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Abstract

Renal Registry (RR) of Bosnia and Herzegovina was established in , with aim to follow up the trends 

of Renal Replacement U erapy in Bosnia and Herzegovina. U e prevalence of Renal Replacement U er-

apy (RRT) in Bosnia and Herzegovina is rising steadily. One reason for this is an increasing number of 

patients starting RRT. U e aim is to present the epidemiology and treatment of all aspects of RRT in Bos-

nia and Herzegovina in period -. Centre-related and patient-related questionnaires were sent 

to all  dialysis centres in Bosnia and Herzegovina. U e demographic data, prevalence and incidence, 

type of renal replacement therapy, cause of ESRD, erythropoietin administration, cause of death, and 

type of vascular access were obtained from the questionnaires. Collected data were analysed using SPSS 

statistics. U e number of patients treated by Renal Replacement U erapy (RRT) increased steadily from 

, patients in  to the , at the  (). U e prevalence has increased from  pmp in  

to  pmp. in . Incidence (new patients) in  was  pmp and incidence rate in  was , 

and there were  new patients (day ). U e mean age for new patients increased from  years in  

to . years in  and the population over  years rate from . to .. Most ESRD patients in 

Bosnia and Herzegovina are undergoing intermittent hemodialysis (), while some patients () are 

treated by peritoneal dialysis and transplantation. U e most signifi cant cause of ESRD in  was chron-

ic glomerulonephritis ( patients, .), followed by pyelonephritis ( patients, .), BEN (.) 

and Diabetes mellitus (.). Hepatitis B and C virus infections had  (.) patients, out of them  

had both type of infections and  patients had B type infection. Only . of patients were tested on 

MRSA and  patients were positive on MRSA. U ere were no HIV-positive patients on RRT. U e most 

common type of vascular access was AV fi stula in  patients, AV graft  and catheters in . Out 

of hemodialysis patients, . received ESA almost s.c. U e median weekly dose was , UI. Cardio-

vascular diseases were the leading cause of death, gross mortality rate of dialysis patients being . in 

. U e need for RRT in Bosnia and Herzegovina is increasing and the number of patients increased by 

 since .  Hemodialysis is still the most common modality of treatment (), while proportion of 

PD and transplantation is slowly increasing. U e preventive measures are necessary to prevent ESRD and 

also to decrease the number of patients on dialysis.
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Introduction

The number of patients starting Renal Replacement 

Therapy (RRT) for (ESRD) continues to increase an-

nually. U ere is evidence that this is largely due to the 

increased access to RRT for older patients which might 

not have been available to them earlier. Renal Associa-

tion of the United Kingdom (UKRA) published consen-

sus document for recommended treatment of adult 

patients with ESRD in  () and expanded it with 

the second edition which was published in . U e 

purpose of the document was to provide recommended 

standards for optimal clinical practices, guiding nephrol-

ogists and thereby improving patients’ outcomes. Simi-

larly, in the US, the National Kidney Foundation estab-

lished the Dialysis Outcome Initiative (DOQI) in  

(). U e frequency of co-morbidity amongst the incident 

RRT population is rising (). U e presence of illnesses 

such as diabetes mellitus, atherosclerotic cardiac and ce-

rebral disease, or malignancy has long been recognized 

to increase mortality risk in ESRD population (, ).

Materials and Methods

Centre and patient questionnaires were sent to all  

dialysis centres in Bosnia and Herzegovina. Data re-

quested included number of patients, age, sex, preva-

lence, incidence, cause of ESRD, modality of treat-

ment, HbsAg data, Hepatitis C virus (HCV) and 

HIV status, erythropoietin administration, cause 

of death, renal transplantation and vascular ac-

cess data. Collected data were analyzed using SPSS. 

Results

Out of  dialysis centres in Bosnia and Her-

zegovina all centres responded fully in  

(), while in  only  centres responded. 

U e Renal Registry of Bosnia and Herzegovina joined 

the ERA-EDTA Registry in  (European Renal As-

sociation-European Dialysis and Transplant Associa-

tion), (section B, aggregated data) and it is one of the  

countries that participate in the Registry. U e majority 

of dialysis centres are placed in hospitals, while  Cen-

tres in Republic of Srpska are private (Euromedic and 

Fresenius Medical Care). Most ESRD patients in Bosnia 

and Herzegovina are undergoing intermittent hemodi-

alysis (), while a minority of patients () is treated 

by peritoneal dialysis and transplantation (Figure .).

U ere were  incident patients (day ) in Bosnia and 

Herzegovina, with an incident rate of , pmp (per 

million of population) in , compared to the incident 

rate of , pmp in  (Table .). Out of the total 

number of  patients,  were men (. pmp) and 

 were women (. pmp) in  (Table ). Men 

represented . of the incident patients (Table .). 

On level

Incident patients at day 1

2002. 2008.

N pmp N pmp

FBiH/FB&H -* -* 353 -*

RS -* -* 202 -*

DC Brčko -* -* 17 -*

BiH/B&H 420 109.7 572 163.1

TABLE 1. Incident patients at day 1 in Bosnia and Herzegovina 2002-
2008.

Males Females 353

Patients 323 249 202

pmp 187.9 139.2 17

% 56.5% 43.5%

Mean age (total)
 in years

63.0

TABLE 2. Patients number, percentage, incident rate p.pmp. and 
mean age in Bosnia and Herzegovina in 2008.
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U e mean age of patients was . years in . U ere 

were  incident patients (day ) in  with an 

incidence rate of . pmp. Primary renal diseases in 

incident patients at day  were as follows: Glomeru-

lonephritis (.), Pyelonephritis (.), Diabetes 

mellitus (), Hypertension (,), Polycystic kid-

ney disease (.), miscellaneous (.) (Table ).

The ESRD prevalence rate increased from  

pmp in  to  pmp in  (Figure ). 

U e growth rate of prevalent patients on RRT over the 

last eight years averaged from - per year. On Decem-

ber , , there were  prevalent RRT patients in 

Bosnia and Herzegovina with a prevalent rate of . 

pmp. U e mean age of prevalent patients was ±. 

years. U e three commonest causes of ESRD were Glo-

merulonephritis (), Pyelonephritis (), and Dia-

betes mellitus (). Distribution of RRT modalities is 

presented in Table . U e majority of prevalent RRT pa-

tients were treated with chronic hemodialysis (Figure ). 

These patients are older and consist of a high-

er percentage of diabetics than patients treated 

with peritoneal dialysis or kidney transplanta-

tion. There were  prevalent patients aged  

years or younger in Bosnia and Herzegovina. 

The vascular accesses were: native arterio-venous 

fistula (AVF) in - patients (n-), PTFE graft 

in  (n-) and HD catheter in  (n-) (Fig-

ure .). Hemodialysis catheters (n-) were tem-

porary (non-cuffed) in . () and perma-

nent silastic in . (n-) of patients (Figure ).

Balkan Endemic Nephropathy (BEN) is spe-

c i f i c  f o r  N o r t h - E a s t  B o s n i a  a n d  p r e v a -

lence in  was  pmp according to  

has been  pmp ( patients) (Table .) .

359 incident patients (day 91) in 2008 with an incident rate of 102,3 pmp. 
Primary renal disease in incident patients at day 91

Glomerulonephritis Pyelonephritis Diabetes mellitus Hypertension
Policystic Kidney 
Disease

Miscellaneous

12.4% 14.5% 20% 9.8% 4.2% 25.7%

No of patients 
( % of all RRT)

%  Males
Mean age 

(range) - years
Diabetes 

mellitus - both (%)
Crude death 
rate in 2008**

Hemodialysis 2156 (89%) 55% 58 (10-86) 12% 15.2%

Peritoneal dialysis 110 (4.5%) 49% 52 (1-80) 1.5% 0.85%

Transplantation* 151 (6,5%) 66% 44 (12-78) -- 0.15%

All* 2417 (100%) 55% 58 (1-86) 16.2%

*Residents only **Incident day 1 included

TABLE 3. Percentage of primary renal diseases in incident patients at day 91 in Bosnia and Herzegovina in 2008.

TABLE 4. Patients treated with diff erent forms of renal replacement therapy (RRT) in Bosnia and Herzegovina on December 31, 2008.
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On December ,  there were  prevalent 

chronic hemodialysis patients ( men, mean age  

years, range -). 

In patients with AV fistula and graft, the location of 

fistula/anastomosis was on the forearm in , (n-

) of patients on the elbow/arm in , (n-). 

The percentage of patients treated with convective 

techniques (hemodiafiltration) is increasing: . in 

 to . in . In   RRT patients died. 

Of these  were dialysis patients ( hemodialysis 

and  peritoneal dialysis, and  were kidney graft re-

cipients). U e crude death rate for dialysis patients in 

 was . (. for hemodialysis patients and 

. for peritoneal dialysis patients). The most com-

mon cause of death in dialysis patients was cardio-

vascular disease () followed by malignoma ().

Discussion

There has been major increase in the number of pa-

tients accepted for RRT in the Bosnia and Herze-

govina largely due to rising acceptance rates in the 

elderly, and to lesion extend in patients with co-

morbidity, as indicated by the rising acceptance of 

patients with diabetes and endemic nephropathy. 

Similar trends in the most European Countries 

have been recorded recently. Despite the fact that 

diabetes was one of the most common causes of re-

nal failure in new patients in most European coun-

tries and US, in Bosnia and Herzegovina  of 

incident patients start RRT with diagnosis of Glo-

merulonephritis and Pyelonephritis. Hypertension 

is responsible for . of cases of ESRD, and is lower 

that reported in the USA, Japan, Germany (., ).

The mean age of patients in our study was . and 

the increasing mean age of ESRD patients in Bosnia 

and Herzegovina reflects the universal trend of di-

alysis patients living longer due to improving health 

care systems. The mean age of ESRD patients in 

Bosnia and Herzegovina is similar as in European 

countries (.). Better health care can decrease the 

morbidity rate of diabetes and hypertension, but 

stops start of preventing ESRD from these diseases.

Balkan nephropathy is endemic in South-East 

Bosnia. There were  patients or  older 

then  years of age who have had Balkan ne-

phropathy at the end of . These patients ac-

count for . of the total dialysis population. 

Until , as the treatment for anemia  of patients 

received blood transfusion, while in , , received 

erythropoietin. HbsAg and antiHCV positive patients in 

 were . ( patients). U e high percentage of 

HCV positive patients in relation to the low percentage 

of HbsAg positive patients is due to rigid screening of 

blood donors for HbsAg for many years where HCV 

screening of blood donors has done from  in Bosnia 

and Hezegovina, and mostly positive patients has been 

in period till . Preferred vascular access is AV fi s-

tula ( or , patients) as in elsewhere in Europe ().

The rate of renal transplantation is low, and most 

transplantations are from living related kidney do-

nors. Only  cadaveric kidney transplantations 

were made since . Low transplantation rate is 

due to the lack of cadaveric organ transplantation. 

The crude death rate for dialysis patients in  

was . (. for HD patients and . for PD 

patients), similar as in Eastern Europe, but high-

er than in US and Northern Europe (). Cardio-

vascular disease were the leading cause of death 

() followed by cerebrovascular accidents. 

31.12 / December 31 2002 2008

Number/ pmp 180/50 306 / 87

TABLE 5. Balkan Endemic Nephropathy (BEN) prevalence in 2002 
was 50 pmp (180) according to 2008 has been 87 pmp (306 patients)



S BOSNIAN JOURNAL OF BASIC MEDICAL SCIENCES 20010; 10 (SUPPLEMENT 1): S22-S22

HALIMA RESIĆ, ENISA MEŠIĆ: TRENDS IN RENAL REPLACEMENT THERAPY IN BOSNIA AND HERZEGOVINA 20022008

Conclusion

Glomerulonephritis, pyelonephritis and diabetes mellitus are the commonest causes of ESRD in Bosnia and Herzegov-

ina. However, it is sometimes diffi  cult to elucidate the cause of CKD especially in patients with both hypertension and 

diabetes mellitus. U e need for RRT in Bosnia and Herzegovina is increasing and the number patients increased by  

from . Hemodialysis is still the most common modality of treatment () and proportion of PD and kidney trans-

plantation is slowly increasing. U e preventive measures are necessary to prevent ESRD and also to decrease the number 

of patients on dialysis.
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