
PD patients (29,30). In the same studies,
marital status, the rate of unmarried RT
patients was found to be higher than HD and
PD patients. In another study, no statistical
difference was found between the three RRT
modalities in terms of living in urban and
rural areas (31). In our study, it was found that
the percentage of being a university graduate
and never married in RT patients was higher
than the HD group in terms of educational
status. The percentage of patients in the RT
group living in an urban area and working at a
job was found to be higher than the other two
groups. In this case, it can be said that patients
with a high literacy rate, actively working and
living in the urban area prefer RT more.

Among the causes leading to chronic renal
failure, DM and HT have been reported to be
the leading etiological factors (32,33). In a
study by Alvares et al., in which three RRTs
were compared, comorbid diseases were
examined. Accordingly, it has been reported
that DM is observed at a higher rate in PD
patients than in HD and RT patients (34). In
other studies, it has been reported that patients
with malignancy or DM prefer HD as the
initial treatment more than PD (35). In our
study, the DM rate of patients who chose HD
and PD was found to be similar. While the
rate of kidney etiology being DM was lower
in RT patients than the other two groups, it
was observed that the rate of being in other
CKD etiologies was higher. The emergence of
complications such as kidney failure at older
ages and the fact that RT is preferred in
younger patients may be an explanation for
why DM is less common in patients who
prefer RT.

There are studies examining the differences of
comorbidity between modalities. In the study
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of Chen et al., it was reported that the
comorbidity index was higher than the control
group and the index was in the form of HD,
PD, RT (36). In another study, the highest
comorbidity index was observed in PD
patients, while the lowest was observed in RT
patients (34). In our study, when the modified
charlson comorbidity index scores of the
groups were examined, it was determined that
the highest values were in the HD group and
the lowest values were in the RT group.
Similar to the literature, the reasons for the
low comorbidity index of RT patients may be
that younger patients prefer this treatment and
that diseases that contribute to comorbidity
such as DM are less common in the etiology
of kidney disease in RT patients.

We think that this study, which analyzes the
factors affecting the choice of RRT, is
important for clinicians to know the factors
that may affect the patient's choice of RRT,
and to guide the patients correctly during the
treatment selection after a rigorous educating
process during the predialysis period,
considering these factors. Because We believe
that our study is a comprehensive and guiding
study that can answer the question of "which
treatment is better?" by patients and can guide
clinicians to understand the point of view of
patients.
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