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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. Jorres (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.

Keywords: Artificial Kidney, Blood Purification, Vascular Access, Cardiac Assist Technology, Metabolic
Assist, Tissue Engineering, Psychophysiology
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SYMPOSIUM

ARTIFICIAL ORGANS 2000
on the occasion of the 25" Anniversary of the Department
of Nephrology of the Ss. Cyril and Methodius University, Skopje

Main topics
Blood purification gfe
Metabolic assist ™
Cardiac assist §
Biomaterials g

November 25-26, 2000
Macedonian Academy of Sciences and Arts, Skopje,
Republic of Macedonia

Fig. 1. Program of the Symposium

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
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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 (ESAQO) 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/V-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. Jorres
(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 ~ Valsecchi, M. Tespili (Skopje, R. Macedonia, Berga-
therapy in patients with ischemic dilatative cardi- mo, Italy): Heparin-coated stents in acute coronary
omyopathy and aneurysmatic augmentation of the  syndromes: a randomized comparison with uncoated
left ventricular cavity; S. Kedev, G. Guagliumi, O. stents in unselected native coronary lesions.

e

Fig. 3. Opening of the Artificial Organs 2000 ESAO Satellite Symposium
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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, 1.
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. 9. From left to right: G.
Rakhorst, M. Polenakovic
and D. Falkenhagen

Fig. 10. Participants in the Symposium

Fig. 8. J. Pop-Jordanov
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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:

Artificial Organs 2000

Satellite Symposium
European Society for Artificial Organs (ESAQ)
Skopje, Republic of Macedonia
November 25 - 26, 2000

Special issue of:
The International Journal of Artificial Organs

Guest Editors:

Momir Polenakevie
Skopje, Republic of Macedonia
Joerg Vienker
Bad Homburg, Germany
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The Irterratianal Jowmal of Artitical Ongans / Vol 25 / no. 5, 2002 / p. 45

Foreword

Research on Artificial Organs has a long and enduring history in Macedonia,
mainly at the University of Ss. Cyril and Methodius in the Macedonian Capital of
Skopje. Here, intensive investigations on Artificial Organs have been performed
in cooperation with the Department of Nephrology. A series of excellent
publications in peer-reviewed journals have appeared in recent years confirming
the high standard of research in this Balkan country.

In November 2000, the Department of Nephrology of Skepje University, St.
Cyril and Methodius, celebrated its 25" anniversary. The European Society for
Artificial Organs (ESAQ) took this as an opportunity to organize the Symposium
“Artificial Organs 2000". This symposium took place in Skopje on November 25-
26, 2000 at the Macedonian Academy of Sciences and Arts and attracted many
renowned speakers and participants from all over Europe. Not surprisingly, it
proved an interesting fact to the public: a close relationship exists between the
University of Skopje and other European Universities, as well as an intense and
reciprocal interest in cultivating collaboration between these Institutions. This
symposium has further demonstrated that open and friendly cooperation is
possible between European and Macedonian scientists despite the turbulent
political situation of the Balkan Peninsula.

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. Selected papers of this symposium are collected
in this special number of the International Journal of Artificial Organs. We believe
that this issue represents a highly interesting overview of current aspects of
scientific research in the field of Artificial Organs. We hope that the papers
published here will stimulate further scientific cooperation and foster mutual
understanding between the Balkan and other European countrigs.

Twenty-five years of research on Arificial Organs at the University of Skopje
deserve warm congratulations for such a successful program in such difficult
political times. Twenty-five years of scientific success encourage us to hope that
many years of scientific exchange and efficient cooperation lay ahead of us.

Momir Polenakovic
Skepje, Republic of Macedonia

Joerg Vienken
Bad Homburg, Germany
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Artificial Kidney, Blood Purification and Vascular Access

Vascular access o
Approach to vascular access for hemodialysis:

experiences from the Republic of Macedonia

R VANHOLDER

Hephrology Unit, Departmant of Intermal Madicine, University Hospital, Gont - Belgium
A. ONCGEVSKI, P. DEJANQV, V. GERASIMOVSKA, M.H. POLENAKOVIC

Dagariment of Nephrology, Glinisal Gemer; S5.0yril and Methodius - University. Skapje - Republic of Macedonia

NTRODUCTION

Withaut adequate vascular access, t is impossible to
ffer eMlicient hemodialysis to patisnts with end-stage
anzl dispase. Vascular access problems are a cause
f decreased delivery of dialyser blaod flow as well as
of reductions of effective dialysis tima. The lagieal
sequence is a fall of lotal clearance. By Its influence
dialysis adequacy, vascular accese has a final
act on patient morbidity and martality. Once all
€55 possibililies have been exhausted, the paticnt
be fscad with a lite-threatening condition. During
@ last decade. nophrologists have been confronted
more and more frequently with such a potentially fata
ution. Hence, there is no debate that vascular
cess is the Achilles heel of today's hemodialysis
ever, il is also the Cinderalla. because progress in
areh and development have been much slower and
adequate than in any ather field of dialysis care.

The ideal access should consistently allow for
repeated cannulation and should provide adequate
5la0d flow to maximize dialysis delivery and Ihis
initely long, Complications such as thrombosis.
fion and hemarthage should be absant. Such an
access does however Not €xist as of today.

a study from tho United States, access-relaled
ams were held responsible for 48% of
talization (1). Hence, the gualily of vascular
cess is not only a medical issue, but also a socio-
onomic matter. The nephrologic community thus
reliable rasearch data that should make it
ssible to improve access qu:
The most imponant presently available access
cossibilities, togethor with those that are still the subject

f rasaarch and development. are summarized in Table

The purpose of the prosent paper is 1o discuss these
possibilities ore by one and ko point oul the potentisl
ntages and disadvantages.

One of the obvious problems with vasoular acoess is
that. from the moment the first access is created. an
ongoing process is started that wil end with the |oss of
all access passibilities, if the patient survives lang
enough. A careful application of all possibiliies will
posipane this moment and will help to sustain fife and
gquality of life longer than if access systems are
constructod and monilorad carelessly

The Cimino-Brescia fistula

In 19686, Ciming, Brascia, Appell and co-workers first
descrived the classical radio-cephalic istula (2}, Until
then. shunts composed of arificial material, that
bridged the arterial and vencus vascular beds. had
been used as access systems. Because of ihe foreign
nature of these shunts, cloting and infection wera
frequent complications. The artario-venous (AV) fistuln.
on the other hand. consisted of endogenaus
endothalialized vessel material Therafore, infection
and thrombosis became substantially |ess
preponderant. |deally. the AV-fistula is constructed in
e lowar am. Altemative locations are more proximally
in the arm, up to the elbow and above. These sites can
bo used as an alternative oplion It vascular quality n
the lower arm s insufficient. In come situations, such as
hemodialysis in diabetic patients. this higher lacation is
even e approach of prafarence, bacause of the
dublous quality of the more proximally locatod vessels,

The creation of the Cimino-Brescia fistula needs the
eries and velns,
ies a timely referral of the patient 10 the
nephrologist. When a patient has progrossive renal
failure so that it can be expected that ha/she will nesd
renal roplacement tharapy within due course. one arm
should be preserved far the future creation of a
vascular access system. By preference, the non-
dominant am is chosen for this approach, if the quality
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INTRODUCTION

ABSTRACT: Eight ihousand eight hundred and fody ning different vascular hemooialysis
accesses were performed in the period from 1976 untif 1994 ar the Departmant of Nephrology,
Skopje: 3,114 native arierial-venaus fistule (AVF), 715 artarigi-venous shunts (AVS), 4,987
temporary or permanant catheters (4,411/86.86% femoral, 410/8.26% subclavian, 143/2.88%
Jugular} and 56 PTFE vascular gratis. Famoral catheterization (4,312/86.86%) is the iavoured
solulien if & tamporary vasciar o access s taken inio consideration. The most poputa
chonic dialysis angio-access in cur country is native AVF (90.5% of 5,440 permanen! dialylic
vasCular accesses). The tunneled subcutancously positianad cathelers gs & permanent dialysic
ANgIo-ACCESs Were present in 270 cases (7.9%): 99 in femoral veins {our original method), 123
in Subclavian veins and 48 calhelers in jJugular veins. The synthetic vascular grats-PTEE (poiy-
tetrafiucro-ethylens) ropresent only 1.6% of ail dialysis angio-accesses. The number of
preventive AVFS created in patients with pretenminal nd-siage renal disease eventualy
increased; from 14% in the sighties, 20.6% aftor 10 years and 31.50% in 1999. Most of the
praventive AVFs are done in auipatients 71.8% in 1999, This year 44.4% of all chronic vascutar
access were created in the same way.

We prefer femoral caineters for poth temporary and permanant Access Deciuse our rastlts
show that ftamoral catheterization has a lower rate of early complications when compared i the
subctavian eatheterization group; the rale of late complications (hiombusis, stenosis, infections}
is Jower or the same; infections in femoral catheterizations are less frequent, comparad fo
subclavian and juguiar ones.

Our comibutions in the fisld of vascular access suigery are tha fhree onginal maihads which
are constantly used &t the Depariment; 1. Combination of temporary {AVS) and permanent
vascular access (AVF) using the same biood vessels, porformed in one surgical act; 2.
d fammoral catfeler as & permanent vascular acoess for hemodialysis (2 types: on the
atdoiminal wall and on the infrainguinal region - thigh; 3. Asuciion of Ayper-flow in AVE withou!
the operation of “banding”, with ligation of the ariery before arteriovenous anastomosis. (it J
Actif Organs 2002; 25: 354-64)

KEY WORDS: Naiive AVF Hemodialysis catheters, Tunnele femara! cathaters

only patients (pls} with ARF were dialyzed {1)
‘Tha chronic hemoialysis program at the Department

The first hemodialysis (HD} in the Republic of
Macedonia wes porformed in 1858 on a patient with
scute ronal failure (ARF). In the period 1859 to 1971

of Nephrolegy in Skopje stared with 12 pts in 1871,
New, in 2000, I the Republic of Macedonia wo have 18
Hemodialysis Centers with more than 1,000 pis. At the
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/tamin E as an antioxidant agent in CAPD patients
Various clinical approaches to minimise complications

YOLIK'. K, DERZSIOVA" , (0 RACZ2 A, SIPULOVAZ J. BOLDIZSAR®, E. LOVASOWA®,
HAIBIKOVA

n peritoneal dialysis
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NTRODUCTION
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tha mosl sbundant antioxicant srezenl, and also the
anly signi‘ivant antioxidant in LOL. 12 is a chain-breaking

antoxidant, trepzing perosyl-froe ad

Is snd it 5 an

imporiant protective ‘actor {inverses risk) in cardio-

wvascular dssase cevelopment (1. 4-6}
Ha

wer, there are discrepancias about serum

wilamin E level's in uremic patians on hemadialysis and

(s lb]
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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
Hem9d1alys1s Center, General Hospital “8. September”, 62
glﬁggffl hospital for nephrology and hemodialysis 119
DIAMED — Gjorche Petrov, Skopje
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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BEHITAYKHW OPTAHH 2000
CareIuTCKH CUMITO3UYM I10 TOBOJ 25-roquinHuHaTa Ha Kiinaukara 3a Heposiornja Ha YHHBEP3UTETOT ,,CB.
Kupun u Metonuj“, Cromje, P. Makenonuja, 25 u 26 zroemBpu 2000 roguHa

Mowmup X. [MonenakoBuk

MakeoHCKa akaJeMuja Ha HaykuTe u ymetHoctute, Cxonje, PC Makenonuja

CareIUTCKUOT CUMITIO3UYM Ha EBPONCKOTO APYIITBO 3a BELWITAYKH OpraHu ,,BemTauku opranu
2000 6enre opranu3upan o MakeZOHCKOTO 3ApyKEHUE 32 HEPPOJIOTH]a, T1jau3a, TpaHCIIaHTaI|]ja
u Bemtauku opranu (M3HATBO) u MakenoHckara akajeMuja Ha HaykuTe U ymetHoctute (MAHY)
Ha 25 u 26 nHoemBpu 2000 ronuHa, o noBoj 25-rogumHuHara Ha Knuaukara 3a Hedposioruja Ha YHH-
BepaurteToT ,,CB. Kupun u Meronuj“, Cxomje, P Makenonuja. [maBHM TeMu Ha 0BOj CUMITIO3UYM Oea:
TexHUKHU 3a MPOUYNCTyBamke Ha KPBTA, BEIITAaUKH OyOpe3u, MeTaboINYKK M KapAHOJIOIIKHA CUCTEMH,
KaKo U OMomarepujaiy MITO c€ KOPUCTAT 3a BEUITAYKH OpPTraHu.
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