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ABSTRACT

Background: The Renal Registry of Bosnia and Herzegovina systematically collects national data on kidney replacement 
therapy for patients with end-stage kidney disease (ESKD). This report summarizes 2 decades of registry data (2002-2022), 
showing trends in incidence, prevalence, modality distribution, and patient outcomes.
Methods: Data were obtained annually from 30 dialysis centers across the country. Incidence, prevalence, and survival 
rates for hemodialysis (HD), peritoneal dialysis (PD), and kidney transplantation were calculated per million population 
(pmp). Descriptive statistics and Kaplan–Meier survival analyses were performed using SPSS 25.
Results: Between 2002 and 2022, the number of dialysis centers increased from 18 to 30, and the total treated population 
rose by 43.5% (from 1687 to 2421 patients). Hemodialysis remained the predominant modality (80.4%), while PD accounted 
for only 3.0% of all dialysis patients. The incidence rate in 2022 was 118.9 pmp, and the prevalence reached 685.6 pmp. The 
leading causes of ESKD were diabetic nephropathy (29.5%) and hypertensive nephropathy (13.1%). The crude mortality 
rate among dialysis patients in 2022 was 13.2%, primarily due to cardiovascular disease. By the end of 2022, a total of 
402 patients lived with a functioning kidney graft.
Conclusion: Over the past 2 decades, Bosnia and Herzegovina has experienced steady growth in its dialysis population and 
gradual improvements in registry coverage. However, the country continues to face challenges, including low utilization of 
PD and limited transplantation activity. Strengthening early chronic kidney disease detection and expanding organ dona-
tion programs remain key national priorities.
Keywords: Bosnia and Herzegovina, dialysis registry, end-stage kidney disease, hemodialysis, kidney replacement therapy, 
kidney transplantation, peritoneal dialysis
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INTRODUCTION
Chronic kidney disease (CKD) continues to pose a major 
and growing global public-health burden, driven by 
aging populations, increasing prevalence of diabetes 
and hypertension, and rising prevalence of obesity and 
other risk factors. In 2021, there were an estimated 673 
722 703 individuals worldwide living with CKD; in the 
same year, 19 935 038 new cases were reported, and 
CKD accounted for 1 527 639 deaths globally.1 The dis-
ability-adjusted life years associated with CKD also rose 

steadily, reflecting increasing chronic morbidity and 
health resource needs globally.1

The need for kidney replacement therapy (KRT-dialysis 
or transplantation) is particularly relevant in settings 
where early detection and management of CKD are 
insufficient. In Bosnia and Herzegovina Renal Registry 
(BiH Renal Registry), complete national data reporting 
from all dialysis centers was achieved by 2001, covering 
all 20 dialysis centers in the country.2 Early registry data 
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revealed that the number of patients on kidney replacement 
therapy (KRT) and prevalence of KRT were consistently increas-
ing.3 Between 2002 and 2008, the total number of patients 
receiving KRT rose from 1531 to 2206; over the same period, 
prevalence increased from 399 per million population (pmp) to 
696 pmp.3

These observations underscore 2 critical points. First, global 
CKD burden continues to escalate, amplifying the demand for 
KRT. Second, within-country and regional heterogeneity - due 
to factors such as different etiologies (e.g. endemic nephropa-
thies) and health system differences - may greatly influence KRT 
needs, outcomes, and resource allocation.

Therefore, a long-term, nationwide analysis of KRT data—includ-
ing incidence, prevalence, modality distribution (hemodialysis 
(HD), peritoneal dialysis (PD), transplantation), primary kidney 
disease, and temporal trends—is essential. The 20-year report 
(2002-2022) from the BiH Renal Registry aims to provide such 
comprehensive data, offering benchmarks for national renal care 
and allowing comparison with global CKD burden estimates.

MATERIAL AND METHODS

Study Design and Registry Framework
This is a retrospective, observational registry-based cohort 
study covering all patients in the Bosnia and Herzegovina Renal 
Registry (BiH Registry) between January 1, 2002 and December 
31, 2022. The national registry was established in 1999, with 
complete data reporting achieved by 2001, covering all 20 dialy-
sis centers in Bosnia and Herzegovina.2

Data Collection and Variables
Upon initiation of KRT, each patient’s data were collected using 
a standardized questionnaire across all centers. Collected vari-
ables included: date of birth, sex, residence, primary kidney dis-
ease (etiology of end-stage kidney disease (ESKD)), date of first 
KRT (HD, PD, or kidney transplant), modality history (modal-
ity changes, transfer between centers), transplantation details 
(date, graft type), comorbidities (if available), date and cause of 

death or end of follow-up, and center of treatment. For patients 
with specific diagnoses such as Balkan endemic nephropathy 
(BEN), additional data (e.g., history of urothelial tumors, family 
history, prior diagnoses) were also collected.4

Inclusion and Exclusion Criteria
All patients resident in Bosnia and Herzegovina who initiated 
chronic KRT (HD, PD, or transplantation) between 2002 and 
2022. Patients with only acute, short-term dialysis (not main-
tained), patients lacking essential data (e.g., missing date of 
KRT initiation, unknown center, missing primary kidney dis-
ease), and those who received KRT abroad without follow-up in 
the national center.

Inclusion criteria: Patients who are on HD treatmten more than 
3 months, patients older than 18 months. Exclusion criteria : 
Patients with only acute, short-term dialysis (notmaintained), 
patients lacking essential data (e.g., missing date of KRT ini-
tiation, unknown center, missing primary kidney disease), 
and those who received KRT abroad without follow-up in the 
national center.

Outcomes and Definitions

•	 Incidence of KRT: Number of new patients starting chronic 
KRT per calendar year, expressed pmp, using national popu-
lation denominator.

•	 Prevalence of KRT: Total number of alive patients on RRT at 
the end of each calendar year, pmp.

•	 Modality distribution: Proportions of patients on HD, PD, or 
with functioning kidney transplant.

•	 Primary kidney disease distribution: Categorized accord-
ing to center-reported cause (e.g. BEN, glomerulonephritis, 
diabetic nephropathy, hypertensive nephropathy, unknown, 
others).

Data Quality and Management
Data submission from all centers was mandatory and central-
ized. For each annual data collection, centers submitted stan-
dardized case report forms. Data cleaning included validation 
of key variables (dates, center codes, and diagnostic catego-
ries), removal of duplicates, and checking for internal consis-
tency (e.g. no transplantation before dialysis initiation). Missing 
core variables triggered queries to the corresponding center for 
clarification.

Statistical Analysis
Descriptive statistics: annual incidence and prevalence rates 
computed pmp using Bosnian national census/population data. 
Temporal trends over the 20-year period were assessed using 
linear regression for continuous variables (e.g. prevalence pmp 
over years). For survival analysis, the Kaplan–Meier method 
(time from KRT start to death, censoring at transplantation or 
loss to follow-up) and log-rank test were used for comparisons 

MAIN POINTS

•	 The number of patients receiving kidney replacement ther-
apy in Bosnia and Herzegovina increased by 43.5% between 
2002 and 2022.

•	 Hemodialysis (HD) remains the dominant modality, while 
peritoneal dialysis continues to be underutilized, accounting 
for only 3.0% of the dialysis population.

•	 Home HD and nocturnal HD programs are not available in the 
country.

•	 Kidney transplantation activity remains among the lowest in 
Europe, highlighting the urgent need to strengthen national 
organ donation and transplant programs.
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of survival between subgroups (e.g. by modality, by primary 
disease).

Ethical Considerations
Data collection and registry maintenance were performed 
by the national nephrology society under ethical oversight; 
patient identifiers were replaced with unique registry codes to 
ensure anonymity, and only aggregated anonymized data were 
used for analysis and publication. Ethical approval given by 
the Ethical commitee of Clinical Centar University of Sarajevo ( 
Approval no: 0207-36250 Date: 23.08.2018). 

RESULTS

Incidence of Kidney Replacement Therapy
In 2022, 420 new patients initiated chronic KRT in Bosnia and 
Herzegovina, corresponding to an incidence rate of 118.9 pmp. 
Of these, 62.4% were men (n = 262; 151.2 pmp) and 37.6% were 
women (n = 158; 87.8 pmp), yielding a male-to-female ratio of 
1.7 : 1. The mean age at KRT initiation was 66 ± 13.9 years (men: 
60.5 ± 14.5 years; women: 68.5 ± 13.5 years), with 5 patients 
(1.2%) younger than 20 years.

The 90-day incident rate was 105.6 pmp, with 373 patients alive 
on day 91. Among these, men represented 63%, with an average 
age of 63.2 years (men: 62.3 years; women: 64.8 years). Across 
entities, 215 patients were from the Federation of Bosnia and 
Herzegovina (FBiH), 125 from Republika Srpska (RS), and 2 from 
the Brčko District.

Over the 2-decade observation period (2002-2022), the annual 
incidence demonstrated a peak in 2009, followed by a gradual 
decline attributed to limited CKD screening and later a modest 
increase before a marked reduction during the COVID-19 pan-
demic. Post-pandemic years showed a recovery trend, though 
the peak levels of 2009 were not regained (Figure 1).

The leading primary kidney diseases among incident patients 
in 2022 were diabetic nephropathy (29.5%), predominantly 

Type 2 (22.4%), and hypertensive nephropathy (13.1%). Other 
major causes included glomerulonephritis (8.6%), pyelone-
phritis (6.1%), and polycystic kidney disease (3.5%) (Table 1). 
The majority of new patients were aged 45-64 years (41%), fol-
lowed by those aged ≥65 years (38%), consistent with European 
trends.

Prevalence of Kidney Replacement Therapy
By December 31, 2022, there were 2421 patients receiving KRT 
in Bosnia and Herzegovina, corresponding to a prevalence rate 
of 685.6 pmp—a 43.5% increase compared with 2002 (1687 
patients). Men accounted for 61.5% (1488 patients; 859.0 pmp) 
and women for 38.5% (933 patients; 518.7 pmp). The mean age 
of prevalent patients was 59.6 years (men: 58.8 years; women: 
60.9 years), and 17 patients (0.7%) were under 20 years old.

Hemodialysis remained the predominant modality, with 1947 
patients (80.4%), followed by PD in 72 patients (3.0%), and 402 
patients (16.6%) living with a functional kidney graft (Table 2). 
The total KRT population increased steadily across the 20-year 
period, with only minor fluctuations during the COVID-19 pan-
demic (Figure 2).

Regional distribution indicated that the highest numbers of 
prevalent patients were treated in UKC Tuzla (260 patients), 
Bijeljina (236), and Zenica (196). The age group 45-64 years rep-
resented the largest proportion of the dialysis population, while 
patients aged ≥75 years were most concentrated in Bijeljina (67 
patients) and Sarajevo (31 patients).

Primary kidney diseases among prevalent patients in 2022 
included glomerulonephritis (19.5%), diabetic nephropathy 
(18.4%), hypertensive nephropathy (13.0%), pyelonephri-
tis (12.0%), and polycystic kidney disease (5.8%). The cause 
remained unknown in 13% of cases.

Hemodialysis Patients
At the end of 2022, 1947 patients (80.4% of all KRT patients) 
were on chronic HD, with 60.6% males and a median age of 61 

Figure 1.  Pmp of incident patients (on day 1) by year in Bosnia and Herzegovina.
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years. Diabetic nephropathy was the primary kidney disease in 
13.4% of HD patients.

Over the study period, hemodiafiltration use increased mark-
edly—from 2.2% of HD patients in 2007 to 42.0% in 2022, par-
ticularly in RS where private centers dominate dialysis service 
provision (Figure 3).

The most represented age group among HD patients was 45-64 
years (40.6%), followed by 65-74 years (25.3%). Only 0.5% 
were under 19 years old. The leading causes of kidney failure 
in this group were glomerulonephritis (15.2%), pyelonephritis 
(12.7%), and diabetes mellitus (20.4%).

In 2022, 346 HD patients died, yielding a crude HD mortality rate 
of 12.4%. Cardiovascular disease accounted for 65.9% of deaths, 
followed by infections. Mortality remained relatively stable over 
the 2 decades (average 10.3%), peaking during the pandemic in 
2021 (18.7%), before returning to pre-pandemic levels in 2022.

Peritoneal Dialysis
Peritoneal dialysis remains underutilized. In 2022, 72 patients 
(3.0%) were on PD, with a slight male predominance (51.4%). 
The majority (58.3%) were aged 45-64 years. The main cause 
of ESKD among PD patients was diabetes mellitus (29.2%) 
(Table 4).

Peritoneal dialysis prevalence peaked in 2009, followed by a 
decline and modest recovery in 2019, before decreasing again 
during the pandemic. In 2022, 23.6% of PD patients had been on 
therapy for 5-10 years, and 26.4% for >10 years. The mortality 
rate among PD patients in 2022 was 0.6%, with cardiovascular 
disease as the leading cause of death (7 of 16 deaths).

Kidney Transplantation
By December 31, 2022, 402 patients in Bosnia and Herzegovina 
were living with a functioning kidney graft, representing 16.6% 
of the total KRT population. Of these, 266 transplants (66%) 
were from living donors (related or unrelated), while 136 (34%) 
were from deceased donors. In 2022, 32 new kidney transplants 
were performed. Most transplanted patients were aged 20-64 
years, consistent with international trends. Since 2006, only 
37 cadaveric transplants have been performed nationwide, 
reflecting the limited development of the national organ dona-
tion program.

Diabetic Nephropathy Trends
The prevalence of diabetic nephropathy increased markedly 
over the past 2 decades. Between 2003 and 2022, prevalence 
rose from 45.9 pmp to 126.3 pmp, while incidence increased 
from 24.0 pmp to 29.7 pmp. Type 2 diabetes became dominant 
after 2015, accounting for 17.1 pmp of the 2022 prevalence. 
Among diabetic dialysis patients, men were more affected 
(40.4 pmp) than women (23.3 pmp). The highest proportion of 
diabetic dialysis patients was in the 45-64 (39.5%) and 65-74 
(36.1%) age groups.

Balkan Endemic Nephropathy
Balkan endemic nephropathy continues to contribute signifi-
cantly to the national ESKD burden, particularly in northeast-
ern Bosnia. The prevalence of BEN patients on dialysis declined 
from 70.4 pmp in 2003 to 20.5 pmp in 2022. In 2022, 109 dialysis 
patients (4.5%) had BEN, almost all aged ≥65 years. The inci-
dence rate in 2022 was 2.5 pmp, compared with 35.1 pmp for 
diabetic nephropathy. Most BEN patients had dialysis vintage 

Table 1.  Primary Kidney Diseases in Incident Patients (on the First Day), by Entities and Brčko District, as of December 31, 2022

Primary Renal Disease
Federation of Bosnia and 
Herzegovina (FBiH) (%)

Republika Srpska 
(RS) (%)

Brčko District 
(%)

Total (Bosnia and 
Herzegovina) (%)

Glomerulonephritis 21 (8.3) 15 (9.2) 0 (0.0) 36 (8.6)

Pyelonephritis 13 (5.2) 12 (7.4) 0 (0.0) 25 (6.0)

Polycystic kidney disease 12 (4.8) 4 (2.5) 0 (0.0) 16 (3.8)

Hypertensive nephropathy 24 (9.5) 31 (19.0) 0 (0.0) 55 (13.1)

Renovascular disease 1 (0.4) 5 (3.1) 0 (0.0) 6 (1.4)

Diabetes mellitus 76 (30.2) 43 (26.4) 5 (100.0) 124 (29.5)

Miscellaneous 47 (18.7) 27 (16.6) 0 (0.0) 74 (17.6)

Unknown 58 (23.0) 26 (16.0) 0 (0.0) 84 (20.0)

Total 252 (100) 163 (100) 5 (100) 420 (100)

Table 2.  Prevalent Patients Treated with Various Forms of KRT as 
of December 31, 2022, in Bosnia and Herzegovina

Treatment Modality
Patients n 

(%)
Male 
(%)

Median 
Age 

(Years)

Diabetes 
Mellitus 

(%)

Hemodialysis 1947 (80.4) 60.7 64.0 20.6

Peritoneal dialysis 72 (3.0) 51.4 59.5 29.2

Kidney transplantation 402 (16.6) 67.2 49.0 7.0

Total 2421 (100) 61.5 61.0 18.4

Turk J Nephrol 2026; 35(3): 258-265� Resić et al. Renal Registry of BH

261



<5 years (39.4%), while 13.8% had been on dialysis for 10-15 
years.

Blood-Borne Infections in Dialysis Patients
In 2022, 1.7% of all dialysis patients were hepatitis B positive (n = 
44) and 4.0% were hepatitis C positive (n = 96). Eight patients had 
both infections. These figures represent a substantial decline 
compared with early registry years, reflecting effective vaccina-
tion and infection-control practices across dialysis centers.

Patient Mortality and Survival
In 2022, 365 patients died while on KRT, including 346 HD, 16 PD, 
and 2 transplant patients. The crude mortality rate among all 

dialysis patients was 13.2%. Cardiovascular disease remained 
the leading cause of death (65.9%), followed by infections and 
malignancies (Table 3).

During 2020-2021, mortality rose sharply due to COVID-19 but 
declined in 2022. The highest mortality was observed among 
patients aged 65-74 years. Entity-specific mortality was 14.8% 
in FBiH, 10.1% in RS, and 20.5% in Brčko District, largely propor-
tional to patient distribution.

Kaplan–Meier survival analysis of 400 patients who initiated dialysis 
in 2003 showed a mean survival time of 10.5 years. At the end of the 
20-year follow-up, 7.0% remained alive (95% CI: 4.7-9.8%) (Figure 4).

Figure 2.  Number of patients by type of treatment in Bosnia and Herzegovina for the period 2002-2022. HD, hemodialysis; PD, peritoneal dialysis; Tx, kidney 
transplantation.

Figure 3.  Representation of different dialysis methods (HDF/HF and standard HD) among prevalent patients in Bosnia and Herzegovina, 2006-2022. Note: Data 
for the period 2001-2006 are unavailable.
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DISCUSSION
The largest number of incident patients is on chronic HD and 
belonged to the age group 45-64 years, followed closely by the 

age group older than 65 years. This trend is also observed in 
Western European countries.5 The leading cause of KRT in most 
European countries is diabetes mellitus, pyelonephritis, and 
arterial hypertension.6-8 A steady increase in the prevalence of 
dialysis patients over the years has been noticed. This trend 
continued until 2014, when compared to 2002, the number of 
patients on HD rose by 60.2%, those on PD by 73.2%, and the 
number of transplanted patients with a functional graft saw a 
remarkable increase of 134.6%. However, from 2014 onwards, 
the growth rate slowed, and by 2020, during the COVID-19 pan-
demic, there was a slight decrease in the prevalence of both HD 
and PD patients, with a reduction of 5.83%, while the number of 
transplanted patients remained relatively stable.

The highest prevalence of dialysis patients is in UKC Tuzla (260 
patients), followed by Bijeljina (236 patients), and Zenica (196 
patients). The high prevalence in Bijeljina is also explained by 
the high prevalence of BEN. The highest number of patients 
over 75 years of age on December 31, 2022, was found in the 
dialysis centers in Bijeljina (67 patients) and the HD Clinic at 
KCU Sarajevo (31 patients), while in most centers, the most 

Table 3.  Patient Mortality by Type of Treatment for the Period 
2002-2022 (Including Incident Patients on Day 1) in Bosnia and 
Herzegovina

​ HD (%) PD (%) Tx (%) Total (%)

2002 3.0 1.2 0.0 4.2

2003 9.1 0.7 — 9.8

2004 11.0 0.2 0.1 11.3

2005 10.2 0.3 0.1 10.6

2006 10.7 0.2 0.1 11.0

2007 10.1 0.4 0.0 10.5

2008 11.3 0.4 0.1 11.8

2009 12.6 0.4 0.1 13.2

2010 11.2 0.3 0.1 11.6

2011 13.5 0.3 0.1 13.9

2012 12.8 0.5 0.0 13.3

2013 9.8 0.2 0.0 10.0

2014 11.2 0.2 0.2 11.6

2015 12.3 0.3 0.1 12.7

2016 12 0.2 0.0 12.2

2017 11.9 0.3 0.0 12.2

2018 12.2 0.2 0.0 12.4

2019 12.6 0.2 0.0 12.8

2020 17.1 0.4 0.1 17.6

2021 17.9 0.4 0.2 18.5

2022 12.4 0.6 0.2 13.2

Table 4.  Age Distribution of Patients on Peritoneal Dialysis in 
Bosnia and Herzegovina for the Period 2002-2022

​
Age

Age Groups

0-19
(N/%)

20-44
(N/%)

45-64
(N/%)

65-74
(N/%)

75+
(N/%)

2002 2/4.9 7/17.1 26/63.4 5/12.1 1/2.4

2003 3/7.0 8/18.6 24/55.8 6/14.0 2/4.7

2004 3/6.3 11/22.9 22/45.8 8/16.7 4/8.3

2005 2/3.6 14/25.5 28/50.9 7/12.7 4/7.3

2006 6/7.9 18/23.7 36/47.4 11/14.5 5/6.6

2007 5/5.4 25/27.2 38/41.3 20/21.7 4/4.3

2008 6/6.3 27/28.1 43/44.8 18/18.8 2/2.1

2009 6/5.8 26/25.2 48/46.6 18/17.5 5/4.9

2010 6/6.1 28/28.3 42/42.4 19/19.2 4/4.0

2011 3/3.3 31/34.1 39/42.9 13/14.3 5/5.5

2012 1/1.3 28/35.0 33/41.3 14/17.5 4/5.0

2013 2/2.4 27/31.8 37/43.5 15/17.6 4/4.7

2014 2/2.8 22/31.0 25/35.2 18/25.4 4/5.6

2015 3/3.6 20/23.8 35/41.6 19/22.6 7/8.4

2016 1/1.2 20/24.1 33/39.8 20/24 9/10.8

2017 1/1.2 15/17.4 37/43.1 23/26.7 10/11.6

2018 1/1 17/17.3 37/37.8 32/32.7 11/11.2

2019 0/0 21/20.4 39/37.9 32/31.1 11/10.7

2020 0/0 20/20.6 36/37.1 30/30.9 11/11.3

2021 0/0 15/20.6 31/37.1 21/30.9 9/11.3

2022 0/0 8/11.1 42/58.3 12/16.7 10/13.9

Figure  4.  Combined survival curve; all patients; period 01.01.2003-
31.12.2022. Data for 2002 are incomplete and therefore not presented.
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prevalent dialysis population was in the age group of 45-64 
years.9

The most common age group of dialysis patients in 2022 was 
between 45-64 years (40.6%), while only 0.5% were in the 
age group up to 19 years. The same age group distribution is 
observed in the 2014 data, and a similar trend is present in the 
previous 20-year observation period. (According to the 2014 
data, 42.2% of dialysis patients were in the age group between 
45-64 years, while only 0.4% were in the age group up to 19 
years).10

In 2022, 1.7% of all prevalent dialysis patients in Bosnia and 
Herzegovina had hepatitis B, and 4.0% were positive for 
hepatitis C; 8 patients were co-infected with both viruses. 
Comparatively, in Europe, the prevalence of hepatitis B among 
HD patients ranged from 0% in the US to 3.3% across North 
America, Europe, and Asia, as reported by the Dialysis Outcomes 
and Practice Patterns Study.11 Additionally, a systematic review 
indicated that the global prevalence of hepatitis C among dialy-
sis patients is 24.3%, with the highest rates observed in Eastern 
Europe.12These figures suggest that the prevalence of hepatitis 
B and C among dialysis patients in Bosnia and Herzegovina is 
relatively low compared to global and European averages. This 
may reflect effective infection control measures, vaccination 
programs, and screening practices within the country's dialysis 
centers.

The trend of increasing numbers of incident and prevalent 
patients with diabetes mellitus in Bosnia and Herzegovina has 
been steadily rising. Unlike the previous period from 2010 to 
2014, during which the number of patients with type 1 diabe-
tes increased, from 2015 onward, this number has started to 
decline. Meanwhile, the number of patients with type 2 diabe-
tes continues to rise, as does the fact that diabetes mellitus is 
becoming more prevalent among the male population.10

It is evident that the number of patients with BEN is not rising; 
in fact, the percentage of these patients is decreasing compared 
to other primary diseases, particularly diabetic nephropathy. In 
northeastern Bosnia (the BEN region), the prevalence of dialy-
sis patients with BEN is much higher than that in other parts of 
Bosnia and Herzegovina.13,14

The highest mortality rate in 2003 was observed in the dialysis 
patient population aged 45-64 years; in 2022, the highest mor-
tality rate was in the dialysis population aged 65-74 years, and 
this trend has been observed since 2017.10

It has been observed from the data that the total percentage 
of deaths is most common in the Federation of Bosnia and 
Herzegovina in 2022, following Brčko District 15, whereas in 
Republika Srpska the number was lower (10.1%). These per-
centages are roughly proportional to the number of preva-
lent patients in the entities and the Brčko District in 2002. 

Additionally, data showed that from the period from 2003 to 
2022 the peak in mortality is observed during the years of the 
COVID pandemic.9,10

According to the number of patients treated with PD, a peak 
is observed in 2009, because patients during that period were 
most educated about PD by healthcare professionals, and 
accordingly, the assumption is that the highest incidence is due 
to the fact that they chose PD as a result of this education. This 
increase is soon followed by a decline in the number of patients 
and a subsequent increase in the pre-pandemic year (2019), 
with an expected decrease during the COVID-19 pandemic. 
Unlike previous years, cardiovascular diseases have become 
the most common cause of death in PD patients, similar to HD 
patients. Out of the 16 PD patients who died in 2022, 7 died from 
cardiovascular diseases.9 The use of PD (CAPD and CCPD) varies 
from country to country, with it being most popular in Australia 
and New Zealand, and it is applied more frequently in children 
than in older adults.8

The year 2022, like the previous year (2021), mostly due to the 
COVID-19 pandemic was not a successful year in terms of kidney 
transplantation. The number of newly transplanted patients 
has varied over the years since the establishment of the Registry 
in 2001. It is evident that the number of transplanted patients is 
low and does not significantly increase, which could become a 
serious problem for citizens in Bosnia and Herzegovina in the 
future. Kidney transplants from deceased donors in Bosnia and 
Herzegovina resumed in 2006 at the UKC Tuzla. From 2006 until 
December 31, 2022, there have been a total of 37 transplants 
from brain-dead patients in Bosnia and Herzegovina.9

Türkiye leads the world in the number of living donors, with 
a rate of 56 pmp.15 Among all European countries, the high-
est rate of kidney transplants from deceased donors in 2022 
was recorded in Spain (55.4 pmp), France (40.6 pmp), Czech 
Republic (39.2 pmp), Scotland (33 pmp), Denmark (31.4 pmp), 
and Estonia (33.1 pmp).7

Bosnia is a country with a very low rate of transplants from 
brain-dead donors. Countries in the region, such as Croatia, 
have a higher rate and are ranked 12th in the world with a rate 
of 23.20 pmp. Leading countries by this rate include Spain (46 
pmp), the US (44.50 pmp), and Iceland (33.30 pmp).7

Hemodialysis remains the dominant KRT in Bosnia and 
Herzegovina, and the overall dialysis population has contin-
ued to grow since the establishment of the national registry. 
Peritoneal dialysis is still used infrequently, and kidney trans-
plantation activity remains limited. Strengthening early referral 
practices, expanding treatment options, and improving trans-
plant capacity—particularly deceased-donor donation—should 
be key priorities for improving renal care in the country.

Data Availability Statement: The data that support the findings of 
this study are available on request from the corresponding author.
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