
MASA
МАНУ

CONTRIBUTIONS. Sec. of Med. Sci., XLI 3, 2020
ПРИЛОЗИ. Одд. за мед. науки, XLI 3, 2020

ISSN 1857-9345
UDC: 616-77(062)(049.3)

ABSTRACT

Artificial Organs 2000 Satellite Symposium of European Society for Artificial Organs (ESAO) was 
organized by the Macedonian Society for Nephrology, Dialysis, Transplantation and Artificial Organs 
(MSNDTAO) and the Macedonian Academy of Sciences and Arts (MASA) on November 25-26, 2000 
on the occasion of the 25th Anniversary of the Department of Nephrology of the Ss. Cyril and Methodius 
University, Skopje, R. Macedonia.
The main topics of this symposium were: Blood-purification techniques, Artificial Kidney, Metabolic- and 
Cardiac-Assist Systems as well as Biomaterials to be used for Artificial Organs.
H. Klinkmann (Glasgow, United Kingdom), D. Falkenhagen (Krems, Austria), U. Baurmeister (Wuppertal, 
Germany), V. Bonomini, S. Stefoni (Bologna, Italy), R. Vanholder (Ghent, Belgium), S. Stiller  (Aachen, 
Germany), H. Mann, H. Melzer (Aachen, Germany), J. Pop-Jordanov, N. Pop-Jordanova (Skopje, R. Mac-
edonia), B. Stegmayr (Umea, Sweden), M. Mydlik , K. Derzisova, O. Racz, A. Sipulova, J. Boldizsar, E. 
Lovasova, M. Hribikova (Kosice, Slovak Republic), A. Jörres (Berlin, Germany), M. Polenakovic (Skopje, 
R. Macedonia), J. Vienken (Bad Homburg, Germany),  S. Bowry (Bad Homburg, Germany), E. Piskin 
(Ankara, Turkey),  J. Klinkmann, W. Schimmelpfennig, H. Lantow, W. Rigger. (Teterow, Germany), A. 
Sikole (Skopje, R. Macedonia), A. Oncevski, P. Dejanov, V. Gerasimovska, M. Polenakovic (Skopje, R. 
Macedonia), J. Wojcicki (Warsaw, Poland), K. Affeld (Berlin, Germany), G. Rakhorst et al. (Groningen, 
The Netherlands), Z. Mitrev (Skopje, R. Macedonia), S. Kedev, G. Guagliumi, O. Valsecchi, M. Tespili 
(Skopje, R. Macedonia, Bergamo, Italy) have presented their papers at the Symposium. The presentations 
provoked a fruitful discussion and it was concluded that they should be published.
The papers were published in the International Journal of Artificial Organs of the European Society for 
Artificial Organs (ESAO) as a special issue on “Artificial Organs 2000 ESAO Satellite Symposium - 
Skopje, R. Macedonia”, Guest Editors: M. H. Polenakovic, Skopje and J. Vienken, Bad Homburg; Vol. 
25, No. 5, 2002. 
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In 1943 W. Kolff created the first artificial or-
gan – the “artificial kidney”, which partially replaced 
the function of the natural kidney (1).

The first hemodialysis in R. Macedonia was 
performed in May 1961 according to the writing of 
Prof. T. Stojcevski, at the Transfusion Institute of R. 
Macedonia, by Dr. Berisav Vujasin (2).

The hemodialysis was performed with a Kolff-
Brigham rotating drum artificial kidney. The patient 
was anuric after a suicidal poisoning. Despite the 
several hemodialyses, the patient died.

This first artificial kidney is kept at the Insti-
tute of Nephrology in Struga.

In 1965 we have obtained a new artificial kid-
ney “Websinger” with a sigma motor pump, with 
possibilities for use of disposable Kolff “twin coil” 
dialyzer (3). Between 1959 and 1971 hemodialysis 
(HD) was performed only in patients with acute re-

nal failure on the Renal Unit at the Department of 
Medicine, Medical Faculty in Skopje (3).

In May 1971, a Unit for Chronic HD was 
founded at the Renal Unit and the program of main-
tenance hemodialysis (MHD) was started with five 
Stuttgart Fresenius machines and 12 patients dialyz-
ed on twin coil dialyzers. That was a great incentive 
for the development of HD in the Republic of Mace-
donia enforced by the great number of patients with 
end stage renal disease (4).

The health workers at the Nephrology Clinic 
were the driving force in the development of HD 
and, thus, the application of artificial organs (kid-
ney) in medicine. It were almost 25 years since the 
establishment of the Nephrology Clinic.

The members of the European Society for Arti-
ficial Organs (ESAO) proposed to organize a satellite 
symposium of ESAO on artificial organs - Artificial 
Organs 2000 in Skopje, on the occasion of 25 years 

Fig. 1. Program of the Symposium
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since the establishment of the Clinic for Nephrol-
ogy. It was considered that such a symposium will 
positively affect the development and application of 
artificial organs in R. Macedonia and beyond. It was 
agreed that the symposium would be organized by 
the Macedonian Society for Nephrology, Dialysis, 
Transplantation and Artificial Organs (MSNDTAO) 
and the Macedonian Academy of Sciences and Arts 
(MASA) on behalf of ESAO, on November 25-26, 
2000 at the MASA premises in Skopje.

The symposium was opened with the wel-
coming addresses by: G. Efremov, President of the 
Macedonian Academy of Sciences and Arts, D. Falk-
enhagen, President of the European Society for Artfi-
cial Organs (ESAO) and H. Klinkmann, Dean of the 
International Faculty for Artificial Organs (INFA). 
The Opening Speech was delivered by M. Polenak-
ovic, President of the Organizing Committee. 

Prominent scientists from abroad and from 
the Republic of Macedonia gave presentations at 
the symposium:

H. Klinkmann (Glasgow, United Kingdom): 
Blood purification in clinical medicine by apher-
esis and adsorption technologies; D. Falkenhagen 
(Krems, Austria): New developments and artificial 
liver support; U. Baurmeister (Wuppertal, Germany): 
Adsorptive porous system (APoS) for the treatment 
of whole blood plasma; V. Bonomini, S. Stefoni 
(Bologna, Italy): Priority choices in renal replace-
ment therapy; R. Vanholder (Ghent, Belgium): Vas-
cular access: future directions to follow; S. Stiller  
(Aachen, Germany): Kt/Vß-2m new parameters of 

dialysis adequacy?; H.	 Mann, H. Melzer (Aachen, 
Germany): Testing protein permeability of dialysis 
membranes using SDS-PAGE; J. Pop-Jordanov, N. 
Pop-Jordanova (Skopje, R. Macedonia): Psycho-
physiological comorbidity and computerized bio-
feedback; B.	 Stegmayr (Umea, Sweden): Various 
clinical approaches to minimize complications in 
peritoneal dialysis; M. Mydlik , K. Derzisova, O. 
Racz, A. Sipulova, J. Boldizsar, E. Lovasova, M. 
Hribikova (Kosice, Slovak Republic): Vitamin E 
as an antioxidant agent in CAPD patients; A. Jörres 
(Berlin, Germany): Extracorporeal treatment strat-
egy in acute renal failure; M. Polenakovic (Skopje, 
R. Macedonia): Dialysis and PF therapy in 2000 in 
R. Macedonia;  J. Vienken (Bad Homburg, Germa-
ny): Polymers in nephrology;  S. Bowry (Bad Hom-
burg, Germany): Dialysis membranes of today; E. 
Piskin (Ankara, Turkey): Biodegradable polymeric 
matrices for bioartificial organs;  J. Klinkmann, W. 
Schimmelpfennig, H. Lantow, W. Rigger. (Teterow, 
Germany): LIFE 18 a new technical solution for an 
integrated apheresis machine; A. Sikole (Skopje, R. 
Macedonia): The impact of anarmia on heart mor-
phology in chronic renal failure; A. Oncevski, P. 
Dejanov, V. Gerasimovska, M. Polenakovic (Skopje, 
R. Macedonia): Approach to vascular access for he-
modialysis experience from R. Macedonia; J. Wo-
jcicki (Warsaw, Poland): Intensive diabetes treatment 
new trends in technical support; K. Affeld (Berlin, 
Germany): Problems and challenges of permanent-
ly implanted cardiac assist system; G. Rakhorst et 
al. (Groningen, The Netherlands): Animal models 
for cardiac assist research; Z. Mitrev (Skopje, R. 

Fig. 2. Kolff-Brigham Rotating Drum Artificial Kidney
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Macedonia): Transplantation or alternative surgical 
therapy in patients with ischemic dilatative cardi-
omyopathy and aneurysmatic augmentation of the 
left ventricular cavity; S. Kedev, G. Guagliumi, O. 

Valsecchi, M. Tespili (Skopje, R. Macedonia, Berga-
mo, Italy): Heparin-coated stents in acute coronary 
syndromes: a randomized comparison with uncoated 
stents in unselected native coronary lesions.   

Fig. 3. Opening of the Artificial Organs 2000 ESAO Satellite Symposium

Fig. 4. M. Polenakovic – Opening of the Artificial Organs 2000 ESAO 
Satellite Symposium
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Fig. 5. From left to right: M. 
Polenakovic, H. Klinkmann, I. 
Tadzer and A. Sikole

Fig. 6. From left to right: K. 
Affeld, M. Polenakovic, J. 

Vienken, G. Efremov  
and H. Klinkmann

Fig. 7. H. Klinkmann and D. Falkenhagen
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Fig. 8. J. Pop-Jordanov

Fig. 9. From left to right: G. 
Rakhorst, M. Polenakovic  

and D. Falkenhagen

Fig. 10. Participants in the Symposium
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The presentations provoked a fruitful discus-
sion and it was concluded that work should be done 
on the development of artificial organs for each hu-
man parenchymal organ. Artificial organs need to 
be widely available to any patient who needs them.

The quality of the presented papers, the 
achievements in the research and the new ideas for 
the artificial organs led to the conclusion that the 
presented presentations should be printed in the In-
ternational Journal of Artificial Organs of the Eu-
ropean Society for Artificial Organs (ESAO) as a 
special issue.

We, from R. Macedonia, were especially hon-
ored that ESAO dedicates a special issue to the In-
ternational Journal of Artificial Organs: “Artificial 

Organs 2000 ESAO Satellite Symposium - Skopje, 
R. Macedonia”.

The special issue of the journal came out in 
May 2002; No. 5; Vol. 25.

We enclose the foreword to the Artificial Or-
gans 2000 ESAO Satellite Symposium entitled “25 
Years of active research on artificial organs at the 
Department of Nephrology at the Skopje University 
of Ss. Cyril and Methodius” by M. H. Polenakovic 
and J. Vienken, published in the International Journal 
of Artificial Organs, Vol. 25, No. 5, 2002, p. 345 (5).

In addition, we enclose the abstracts of the 
printed papers:
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Twenty years after the Artificial Organs 2000 
ESAO Satellite Symposium at the clinics of the 
Medical Faculty of the University of “Ss. Cyril and 
Methodius” in Skopje, all types of dialysis and plas-
mapheresis are performed, kidney transplantations 

are performed from a living donor and from cadaver. 
Dialysis is provided in R. Macedonia to patients who 
need it in 25 dialysis centers across the country with 
1619 patients in 2019 (Table 1).

No. Dialysis Center Number of patients
Department of Nephrology, Medical Faculty, Skopje 33
Hemodialysis Center, General Hospital “8. September”, 
Skopje 62
Special hospital for nephrology and hemodialysis 
DIAMED – Gjorche Petrov, Skopje 119
DIAMED – Zelezara, Skopje 132
DIAMED – Vizbegovo, Skopje 215
DIAMED – Delchevo 32
DIAMED – Gevgelija 36
DIAMED – Shtip 43
DIAMED – Kochani 50
DIAMED – Strumica 80
DIAMED – Kumanovo 84
DIAMED – Kriva Palanka 28
Nephrology Center, Struga 120
Peritoneal dialysis 17
Home dialysis 1
Sistina Nephroplus, Tetovo 154
Sistina Nephroplus, Gostivar 75
Sistina Nephroplus, Debar 21
Sistina Nephroplus, Struga 15
Sistina Nephroplus, Ohrid 40
Sistina Nephroplus, Kichevo 32
Sistina Nephroplus, Bitola 69
Sistina Nephroplus, Prilep 69
Sistina Nephroplus, Kavadarci 45
Sistina Nephroplus, Veles 47

TOTAL 1619
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Table 1 presents the hemodialysis centers in 
N. Macedonia with the patients they treat. The data 
for 2019 are obtained from D. Gjorgjiev, President of 
the Association of Renal Patients “Nefron”, Skopje.

In 2020, the first heart transplant was per-
formed at the Medical Faculty in Skopje. Complex 
heart surgeries as well as on other parenchymal or-
gans are performed in clinics and hospitals.

We try to follow the development and applica-
tion of artificial organs according to the most modern 
achievements and guidelines that exist in the world.

Acknowledgement to Goce Aleksoski for the 
technical assistance.

The paper is part of the project “History of 
Nephrology in North Macedonia”, funded by the 
Macedonian Academy of Sciences and Arts
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Резиме

ВЕШТАЧКИ ОРГАНИ 2000 
Сателитски симпозиум по повод 25-годишнината на Клиниката за нефрологија на Универзитетот „Св. 
Кирил и Методиј“, Скопје, Р. Македонија, 25 и 26 ноември 2000 година

Момир Х. Поленаковиќ

Македонска академија на науките и уметностите, Скопје, РС Македонија

Сателитскиот симпозиум на Европското друштво за вештачки органи „Вештачки органи 
2000“ беше организиран од Македонското здружение за нефрологија, дијализа, трансплантација 
и вештачки органи (МЗНДТВО) и Македонската академија на науките и уметностите (МАНУ) 
на 25 и 26 ноември 2000 година, по повод 25-годишнината на Клиниката за нефрологија на Уни-
верзитетот „Св. Кирил и Методиј“, Скопје, Р Македонија. Главни теми на овој симпозиум беа: 
Техники за прочистување на крвта, вештачки бубрези, метаболички и кардиолошки системи, 
како и биоматеријали што се користат за вештачки органи.

Своите трудови на Симпозиумот ги презентираа: H. Klinkmann (Glasgow, United Kingdom), 
D. Falkenhagen (Krems, Austria), U. Baurmeister (Wuppertal, Germany), V. Bonomini, S. Stefoni 
(Bologna, Italy), R. Vanholder (Ghent, Belgium), S. Stiller  (Aachen, Germany), H. Mann, H. Melzer 
(Aachen, Germany), J. Pop-Jordanov, N. Pop-Jordanova (Skopje, R. Macedonia), B. Stegmayr (Umea, 
Sweden), M. Mydlik , K. Derzisova, O. Racz, A. Sipulova, J. Boldizsar, E. Lovasova, M. Hribikova 
(Kosice, Slovak Republic), A. Jörres (Berlin, Germany), M. Polenakovic (Skopje, R. Macedonia), J. 
Vienken (Bad Homburg, Germany),  S. Bowry (Bad Homburg, Germany), E. Piskin (Ankara, Turkey),  
J. Klinkmann, W. Schimmelpfennig, H. Lantow, W. Rigger. (Teterow, Germany), A. Sikole (Skopje, 
R. Macedonia), A. Oncevski, P. Dejanov, V. Gerasimovska, M. Polenakovic (Skopje, R. Macedonia), 
J. Wojcicki (Warsaw, Poland), K. Affeld (Berlin, Germany), G. Rakhorst et al. (Groningen, The 
Netherlands), Z. Mitrev (Skopje, R. Macedonia), S. Kedev, G. Guagliumi, O. Valsecchi, M. Tespili 
(Skopje, R. Macedonia, Bergamo, Italy).

Презентациите предизвикаа плодна дискусија и беше заклучено дека тие треба да бидат 
објавени. Трудовите се објавени во the International Journal of Artificial Organs of the European 
Society for Artificial Organs (ESAO) како специјален број за „Artificial Organs 2000 ESAO Satellite 
Symposium - Skopje, R. Macedonia“, Guest Editors: M. H. Polenakovic, Skopje and J. Vienken, Bad 
Homburg; Vol. 25, No. 5, 2002..

Клучни зборови: вештачки бубрег, прочистување на крв, васкуларен пристап, технологија 
за срцево помагање, инженерство на ткива, психофизиологија


