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Abstract: End-stage renal disease (ESRD) is a chronic condition that requires long-term
management and exerts very high disease and cost burden on the governments. This study aimed to
assess the direct costs of haemodialysis (HD) treatment, a type of renal replacement therapy, that
has an important place in the management of ESRD. The study employed a retrospective approach
using a cohort of HD patients and the costs of HD and catheter-related infection treatment were
evaluated between the years of 2016 and 2020. HD treatment costs, HD laboratory and imaging
costs, and catheter infection costs were determined in dollars ($). Average treatment costs and
annual control costs for HD patients were determined as: $10391.14 in 2016; $8664.62 in 2017;
$6140.65 in 2018; $4838.29 in 2019; $4081.89 in 2020. A statistical difference was found between
the cost of outpatient and inpatient care of catheter-related infections and the year of diagnosis of
ESRD in 2016 and 2018 respectively It is important to assess and determine the cost burden and
related discrepancies in the cost coverage and resource management in the chronic disease care.
This study emphasized the importance of developing targeted and updated policies and legislations
for managing the cost of chronic disease care.
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Oz: Son dinem bébrek yetmezligi (SDBY), uzun siireli tedavi gerektiren, toplum iizerinde yiiksek
hastalik ve maliyet yiikii olusturan kronik bir hastaliktir. Bu ¢alismada SDBY yénetiminde onemli
bir yere sahip olan bir renal replasman tedavisi tiirii hemodiyaliz (HD) tedavisinin dogrudan
maliyetlerinin degerlendirilmesi amaclanmistir. Calismada HD tedavi maliyeti ve kateter iliskili
enfeksiyon maliyeti retrospektif bir yaklasimla 2016-2020 yillar: arasinda degerlendirilmistir. HD
tedavi maliyetleri, HD laboratuvar ve goériintiileme maliyetleri, kateter enfeksiyonu maliyetleri dolar
($) cinsinden belirlendi. HD hastalar: icin ortalama tedavi maliyetleri ve yillik kontrol maliyetleri
2016 yihinda 10391,148; 2017 yilhinda 8664,628; 2018 yiinda 6140,658; 2019 yilinda 4838,298;
2020'de 4081,898 olarak hesaplanmustir. Kateter iliskili enfeksiyonlarin ayaktan hasta bakim


mailto:sbehlul-lau@eul.edu.tr
mailto:drahmetbehlul@gmail.com
mailto:derenoygar@yahoo.com
mailto:mozdal@eul.edu.tr

maliyeti, SDBY tani yili 2016 ve oncesi olan HD hastalarinda istatistiksel fark yaratmigtir. SDBY
tani yili 2018 ve oncesi olan HD hastalarinda ise yatan hasta bakim maliyeti istatistiksel olarak fark
olusturmustur. Bu c¢alisma kronik hastaliklara yonelik maliyet yiki ve kaynak yénetimi
belirlenmesinin ve degerlendirilmesinin onemini géstermis olup, kronik hastaliklarin yonetim
maliyetleri icin hedefli politika ve yénetmeliklerin dnemini vurgulamustir.

Anahtar Kelimeler: Son Dénem Bibrek Yetmezligi, Hemodiyaliz, Malivet YUK, Kateter Iliskili
Enfeksiyonlar.

INTRODUCTION

Chronic Kidney Diseases (CKD), a crucial global clinical and public health issue,
has rising incidence, prevalence, high expenditure, poorer quality life, and poor
health outcomes (Luyckx et al., 2018; Francis et al., 2024). CKD often leads to
impaired kidney function; resulting in chronic renal failure followed by end-stage
renal failure. End-stage renal disease (ESRD) causes very important economic, social
and medical problems. CKD is grouped into 5 stages of which Stage 1 to 3 progress
majorly without symptoms, followed up by CKD Stage 4, where the function of
kidneys is reduced to a level that requires renal replacement therapy. The final stage,
Stage 5, is defined as ESRD,, at which toxins, fluids and electrolytes accumulate in
the body because kidneys fail to function (Inker et al., 2014). ESRD is a serious
health problem that requires renal replacement therapy (Akbari et al., 2015). The
effect of ESRD on morbidity and mortality and its dependence on renal replacement
therapy also negatively affect quality of life (GoOrgen et al., 2018). The epidemiology
of ESRD on a global scale is affected by genetics, lifestyle, cultural structure, socio-
economic and environmental factors. ESRD leads to significant economic and social
burden on the populations (Thurlow et al., 2021; Kassa et al., 2020; Jha et al., 2023;
Trivedi & Sodani, 2024).

The rate of people having renal replacement therapy (RRT), including
haemodialysis (HD) is increasing in the World, as a result of the improving economy
in the globe. For example, those having HD are increasing by about 7% per year
(Kim et al., 2018). The cost of care provided to ESRD patients is therefore exerting
an increasing burden on the population (Takemoto & Naganuma, 2019). HD and
peritoneal dialysis (PD) are the types of renal replacement therapy. HD is performed
by using an external machine that enables the circulation of blood through a
membrane separating the body wastes from the blood; where in PD, a balanced
electrolyte solution including an osmotically active agent is given into the abdomen
of the patient using a small catheter inserted into the abdomen of the patient
(Makhija et al., 2018). The ideal treatment for ESRD is transplantation (Tx);
however, organ donation is very limited in most populations. Evidence suggests that
approximately one year after Tx surgery, the patients experience better quality of life
and a decrease in health care expenditure. Tx is also advantageous in terms of
prolonging life of the Tx patients (Tingle et al., 2019; Vanholder et al., 2017).

Infections that occur during the treatment process of ESRD affect the patient
negatively, resulting in a prolonged hospital stay and an increase in health costs (Lin
et al., 2020; Lamarche et al., 2019). Catheter-related infections are more common in
the ESRD patient group than in the normal population. Especially in ESRD patients,
the risk of infection is higher. This is because CKD plays a role as a predisposing
factor for infections; since CKD patients have suppressed immunity and use catheters
that causes risk for infections (Sarnak & Jaber, 2000). Infection is one of the most
common complications and is one of the main causes of mortality and morbidity in



patients with ESRD. It is among the leading causes of hospitalization. In particular, it
can progress to sepsis in patients undergoing dialysis treatment. ESRD patients with
immunosuppression are at risk for cancers and infections associated with
immunodeficiency (Fisher et al., 2020; Hogan et al., 2017).

During dialysis treatment, central venous catheters (CVC) may cause
complications in the patient. CVC-related complications that develop within the first
3 months after insertion of the catheter can be listed as bleeding, pneumothorax,
thrombosis, and infection. CVC-associated infections are the most important
complication and increase the length of stay in hospital, stay in intensive care unit,
costs for treatment and mortality rates (Balikci et al., 2021; Ozmen et al., 2022).
Infection risk in patients treated with HD are caused by immunodeficiency,
disruption of the skin and mucous barrier, recurrent hospitalization, malnutrition and
vascular interventions (Lamarche et al., 2019).

Lack of resources or inability to share risk adequacy of the healthcare
infrastructure leads to poor quality healthcare provision. Allocating resources equally
to the areas in most need, and identifying and correcting service gaps is very
important in the policy development and implementation process of health systems
(WHO 2015). In particular, more precise assessments of the economic benefits and
cost changes associated with treatment programs provide better information to health
policy-makers. Increasing prevalence and associated increasing cost of kidney
disease care require an accurate understanding of the cost burdens of disease care to
ensure effective, efficient and sustainable service delivery. It is firstly crucial to
identify and improve gaps in patient care to inform the health needs of kidney
patients. It is important to have an inclusive understanding of the healthcare systems
and infrastructure of the health system (Bello et al., 2018).

There is lack of empirical studies that examine the health care costs and
specifically the CKD treatment costs in Northern Cyprus. There are only the health
statistics provided by the State Planning Organization, including the total health
expenditures and their ratio to the state budget. For the year of 2019, the ratio of
health expenditure to the state budget was %9.9, with about 11% in 2021 and about
9.8% in 2022 (State Planning Organization, 2023). Based on the international
literature, it was reported that the annual global costs of hemodialysis range from
$5000-$40,000 per patient (Bello et. al., 2023). In the study conducted using data
from 31 countries, including Turkey, the average annual cost of hemodialysis per
patient was provided as $ 23,963 (Jha et. al., 2023).

There were limited studies in the literature that analysed the cost burden of HD
patients; the present study was the first to evaluate the cost burden of HD patients
treatment in Northern Cyprus. This study aimed to determine the annual treatment
cost, control cost, and infection treatment cost of patients receiving HD treatment.
The objectives of the study included: (i) an assessment of the cost burden of HD
treatment; (ii) an assessment of the cost of catheter infections; and (iii) providing
suggestions for improving the management of ESRD.



1. METHODOLOGY

The current quantitative study was designed as a multicentre, cohort study using
a retrospective perspective. The data to be used in the study for the years from 2016
and 2020 were obtained from the files of the patients who were treated for ESRD in
hospitals affiliated with the Ministry of Health of Northern Cyprus and from the
hospital information system. The data used in the current study were released from
the records on clinical, administrative, and financial data reported at the public
hospitals of the Ministry of Health (Behlul & Ozdal, 2022).

Those who were diagnosed with ESRD in Northern Cyprus and were treated in
hospitals in the HD unit affiliated with the Ministry of Health were included in the
study. Visiting patients, patients living abroad, patients with acute renal failure, and
soldiers were not included in the study as of 2020. The cost per person of each HD
treatment will be calculated. This cost burden study will focus on the identification
of per-patient direct medical costs. Indirect costs will be not included in the cost
analysis.

In many studies where the cost of ESRD is calculated, the
procedure/operation/treatment performed in the outpatient clinic/clinic, laboratory
and radiology tests, drugs used and prescribed drugs in the hospital, complications
occurring during or after the treatment/procedure/operation, and length of stay, the
direct treatment costs variables used in the determination.

The HD treatment cost was calculated by taking the cost of each bicarbonate for
each session. The Health Institutions Fee Schedule Regulation of TRNC was used to
calculate the cost of the HD treatment costs, which includes each bicarbonate fee.
Patients, on average, receive HD treatment three times in a week. The total cost of
HD care per patient was calculated by including any inpatient and/or outpatient care
received, plus the the costs of diagnostic tests carried out in biomedical laboratories
and imaging.

The total catheter infection treatment costs included the cost of treatment
provided as outpatient and inpatient care. When calculating the cost of treatment of
catheter infections, costs of biochemical laboratory tests, imaging, medications used
for infection management, and outpatient or inpatient treatment (hospital-bed care
fees) were taken into account.

The Ethical approval for the methodology of the study was taken from the Ethics
Committee of the European University of Lefke, with serial number of
UEK/57/01/12/2021/02, 28.12.2020 and the Ethics Committee of Dr. Burhan
Nalbantoglu State Hospital, with the serial number of 08/21, 25.02.2021.

1.1 Statistical Analysis

All costs were calculated for covering five-year period since 2016. HD treatment
cost and HD treatment control cost were calculated over the average cost per patient
between 2016 and 2020. The data were analysed by using the IBM Statistical
Package for Social Sciences (SPSS) software version 28.0 (IBM Corp., Armonk,
NY, USA) to determine the trends in the cost of renal replacement methods during



the study period. A significance value of p < 0.05 was accepted to determine
statistically significant differences between the associations. Gender, the time of
diagnosis, and the number of HD patients with catheter-related infections were
studied using descriptive statistics. Treatment cost of patients with catheter
infections, HD treatment cost, and HD treatment control costs were compared
according to the time of diagnosis. The data did not meet the normal distribution
conditions, based on Shapiro-Wilk and Kolmogorov-Smirnov based on the sample
size (P<005 accepted as not being normally distributed. Therefore,the Mann-Whitney
U test was used as non-parametric test when analysing the data.

HD treatment costs, HD laboratory and imaging costs, and catheter infection
costs were determined in dollars ($) (1 USD=3.02 TL, inflation rate = 8.53% in
2016; 1 USD = 3.65 TL, inflation rate = 11.92% in 2017; 1 USD = 4,82, inflation
rate = 20.30 in 2018; 1 USD = 5.68 TL, inflation rate = 11.84% in 2019; 1 USD=
7.01 TL, inflation rate = 14.60% in 2020; 1USD =8.87 TL, inflation rate = 36.08% in
2021) (TCMB, 2025).

2. RESULTS

The demographic characteristics of patients with HD, disease information and the
costs from the perspective of the health system are included. The average age of
females from 2017 to 2020 was 68.39+12.65 in 2016; 66.74+15.09 in 2017;
68.50+13.25 in 2018; 67.72+13.08 in 2018, 68.15+£12.30 in 2019, and 65.75+13.82
in 2020. The information on the patients receiving HD between the years of 2016 and
2020 is given in Table 1. In all years the proportion of male patients receiving HD
was higher compared to females 53.44% of 116 HD patients were male in 2016 and
65% of 263 patients were male in 2020. The proportion of the cases who were newly
registered as HD patients and starting the HD treatment in the particular years from
2016 to 2020 ranged between 20.7% to 32.0%, with the lowest proportion in 2016
and the highest in 2018. The incidence of catheter infections between the years of
2016 and 2020 ranged from 15.5% to 38%, with the lowest rated in 2016 and the
highest rates in 2020.

Table 1. Information on HD Treatment Receiving Patients from ESRD Patients
between 2016-2020

Years
Variables 2016 2017 2018 2019 2020
n (%) n (%) n (%) n (%) n (%)
Gender
Female 54 (46.55) 58 (41.13) 79(39.2) 92(35.8) 92 (35.0)
Male 62 (53.44) 83 (58.86) 118 (60.8) 165 (64.2) 171 (65.0)
Total 116 (100) 141(100) 197 (100) 257 (100) 263 (100)

The cases starting HD in the particular year

Newly registered HD
Patients

24(20.7)  30(21.3)  62(32.0) 63(245)  65(24.7)




patients

Total 116 (100) 141(100) 194 (100) 257 (100) 263 (100)
Catheter infection

Infected patient 18 (15.5) 35 (24.8) 46 (23.7) 64 (24.9) 100 (38.0)
None infected patient 98 (84.5) 106 (75.2)  148(76.3) 193 (75.1) 163 (62.0)
Total 116 (100) 141 (100) 194 (100) 257 (100) 263 (100)

The annual average HD healthcare costs per HD patients towards HD treatment,
control HD costs and catheter infections costs between the years of 2016 and 2020
are presented in Table 2. The annual average HD treatment cost of a HD patient was
determined as being $10391.14 (9796.4-10970.4) and the annual average HD control
cost was calculated $1290.07(1231.6-1341.6) in 2016. 18 HD patients were
identified as having an infection at their catheter. The average cost of treatment
provided as inpatient in patients receiving care for treating catheter infection was
determined as $634.97(325.0-977.7), and the average cost of outpatient treatment
was determined $162.43(61.8-296.3). In 2017, the annual average cost of treatment
per patient was calculated as $8664.62(8205.5-9060.4), and the annual average cost
of control per patient was $1057.06(1009.3-1099.9). In the same year, the average
cost of treatment provided for 35 outpatients receiving catheter infection care was
identified as $107.69(69.2-161.2), and the inpatient treatment cost was
$391.49(179.6-642.0). In 2018, the annual average cost of treatment and control per
patient for 197 HD patients was calculated as $6140.65(5771.7-6556.6), and
$760.61(726.9-793.1) respectively. For 46 patients with catheter infection, the
average cost of outpatient and inpatient treatment was determined as $94.43(57.7-
135.5) and $227.91(138.1-345.7) respectively. In 2019, the annual average cost of
treatment per patient and the average annual control cost per patient were determined
$4838.29(4581.0-5097.4) and $620.74(594.1-645.4). In addition, catheter infection
was identified in 64 patients receiving HD. The average outpatient and inpatient
treatment costs of the patients were determined as $90.39(63.4-125.2), and
$258.36(163.3-373.6) respectively. In 2020, the average annual cost of HD treatment
per patient was $4080.89 and the HD control cost was $514.84. The inpatient
catheter infection costs per person in the same year was $153.59 and it was $87.35
for outpatient care of catheter infections.



Table 2. Healthcare Costs towards Haemodialysis Treatment, Control Costs of Haemodialysis and Cost of Catheter Infections between 2016

and 2020
Years
Variables 2016 2017 2018 2019 2020
Mean (Cl 95%) Mean (Cl 95%) Mean (Cl 95%) Mean (Cl 95%) Mean (Cl 95%)
HD treatment cost $10391.14 $8664.62 $6140.65 $4838.29 $4081.89
(9796.4-10970.4) (8205.5-9060.4) (5771.7-6556.6) (4581.0-5097.4) (3881.6-4279.1)
Control cost of HD $1290.07 $1057.06 $760.61 $620.74 $514.84

(1231.6-1341.6)

(1009.3-1099.9)

(726.9-793.1)

(594.1-645.4)

(495.7-535.8)

Cost of catheter infection
Inpatient cost

Outpatient cost

Total cost

$634.97
(325.0-977.7)
$162.43
(61.8-296.3)
$797.49
(495.7-1128.6)

$391.49
(179.6-642.0)

$107.69
(69.2-161.2)

$499.18
(289.1-747.2)

$227.91
(138.1-345.7)

$94.43
(57.7-135.5)

$321.16
(227.7-431.0)

$258.36
(163.3-373.6)

$90.39
(63.4-125.2)

$349.58
(258.0-465.0)

$153.59
(111.1-204.1)

$87.35
(61.7-120.2)

$240.95
(186.5-301.9)




Comparative analysis of characteristics information and health costs of HD
patients between 2016 and 2020 are presented in Table 3. When the treatment
and annual control costs of haemodialysis patients were compared according to
the time of diagnosis of HD; there was a statistically significant difference in
the cost of HD treatment and the annual average control costs in all years from
2016 and 2020. Also, the HD Treatment cost was $27.98 in cases newly
starting to HD in 2016 and $66.46 in cases who were previously under HD
treatment (p<0.05). The control cost of HD was $35.21 in new starters of HD
compared to $64.58 in cases who were already on HD (p<0.05).

Table 3. Comparative Analysis of the Time of Diagnosis of HD Patient and Cost
Values (3$) of 5 Different Time Periods (Between 2016 and 2020)

Characteristic Groups Patient HD Control cost
Year number Treatment of HD
Cost
n Mean Rank
Cases on HD 92 $66.46 $64.58
before 2016
Newly 24 $27.98 $35.21
registered HD
2016 Patients in 2016
Total patients 116
p-value 0.001 0.001
U 371.50 545.00
Cases on HD 111 $84.84 $83.37
before 2017
Newly 30 $19.78 $25.22
registered HD
2017 Patients in 2017
Total patients 141
p-value 0.001 0.001
The time of U 128.50 291.50
diagnosis of Cases on HD 132 $126.11 $125.48
HD patient before 2018
Newly 62 $36.58 $37.94
registered HD
2018 patients in 2018
Total patients 194
p-value 0.000 0.000
U 7869.000 7785.000
Cases on HD 194 $151.43 $149.87
before 2019
Newly 63 $59.93 $64.72
registered HD
2019 Patients in 2019
Total patients 257
p-value 0.000 0.000
U 10462.000 10160.000
2020 Cases on HD 198 $157.60 $156.41




before 2020

Newly 65 $54.03 $57.63
registered HD

Patients in 2020

Total patients 263
p-value 0.000 0.000
U 11503.000 11269.000

U: Mann Whitney-U value; N: sample number

The inpatient and outpatient costs of catheter infection care in HD patients
based on the time of registration on the HD between the years of 2016 and
2020 are presented in Table 4. The cost of catheter infection care was only
significantly different in 2019 between the patients who newly started to HD
treatment and who were already on the HD list. There was no significant
difference in the other years between the patients who newly started HD care
and those who were already on HD. The inpatient and outpatient catheter
infection costs were also not significantly different between the new HD
patients and patients who were already on HD, except in 2018. In 2018, the
inpatient cost of catheter infections was significantly higher in patients who
were on HD previously compared with the HD cases who started the HD in the
specified year ($28.44 in cases newly receiving HD in 2018 compared to
$20.87 in cases who were already on HD prior to 2018, p<0,05).

Table 4. Comparative Analysis of Characteristic Variables and Cost Values ($) of
Different Time Periods

Characteristic Groups N Inpatient Outpatient Total
variable cost of catheter infection treatment
Mean Rank
Cases on HD prior 14 $8.29 $10.79 $8.50
to 2016
Newly registered 4 $13.75 $5.00 $13.00
HD Patients in
2016
Total patients 18
p value 0.066 0.049 0.137
U 11.000 10.000 14.000
Cases on HD prior
to 2017 29 $17.33 $17.83 $17.21
Newly registered 6 $21.25 $18.83 $21.83
HD Patients in
2017
Total patients 35
p value 0.344 0.825 0.314
The time of U 67.500 82.000 64.000
the diagnosis  Cases on HD prior 30 $20.87 $25.32 $22.27
of HD to 2018

Newly registered 16 $28.44 $20.09 $25.81




HD Patients in

2018
Total patients 46
p value 0.044 0.204 0.393
U 161.000 294.000 203.000
Cases on HD prior 50 $33.79 $33.93 $35.52
to 2019
Newly registered 14 $27.89 $27.39 $21.71
HD Patients in
2019
Total patients 64
p- value 0.239 0.243 0.014
U 414.500 421.500 501.000
Cases on HD prior 71 $50.82 $50.99 $52.08
to 2020
Newly registered 29 $49.72 $49.31 $46.64
HD Patients in
2020
Total Patients 100
p- value 0.848 0.793 0.395
U 1052.000 1064.000 1141.000

U: Mann Whitney-U value; N: sample number

3. DISCUSSION

3.1 Main Findings

This study evaluated HD treatment cost, HD control cost, total cost of
catheter infection of HD patients and outpatient and treatment of catheter
infection provided as inpatient cost between 2016 and 2020 in Northern
Cyprus. Each year, approximately 20% of kidney patients have just started
RRT. The number of patients with catheter infections increased by
approximately 20%, with also increase in number of ESRD patients between
the years of 2016 and 2020. Average treatment costs and annual control costs
for HD patients were determined as: $10391.14 in 2016; $8664.62 in 2017,
$6140.65 in 2018; $4838.29 in 2019; and $4081.89 in 2020. It was determined
that the average cost of inpatient treatment per patient due to catheter infection
per year in HD patients was higher than the cost of outpatient treatment. When
HD treatment cost and annual HD control cost were evaluated for each year
between 2016 and 2020, it was determined that there was a statistically
significant difference according to the year of diagnosis of HD. Outpatient
treatment cost, inpatient treatment cost, and total catheter infection cost were
calculated for catheter infection developing in HD patients included in the
study for each year between 2016 and 2020. A statistical difference was also
found between the cost of outpatient treatment of catheter-related infections
and the year of diagnosis of HD in 2016. In 2018, a statistical difference was
found between the cost of inpatient treatment of catheter-related infections and
the year of diagnosis of HD.



3.2 Explanation of Study Findings and Comparison with EXxisting
Literature

The types of RRT are using high-cost technology and they can complement
each other according to the clinical condition of the patient. When the number
of patients who have RRT and the cost findings evidence is examined, it can be
observed that the economic structure, demographic structure, risk factors,
genetic structure, and income level of the countries have an impact on the
treatment costs. The number of individuals who lost their lives prematurely
(before the age of 69) due to the lack of access to RRT care was shown as
about 3 times greater than the number of those who have access to the
treatment (Thurlow et al., 2021). Previous studies have shown that access to
RRT is directly related to the income levels of the countries and the cost of HD
treatment has different rates in various countries due to the characteristics of
the cost components such as service, medicine, and materials used. Studies
have reported that the prevalence of RRT in high-income countries is high, and
the prevalence of RRT in middle- and low-income countries is low. The
prevalence of HD was calculated as 68.69 in 100 000 population in Northern
Cyprus in 2020, similar to the findings in the study conducted by Turkish
Society Nephrology in Turkey in the same year (70.92 in 100 000 population).

The current study assessed only the HD treatment costs per patient between
2016 and 2020 respectively ($10391.14 in 2016; $8664.62 in 2017; $6140.65
in 2018; $4838.29 in 2019; $4081.89 in 2020). The HD costs calculated in
different studies from lIran, Turkey, Taiwan, Canada, and USA showed greater
costs of HD compared to the costs calculated in this study for the years from
2016 to 2020, with $13477 in Iran (Moradpour et al., 2020), $14652 in Turkey
(Yigit & Erdem, 2015), $16643 in Taiwan (Chang et al., 2016), $43816 in
Canada (Beaudry et al., 2018) and $72486 in USA (Axelrod et al., 2018). The
reason for these lower and decreasing costs can be explained by the fact that
the foreign currency is increasing and the Turkish Lira is losing value.
However, these increasing changes in the currency and costs of the instruments
and materials used in RRT are not reflected in to the legislations used for
managing the cost of care provided in the public hospitals and healthcare
institutions. This, therefore, leads to a gap in the cost of care that is reflected
based on the legislation and the actual payment done by the Department of
Health towards the costs of the materials and instruments required for RRT.
This warrants the immediate regulations to be done on the legislation used in
public hospitals, which is important in terms of cost-effective management of
RRT services. The lessons learnt from other countries, not specifically on CKD
management but generally on health services, emphasizes the importance of
determining and evaluate the balance in financial models used in the healthcare
systems, such as public insurance, private insurance and incentive mechanisms.
It is also recommended to set up strategies to develop effective and efficient
payment systems and pricing of health care services (Luca et al., 2019).

There is evidence from the studies that are based on the Canadian single-
payer healthcare system. They reported that the annual in-center facility
haemodialysis including all costs related to dialysis care were $64,214, with
$43,816 costs towards home HD (Beaudry, et al., 2018; Surendra et al., 2018;



Ferguson et al., 2021). In another study examining the direct treatment costs, it
was determined that per-patient cost of HD treatment was higher than per
patient the cost of PD treatment, and the study findings of different countries
support each other (Kim et al., 2017; Zhang, et al., 2020). In an Indian study
using the perspective of annual reimbursement for HD, the total cost of one HD
session in a public hospital was $64 (Bharati & Jha, 2020). This finding was
higher than that in Northern Cyprus which costs $4.1.

The present study, in agreement with the results of previous studies, also
found that HD treatment costs are higher compared to the cost of other types of
RRT, for example PD and kidney transplantation (Mohnen et al., 2019; Wu et
al., 2020; Ismail et al., 2019). In Northern Cyprus, HD treatment can be
administered only in hospitals; therefore, there is no at-home HD treatment
available, which explains the higher in-hospital cost for care (Wong et al.,
2019). Previous studies have shown that the costs of HD treatment to the
patient are higher than the expenditures and that more cost-effective strategies
are necessary to prevent ESRD and provide alternative RRT methods, such as
enhanced Tx (Kassa et al., 2020; Yang et al., 2021), PD for those eligible, and
implementation of home-based dialysis (Wong et al., 2019; Oruc et al., 2021).

The present study reported that the prevalence of catheter infections in the
HD patients raged from 15.8 to 38% between 2016 and 2020. There is also
mixed evidence with low and high reporting of cathether infections in the
similar studies. For example; whilst Nasiri et al., (2022) reported that 18% of
122 patients developed catheter-related infections, some studies are showing
greater rates of catheter infections in HD patients, with for example 32 out of
50 patients (64%) (Alirezaei et al., 2019; Heidempergher et al., 2021); 101 in
329 patients (30.7%) developed catheter-related infections (30.7%) (Zhang et
al., 2019) and 53 in 175 patients (30.3%) developed catheter infection (Karkout
et al., 2021). Based on the findings between 2016 and 2020 and compared to
the literature, it can be stated that the risk of catheter infections increased
during the study period in the Northern Cyprus. This can be explained by the
fact that the physical conditions in dialysis centres are inadequate for leaving
adequate space between each patient when receiving HD. This can explain the
greater risk of transmission of infections to other patients when the patients
with catheter infections are treated in the hospital settings rising the rate of
catheter infections in the HD patients. Restricted resources and inadequate
management of catheter infection can therefore explain high rates of catheter
infections in HD patients.

The catheter-related infections were more prevalent in those who
previously started the HD treatment (they were not those who newly started to
the HD in the particular year). The findings of the study also suggest that the
prevalence of those having inpatient treatment due to catheter related infections
was higher in those who were having HD treatment prior to the particular year.
This, therefore, suggests that as the duration since the first HD treatment
increases, the risk of comorbidities and the cost-burden of HD increases The
cost of inpatient treatment for catheter infection in HD patients was found to be
higher than the cost of outpatient treatment each year between 2016 and 2020
so the cost of catheter-related infections are important factors that increase the



burden of care for HD patients. This emphasizes the fact that the alternative
interventions such as kidney transplantation to be used to reduce the burden
and cost-burden of HD patients on the health systems (Catiwa, 2023; Guo et
al., 2024).

3.3 Significance and Implications of the Study

The present study has helped providing crucial implications for managing
RRT in ESRD patients. The direct HD costs were analysed to provide insight
for allocating resources based on the demand of populations. The current study
further provides information on the impact of infections, a major risk factor, on
the rising RRT costs. Determining increased costs related to infection helps
policymakers assign resources for RRT management and infection prevention.

The fact that the hospital information system used Ministry of Health
affiliated hospitals and the data in the patient files cannot provide detailed
information on the use of health services, especially on the cost of treatment,
causes incomplete results. This reveals the importance of more active and
accurate use of hospital information systems for future disease cost studies
(using ICD codes, entering every transaction made to the patient through the
system). In particular, it is very important to create accurate and objective
information that will help health policy makers make evidence-based decisions.

3.4 Limitations of the Study

Although the study had important strengths, there are limitations of the
study that provides implications for further research. For example, a limitation
of the study is that it presents findings for four years before and during the first
year of the Covid-19 pandemic and do not profile the trend in the healthcare
costs towards HD after the pandemic. This suggests the requirement for further
studies to assess the cost of HD care after the Covid-19 pandemic that is crucial
for the allocation of resources and management of comorbidities associated
with HD care. One of the other important limitation of the study is that there
was no available data on indirect costs. Another limitation of the study is that
the inflation led the Turkish lira to lose value with the rise in foreign currencies
and the regulations did not reflect the rise in costs of care, medications and
instruments used. This warrants immediate change in regulations, so the
healthcare economy can be managed and organized more efficiently.

CONCLUSION

Within the scope of the study, the treatment costs, control costs, and
infection treatment costs of patients diagnosed with ESRD and undergoing HD
in the Northern Cyprus were calculated. For ESRD, which has a high cost in
the society and requires long-term care, screening programs should be
conducted to increase the awareness on CKD and to identify individuals at risk,
and the sustainability of the CKD management and related RRT programs must
be ensured. Determining the economic burden of such chronic diseases and the



effective evidence-based management of resources are considered to be
important. This study also emphasized the immediate development of
legislations to secure the regulation of costs of care in public hospitals, which
is important in terms of cost-effective management of RRT service.
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