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Abstract 
Kidney transplantation (KTx) is the best treatment option in patients with chronic kidney disease (CKD). 
Health-economics data favour the KTx in comparison with any type of dialysis procedure, but the 
multidisciplinary approach and required high level of organisational infrastructure are frequent 
impediments for its availability in the majority of developing countries.  
A living donor kidney transplant (LDKTx) programme has been developed in the Republic of Macedonia 
since 1977 but without a real continuum in the following years. There was a great success with 15 
cadaveric kidneys transplanted (1987–1989) followed by an average of 13.5 KTx per year in the period 
1996–2011. 
Because of the scarce organ donation and transplant activities in the majority of Balkan countries the 
question remains what could be done in order to enable organ transplantation as the basic human right 
for the best treatment option in patients with CKD. In addition to the possible increase in the number of 
LDKTx, prerequisites for a deceased donor (DD) programme would be the creation of an official 
waiting list of candidates for DD transplantation, organizational and infrastructural networking and raising 
public awareness on the number of potential deceased donors through permanent media presentation. 
Our involvement in the South-eastern Europe Health Network (SEEHN) initiative and the support 
from the newly created Regional Health Development Centre (RHDC) on Organ Donation and 
Transplant Medicine established in Croatia (Zagreb) was shown as successful for improvement of 
the KTx programme. At the very first professional meeting (27–28 May, 2011 in Skopje, Mace-
donia), the organ donation and transplantation needs of each country within the SEE geographical 
region were addressed and action plans for further steps on how to proceed were established. Hence, 
the number of professionals (including vascular surgeons) involved in KTx was increased along with 
the substantial increase in the reimbursement per transplant procedure at the Urology Department.  
Nowadays, we are pleased to report 24 successfully performed LDKTx in 2012, and in 2013 for 7 months 
28 transplantations, awaiting 40 KTx at the end of the year. Prospectively, we should initiate the 
deceased donor programme, even in order to sustain the already established high number of trans-
plantation per month/year, since the potential for LDKTx may be exhausted. We also hope to be sup-
portive for regional collaboration and transplantation of CKD patients from the neighbouring coun-
tries (Albania and Kosovo), and eventually to establish regional networking in deceased donor procu-
rement, exchange and allocation practice.  
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Introduction 
Kidney transplantation is a universally 

accepted paradigm as best treatment option in 
patients with chronic kidney disease (CKD) [1]. 
Unfortunately, this is not an available proce-
dure in the majority of developing countries. 
Primarily, it seems that the multidisciplinary 
approach and high level organisational infra-
structure required for this procedure is lacking 
or cannot be properly established. On the other 
hand, health-economics data are in favour of 
kidney transplantation in comparison with any 
type of dialysis procedure [2]. However, there is 
an obvious disparity between the expenditure 
on public health as one of the major disincenti-
ves for poor transplant activity, the limited sur-
gical and nursing workforce with the required 
expertise and the shortage of donated organs, 
with the call to deliver transplantation therapy to 
plenty of CKD people (World Kidney Day) who 
have a right to benefit. Nevertheless, although a 
really complex problem, there should be a solu-
tion involving the full range of societal, profes-
sional, governmental and political environments. 
Within the organizational infrastructure national 
and hospital transplant coordinators should be 
appointed, the donation activities should be 
permanently publicly promoted and the waiting 
list should be transparently composed. As for 
professionals, a continuous education of well-
trained and competent procurement teams is to 
be considered essential for a successful decea-
sed donation and transplantation programme. 
In order to increase the number of transplan-
tations, improvement could initially be achieved 
through more frequent living-related transplant 
practice. Then, in the presence of a few commit-
ted surgical and transplant nephrological teams, 
and given that the transplant centre facilities and 
therapeutic armamentarium is adequately provi-
ded, a deceased donor transplant programme 
should be established.  
 

The kidney transplant programme in 
R. Macedonia 
The living donor kidney transplant (LDKTx) 

program in the Republic of Macedonia was ini-
tiated in 1977 but without a real continuum in the 

following years. Then, the education of trans-
plant professional abroad (1985–87) was shown 
as a successful step for improvement and 15 
cadaveric kidneys were transplanted in 1987–
1989 while another 7 were allocated to the other 
centres of former Yugoslavia. This successful 
period may be explained by the exceptional work 
of a dedicated procurement personnel – neurosur-
geon, complementary funeral expenses covered 
by the University Hospital and in general, the 
enthusiasm of the whole transplant team involved 
as achievements in our country were showing 
their competence in the field. However, there was 
no established organisational infrastructure and it 
could not have continued for a longer period. 

In the period 1996–2011 there was a regu-
lar living kidney transplant programme (average 
of 13.5 transplantations per year) performed at 
the University Department of Urology, mostly by 
1 urologist. In addition, 18 LDKTx were perfor-
med in patients from Kosovo [3].  
 

How could the kidney transplant 
programme be improved? 
According to the first publication ever 

concerning the regional data, organ donation and 
transplant activities are insufficient in the 
majority of Balkan countries and they are pre-
dominantly based on regular living donor kidney 
transplantation (LDKTx) [4]. There are certainly 
many various and specific reasons why transplant 
programmes in all of these countries are still 
underdeveloped. It was obvious that the health-
care systems and professionals in developing coun-
tries failed to enable organ transplantation as a 
basic human right for the best treatment option in 
patients with CKD, which should be in fact equa-
lly distributed all over the world [5]. However, 
in addition to the economic constraints of the 
country, the most tragic issue is the existing 
organ trafficking and related complications as a 
consequence of such an adventure, which is even 
more expensive to cover afterwards from the 
national insurance [6]. Here again, the question 
remains what could be done by the transplant 
professionals in order to increase the number of 
transplantations as the best option for further 
discouraging organ trafficking [7]. Certainly, the 
number of living donor related transplants should 
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be increased as an immediate and prompt action 
[8]. The next step, especially in the improve-
ment of the deceased donor transplant prog-
ramme, should be the creation of an official 
waiting list of candidates for deceased donor trans-
plantation. On the other hand, an important 
prerequisite for a successful transplant program-
me would be the governmental support with 
necessary organizational and infrastructural inves-
tments to update the legislation, establish the 
national and hospital transplant coordinators 
and raise public awareness on the number of po-
tential deceased donors through permanent 
media presentation [5]. 
 

The impact of the South Eastern Europe 
Health Network (SEEHN) and Regional 
Health Development Centre (RHDC) 
Croatia on organ donation and trans-
plantation improvement  
In order that something be improved one 

should be aware of the prerequisites for such an 
improvement. Fortunately, such an assessment 
was possible after our involvement into the South 
Eastern Europe Health Network (SEEHN) ini-
tiative operating under the Regional Coopera-
tion Council, as a successor to the Stability 
Pact for South-eastern Europe (SEE). In fact, 
all the Balkan countries involved were supported 
by the newly created Regional Health Deve-
lopment Centre (RHDC) on Organ Donation 
and Transplant Medicine established in Croatia 
(Zagreb) as a competent regional resource 
centre assisting SEEHN countries to create or 
improve their own donation and transplantation 
programmes [9].  

Thus, at the very first professional meeting 
(27–28 May 2011 in Skopje, Macedonia), the 
organ donation and transplantation needs of each 
country within the SEE geographical region were 
addressed. Since SEEHN operates in close coor-
dination with the Ministries of Health (MOH) 
they become quite aware of the current situation 
and needs to accomplish a few steps for further 
improvement of the transplant programme. Thus, 
after the creation of the needs and action plan the 
interrelation with the authorities was to be 
established for their implementation into impro-
vement of kidney transplant practice. 
 

 Macedonian kidney transplant 
programme improvement in 2012/13  
Governmental support is essential for any 

progress in medicine and especially in such a 
complex multidisciplinary system as is kidney 
transplantation. Thus, the transplant professionals 
had a couple of meetings with the MOH and 
health insurance fund authorities. Looking for 
the reason for the small number of transplants 
even in the presence of prepared LD pairs two 
essential problems were established. First, the 
low number of professionals involved into the 
field of kidney transplantation, and second, a 
very low reimbursement per transplant procedure 
allocated according to the DRG code at the 
Urology Department. Thus, once the problems 
were recognized, transplant professionals in R. 
Macedonia along with the health care autho-
rities have proceeded to sort them out.  

As an immediate action, 3 urologists and 2 
nephrologists were supported through RHDC 
and the MOH for a short stay in Zagreb, Croa-
tia, at the Urology and Nephrology Department 
at the University Clinical Centre, Rebro [3]. 
Furthermore, the budget per transplant proce-
dure DRG code was substantially increased 
from 3,500 to 10,000 Eur, generating a positive 
budget at the Department of Urology. In ad-
dition, the surgical team was composed of 3–4 
urologists (donor nephrectomy and transplantta-
tion) and a vascular surgeon for the vessel ana-
stomoses. Furthermore, the limited capacity of 
our transplant centre was enlarged by 1 bed (in 
total 5 beds) with a changed practice that donors 
may be hospitalized in the regular wards. In order 
to speed up the turnover in the transplant centre 
and prevent graft hypoperfusion and related 
consequences of acute tubular necrosis, delayed 
graft function and prolonged hospitalization, the 
anaesthesiological treatment during the procedure 
with mean arterial pressure (MAP) of at least 85 
mmHg was modified. We also came to a con-
sensus to remove the urocatheter at 5–7 days 
[10]. Finally, we assumed hospital discharge as 
early as possible with frequent outpatient visits 
in the following weeks to the Departments of 
Nephrology and Urology. 
 

Future perspectives 



The improvement in kidney transplant program in R. Macedonia – what are the clues? 11 

At the end of the year 2012, after 24 suc-
cessfully performed LDKTx procedures over a 
period of only 7 months, we were pleased to re-
port that all these steps have led to a 4-fold 
improvement as compared to the year 2011 [3]. 

As for the first half of the year 2013, we are proud 
to report 28 LDKTx already performed, awai-
ting 40 KTx at the end of the year (Figure 1). 
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Figure 1 – Number of kidney transplantations per year in the period 1996–2013 

Abbreviations: KOS – Kosovo; CAD – Cadaveric 
 

 As for the future, we should initiate the 
deceased donor programme once bylaws from 
the MOH are enacted and an infrastructure 
established. Indeed, we will certainly need a 
deceased donor programme even in order to 
sustain the already established high number of 
transplantations per month/year since the po-
tential of the living kidney donors may be 
exhausted.  

Second, we hope that we can also be sup-
portive of regional collaboration in preparation 
and transplantation of CKD patients from 
neighbouring countries (Albania and Kosovo), 
and also eventually establish regional networking 
in deceased donor procurement, exchange and 
allocation practice.  

Finally, we can say there are many 
difficulties and obstacles to achieve success-
fully transplanted patients, but the victory of the 
best and unique kidney transplantation treat-
ment and the pleasure of a smile on the pa-
tient’s face at discharge may be a substitute for 
all the efforts and time invested, so be it! 
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Bubre`nata transplantacija (BT) e naj-
dobar tretman za pacientite so hroni~na bub-
re`na slabost (HBS). Zdravstveno-ekonom-
skite podatoci ja favoriziraat BT vo spored-
ba so bilo koj tip na dijalizna procedura, no 
multidisciplinarniot pristap i potrebnoto 
visoko nivo na organizaciska infrastruk-
tura se ~esti pre~ki za nejzinata dostapnost 
vo najgolemiot broj na zemji vo razvoj.  

Programаtа za bubre`na transplanta-
cija od `iv daritel (BT@D) vo R. Makedonija 
e razvienа od 1977, no bez vistinski konti-
nuitet vo narednite godini. Golem uspeh, so 15 
kadaveri~ni transplantacii, e postignat od 
1987‡1989, sledeno so natamo{en godi{en 
prosek od 13.5 BT vo periodot od 1996‡2011.  

Poradi slabata organ donaciska i trans-
plantaciska aktivnost vo najgolemiot broj na 
zemji na Balkanot, ostanuva pra{aweto {to 
bi mo`elo da se napravi so cel da se 
ovozmo`i transplantacijata na organi kako 

osnovno ~ovekovo pravo za najdobar tretman 
kaj  pacientite  so   HBS.  I  porај  mo`noto  
zgolemuvawe na brojot na BT@D, preduslovi 
za programаtа na kadaveri~naта transplanta-
cija (KT) bi bile sostavuvaweto na ofici-
jalna lista na kandidati za KT, organizaciska 
i infrastrukturna mre`a i zgolemuvawe na 
javnata svest za brojot na potencijalni lica 
so mozo~na smrt preku permanenta mediska 
prezentacija. 

Na{eto involvirawe vo Zdravstvenata 
mre`a na Jugoisto~na Evropa (ZMJIE) i pod-
dr{kata od novoformiraniot Regionalen 
zdravstven razvoen centar (RZRC) za donacija 
na organi i transplantaciska medicina vo 
Hrvatska (Zagreb) se poka`a kako uspe{no za 
tekovnoto podubruvawe na programаtа na BT. 
Na inicijalniot prv profesionalen sosta-
nok (27‡28 maj 2011 vo Skopje) se potenciraa 
potrebite za organ donacija i transplanta-
cija na sekoja zemja od JIE i etabliran be{e 
akciski plan za ponatamo{ni ~ekori koi 
treba da bidat napraveni. Ottuka, brojot na 
profesionalcite (vklu~itelno i vaskularen 
hirurg) involvirani vo BT be{e zgolemen, 
isto kako i zna~itelnoto zgolemuvawe na 
nadomestokot po transplantaciskaта proce-
dura na Klinikata za urologija.  

Tekovno, imame zadovolstvo da soop-
{time za 24 BT@D vo 2012, a za 7 meseci od 
2013 napraveni se 28 transplantacii, is~eku-
vaj}i ja ~etiriesettata BT na krajot na godi-
nata. Perspektivno, bi trebalo da se inicira 
programаtа za KT, duri i samo za da se odr`i 
ve}e etabliraniot visok broj na mese~ni/go-
di{ni transplantacii, bidej}i potencijalot 
za BT@D mo`e da bide iscrpen. Isto taka, se 
nadevame deka mo`eme da ja pomogneme regio-
nalnata sorabotka i transplantacija na pa-
cientite so HBS od sosednite zemji (Alba-
niјa i Kosovo), i eventualno da ja etablirame 
regionalna mre`a za obezbeduvawe na organi 
za KT, so praktikuvawe na mo`na izmena i 
alokacija na organite.  
 
Klu~ni zborovi: bubre`na transplantacija, `iv 
daritel, donacija od po~inati lica. 

 
  
 

 


