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Abstract

Academician Momir H. Polenakovic, MD, Ph.D. is an outstanding researcher, educator and scientist,
one of the founders of the nephrology in the Republic of Macedonia. With more than 500 published
papers in national and international journals, of which more than 189 are on the PubMed, he is one
of the most fruitful medical worker in our country. With his participation in national and interna-
tional congresses he has contributed to the transfer of the world nephrology in Macedonia, as well as,
to the dissemination of the reputation of the Macedonian nephrology and science in the world. He
has educated a number of specialists in internal medicine and subspecialists in nephrology. He has
introduced new tests and methods in diagnosis and treatment of renal disease, which was a basis for
his research and publication. Analyzing the life opus of Academician Momir Polenakovic we can say
that he has dedicated his life and work to the research, diagnosis and treatment of kidney patients.

Key words: Macedonian nephrology, research, diagnosis, treatment of kidney patients

M. Polenakovic is a Professor of Medicine Analyzing the life opus of Academician
— Nephrology. He is an outstanding researcher, Momir Polenakovic we can say that he has de-
educator and scientist, one of the founders of the  dicated his work to the research, diagnosis and
nephrology in the Republic of Macedonia. treatment of kidney patients. Extremely well
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educated at the most famous nephrology cen-
ters in Europe and the USA, he managed to
transfer part of what he has learnt abroad to
Macedonia at the Nephrology Clinic, where he
spent his life. Besides being a superb clinician,
physician-specialist, internist-nephrologist, he
was also a great teacher who educated nume-
rous students and doctors from the Republic of
Macedonia and the surrounding countries. With
his talent in organizing of the nephrology care
and the contacts with the colleagues from Ma-
cedonia and abroad he created a strong nephro-
logy organization and nephrology protection of
the citizens in Macedonia, and has contributed
for the Nephrology Clinic of the Medical Faculty
in Skopje to become one of the "centers of ex-
cellence" according to the estimates of the Mi-
nistry of Education and Science of the Republic
of Macedonia. By uniting his organizational,
educational, scientific and research qualities he
has developed into one of the most outstanding
workers in the medical area in our country.

During his study at the Medical Faculty of
the University of Ss. Cyril and Methodius in
Skopje he has shown interest in research and he
has been educated and supported by the best pro-
fessors of the Faculty, as Acad. I. Tadger, Acad.
D. Arsov, Prof. V. Dolgova, Prof. D. Hrisoho,
Prof. D. Miovski and Prof. B. Karanfilski. Under
their guidance he participated in the research
and has prepared several papers published in the
student journals of former Yugoslavia (see the
bibliography of Acad. Momir Polenakovic
http://manu.edu.mk/prilozi/editor.htm).

In the early 1960s, with his Prof. Hrisoho
he described the new region with the Balkan
Endemic Nephropathy (BEN), along the upper
part of South Morava River in the village of
Vitina, Kosovo, Serbia. The clinico-morpholo-
gical examination of BEN became a life occu-
pation of Prof. Polenakovic. He has published
several papers about BEN and one chapter pub-
lished in the Oxford Textbook of Nephrology,
1992.

INTERNA KLINIKA MEDICINSKOG FAKULTETA U SKOPJU

Upravnik: Prof. dr Dimitar Arsov
Struéni rukovodilac rada: Doc. dr Dimitar Hrisoho

ENDEMSKA NEFROPATIJA U SELU VITINO
(KOSMET)*

Momir Polenakouié i Bogoljub Mojsiev,
studenti medicine X semestra

U roku viSegodisnjeg Praéenja bubreznih bolesnika le¢enih na Inter-
noj Kklinici u Skopju primeceno je da je najveéi broj obolelih bio iz sela
Vitino. Takode je zapazeno da su bolesnici iz Vitina bili u izvesnom srod-
stvu, tako da su se u odredenim periodima vide bolesnika iz’ jedne porodice
le¢ili na Internoj klinici u Skopju. Prate¢i tok i prognozu bolesti uoena
je-izvesna specifi¢nost oboljenja kao i sliénost klini¢kih slika Sto ukazuje
da se radi o zajedni¢kom i istom bubreinom oboljenju.

Posto je problem endemske nefropatije veona aktuelan, sve &eSée se
vr$e ispitivanja u raznim krajevima Jugoslavije sa ciljem da sc utvrdi ras-
prostranjenost ovog oboljenja. Zbog toga sme schi seavili u zadatak da is-
pitamo sledece:

— da li je nefropatija problem za Vitino;

— da ukazemo na pojedine klinicke karakreristike oboljenja;

— da zainteresujemo nadleZne zdravstvene ustanove za ovaj problem,
kako bi se preduzele odgovarajuée nauéno-istrazivatke, a u sadadnjoj fazi
i blagovremene terapijske mere.

METODI RADA

U toku naSeg rada obavili smo:

1. istraZivanje u endemskom podruéju po unapred odredenom planu, a
u skladu sa preliminarnim programom za ispitivanje nefropatije u SFRJ koji
je izradio Savezni zavod za za$titu narodnog zdravlja;

2. istraZivanje u selu Dralevu koje po poloZaju i Zivotnim uslovima
odgovara selu Vitinu;

3. klinicku analizu istorija bolesti bolesnika iz podru¢ja sela Vitino ho-
spitalizovanih u toku poslednjih deset godina na Internoj klinici u Skopju.

* Rad je nagraden I nagradom na IV Struénom kongresu studenata medicine
i stomatologijz Jugoslavije, odrZanom u Sarajevu od 5. do 8. jula 1962. (Prim. Red.).

Fig. 1 — The paper about the Endemic Nephropathy in the village of Vitina (Kosmet) was awarded the first
prize at the IV Congress of students of medicine held in Sarajevo from 5 to 8 July 1962.
The paper has been published
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6.7 Balkan nephropathy

MOMIR H. POLENAKOVIC AND VLADISAV STEFANOVIC

Balkan nephropathy is a familial chronic tubulointerstitial dis-
ease, encountered in some restricted areas of Yugoslavia, Bul-
garia, and Rumania. The first description of the disease in
Yugoslavia was made by Danilovi¢ et al. (1957) and in Bulgaria
by Tanchev et al. (1956). The earliest observation of an increased
incidence of renal disease in some of the present endemic settle-
ments was made by practising physicians in about 1941 and 1942.

Geographical distribution

Balkan nephropathy is geographically located in the areas of
south-eastern Europe, along the tributaries of the Danube (Fig.

1), within an area of about 400 to 500 km?. The endemic areas in
Yugoslavia, Bulgaria, and Rumania border on one another and
the distance between them is not more than 100 km. The disease
is limited to a relatively small region north and south of the
Danubian Iron Gates and located in a few areas along the tribu-
taries of this river in the plains and low hills at an altitude of 150
to 500 m above sea level, some distance from the mountainous
regions of the Balkans and Carpathians. The region where Bal-
kan nephropathy is detected generally have high humidity and
high rainfall. No local geological peculiarities have been des-
cribed.

Fig. 2 — Polenakovi¢ MH, Stefanovi¢ V. Balkan Nephropathy. In: Oxford Textbook of Clinical Nephrology.
eds. Cameron S, Davison AM, Griinfeld J-P, Kerr D, Ritz E. Vol. 1-3.
Oxford University Press; 1992: 857-66



22

Vladimir Serafimoski

Editorial

Am J Nephrol 1991;11:1-11

Balkan Nephropathy

Kidney Disease beyond the Balkans?

Vladisav Stefanoviét, Momir H. Polenakovié®

© 1991 S. Karger AG, Basel
0250-8095/91/0111-000$2.75/0

*Institute of Nephrology and Hemodialysis, Faculty of Medicine, Ni§, Yugoslavia;
®Department of Nephrology, Faculty of Medicine, Skopje, Yugoslavia

Introduction

Balkan nephropathy is a chronic tubulointerstitial
disease, encountered in some well-defined areas of Yu-
goslavia, Bulgaria and Rumania. Geographically, settle-
ments where Balkan nephropathy is endemic are in
southeastern Europe, along the affluents of the Danube,
within an area of 400-500 km diameter (fig. 1). The
regions of Balkan nephropathy are limited to a relatively
small area north and south of the Danubian Iron gates

Etiology of Balkan Nephropathy

The etiology of Balkan nephropathy has attracted
much interest, and broad investigations have been con-
ducted into the possible role of genetic factors, environ-
mental agents (living agents, trace elements, fungal and
plant toxins) and immune mechanisms. Despite the fail-
ure to show a single specific cause of Balkan nephropa-
thy, evidence has been obtained on the factors associated
with the disease.

and Incated in a few ennte alano the trihutariec af thic

Fig. 3 — Stefanovi¢ V, Polenakovi¢ MH. Balkan Nephropathy: Kidney Disease Beyond the Balkans?
American Journal of Nephrology. 1991; 11: 1-11
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WHAT DO WE KNOW ABOUT THE BALKAN ENDEMIC NEPHROPATHY
AND THE UROEPITHELIAL TUMORS?

Momir Pnlenakm’irl, Vladisav Stefanovié’

! Macedonian Academy of Sciences and Arts. Skopje. R. Macedonia
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Abstract

Balkan endemic nephropathy (BEN). a fammilial chrome tubulo mnterstitial disease with a slow pro-
gression to terminal renal failure, affects people living in the alluvial plains along the tributaries of
the Danube River. One of its most peculiar characteristics is a strong association with upper uro-
thelial cancer. An mcreased incidence of upper urinary tract (UUT) transitional cell cancer (TCC)
was discovered among the inhabitants of endemic settlements and in families affected by BEN. In
areas where BEN is endemic. the incidence of upper tract TCC is significantly higher. even 100
tumes, than in non-endemic regions. Uniil now, several hypotheses have been miroduced about the
etiopathogenesis of BEN. Only the toxic effect aristolochia clematidis has been confirmed as a fac-
tor in the occurrence of the disease. We don’t have specific biomarkers for an early diagnosis of
BEN and UUT-TCC. With application of modern molecular and genetic methods in investigation
of etiopathogenesis and diagnosis of BEN and UUT-TCC we should expect improvement in the
study of BEN.

Key words: Balkan endemic nephropathy, upper urinary tract, transitional cell cancer.

Fig. 4 — Momir Polenakovic, Vladisav Stefanovi¢. WHAT DO WE KNOW ABOUT THE BALKAN
ENDEMIC NEPHROPATHY AND THE UROEPITHELIAL TUMORS? Prilozi: XXXV 1, 2014
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Abstract. Balkan endemic nephropathy
(BN), frequently associated to upper urothe-
lial cancer, is a familial chronic tubulointer-
stitial disease with insidious onset and slow
progression to end-stage renal disease. After
60 years of research, its cause remains the
major unanswered question. Etiology as-

ube River in Bosnia, Bulgaria, Croatia, Ro-
mania, and Serbia [1]. An estimate of more
than 10,000 of affected or at-risk individuals
makes this disease an important public health
problem in the Balkans. A high prevalence
of upper tract urothelial tumors (UTUT) of

Fig. 5 — Vladisav Stefanovic, Draga Toncheva, Momir Polenakovic. Balkan Nephorpathy.
Clinical Nephrology. Vol. 83 — Suppl. 1/2015 (S64-S69)

With his colleagues he introduced the
treatment of Acute (1965) and Chronic (1971)
Kidney Failure with hemodialysis. He has pub-
lished a number of papers about renal disease
in national and international journals. He has a

special interest in investigation of cupropharm
membrane and PMMA in patients on hemo-
dialysis. He participated in the first renal tran-
splantation in the Republic of Macedonia in
1977.

MAKENOHCKA AKATEMUJA HA HAVKUTE ¥ YMETHOCTUTE
MACEDONIAN ACADEMY OF SCIENCES AND ARTS

MPUNO3U, I 2 — OANENEHUE 3A MPUPONO-MATEMATUYKN HAVKM
CONTRIBUTIONS, I 2 — SECTIONS FOR NATURAL SCIENCES AND MATHEMATICS

OppeneH 0TIEYATOR

Offprint

H. Apcos, JI. Xpucoxo, M. IToaenarosuk

NPUCTAII BO IMJATHOCTMKATA HA EAHOCTPAHMOT
PEHOBACKYJIAPEH XMIIEPTEH3MBEH CUMHAPOM

D. Arsov, D. Hrisocho, M. Polenacovitch

L’ACCES AU DIAGNOSTIC DU SYNDROME HYPERTENSIF
REINOVASCULAIRE UNILATERAL

Ckonje — Skopje
©1969

Fig. 6 — Arsov D., Hrisoho D., Polenakovic M. L'accés au diagnostic du syndrome hypertensif
reinovasculaire unilatéral. Prilozi. Sections for natural sciences and mathematics MANU

1969; 1(2): 23-33
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MAKEZX. MEX. IIPEIJIEX, 26, 3—14, 1971

nor dakynrer Bo Cxorje

NMEKYBAHKE HA BOJIHUMN CO AKYTHA BYBPEXXHA
MHCYPUNLIMNIEHLINIA CO INMOCEEEH OCEPT HA
HALWMNTE NCKYCTBA CO XEMOAOMJATINZA

. Apcos, JI. Xpucoxo, B. Iyuesa, C. Fyuyer, M. IHoxenaxosuk

Xemodujaarusza 80 Haza Na ANYPUIA MPETCTABYBA HEs
zamenausa Tepaneyrcxka mnpouyedypa OGudejku 0B03MOICYST
Goanuor da ce 0cao600u 00 FAKAHYBAUKUTE KOAUMNUHU YPed
U 20 peyaAupad B00eHO-eAeKTPOAUTHUOT Buaanc u ayudo3ard.
Xemodujaauszara e npumenera 1 0o 5 naru mpu 17 Goanuw
w pesyararure ce caednu: mpu 50°0 Oujasusupanu 6Goanw
nacranu aza na noauypuja, mpu 30% oauzypuia KaKoO
npemun Ko noauypuwnara ¢haza. Boanure ce jasysaar 00y~
na xoza Paza na anypuja rpae noseke dena zapadu wULro
nacranysaar wupesepiubuanu npomenu. OO JIpyza cCTpARad,
Kpusunasnure aboprycu ce u3zsedysaar NPUMUTUBNO Te Hi-
CTANYBAA TEUWKU CeNTUUHU CcOcTOjbu, najrecro anaepobHuU
WTO € Cexaxo MNPUHUNA 34 AeTANeH UCXTO0O0 B0 20aeMm NPO-
UENT U NOKPAj MNACTANYBAMETO Ha Ouyperuwnara Paza 80

50°0 caywauw.

AxyrHa Oyb6pezxHa umHcydUnmujeHumja e cocrojba Bo KOja mies—
HOTO M3JIavyyBar-e Ha ypuHa Harjo ce Hamaaysa rnox 400 ml. Taa mo-
JKe na e rocsgenwia Ha Telkure (PYHKIIMOHAJHM HapyllyBama 6es
CTPYKTYyPaJIHM IIPOMEHM, a ce jaByBa IIpu IIOYeTHaTa, HO peBep3m-
6uJtHa Ba30OKOHCTPMKLMja IIOPpajM HaMaJileH KPBEH BOJIyMEH IIO Tpa-
yma, obunHa aujapea M BOMMTYC, OINEKOTMHM M OCOGEHO IIO CIIOHTAaHW
M XMPpYPLIKM KpBapema. IIo obmiHm KpepaBerma KOM KaKo Iocjenuia
umaar nepmdepHa BaA3OKOHCTPMUKIIM]a,
YyiITe ce OZp3KyBa HOPMAaJIeH ILIasMaTHu4YeH OJIyKCeC M OTTaMy pesyJi-
THpa TOoJIEeMO 3HadYeme Ha IIpuMMeHara Ha TpaHcdysmujara BO OBOj
nepuoxs. MefyToa, HOKOJKY KPBHMUOT BOJYMEH € peaynmupaH BO Te-
KoT Ha 4 no 7 uwaca, HacTaHyBa TellKa peHaJIHa Ba30KOHCTPMKIMja
KojamrTo goBeayBa N0 TybOyJsapHa HeKpoz=a, a BO HEKO] caydam u A0
HeKpO3a Ha PeHAJIHMOT KOPTeKC.

BO mpBuTe 1 mo 2 uaca cé

Fig. 7 — Arov D., Hrisoho D, Guceva B., Gucev S. Polenakovic M. Treatment of Patients with Acute Renal
Insufficiency with Special Reference to our Experience with Haemodialysis. Macedonian Medical Review
1971; XXVI(1-2): 3-14

Nephrol Dia Teansplant Suppl 3 (1991) 30-52
@ 191 European Dialysis und Transplant Association-European
Renal Association

Hypersensitivity Reactions to Ethylene Oxide: Clinical Experience

G. Masin. M. Polenakovi¢, N. Ivanovski, N. Atanasov, S. Olivera and K. Cakalaroski
Department of Nephrology. Medical Faculty. Skopje. Yugoslavia

) nsitivity reaction occurring in the
first minute of the”dialysis procedure was observed in
seven hacmodialysis patients in one day. Hollow-fibre
dialysers were used. five made of saponified cellulose
ester (SCE) and two of cuprammonium cellulose (CC).
All were sterilised with ethvlene oxide (ETO) and used
for the firstlime. The severity of the reactions was grade
2. The whole series of dialysers was examined for the
presence of ETO concentration. A significantly higher
concentration of ETO was found in the polyurethane
potting than in the capillaries. The ETO concentrations
were 122, 185, 440. 274, 342, and 280 p.p.m. in the
following dialysers: Cordis Dow (cellulose acetate CA),
Cordis Dow-Plivadial (SCE), Fresenius C-1.3 (CC),
Fresenius E-2 (CC). Fresenius E-3 (CC). and Travenol-
Medial $ 11 flate plate (CC) respectively. According to
the clinical signs. ETO concentrations in the dialysers
and the lack of reaction when extensive rinsing was
used, it can be presumed that these reactions are related
to ETO although other mechanisms cannot be
excluded.

Key words: Hypersensitivity: Ethylene oxide; Haemo-
dialysis; Polyurethane potting; Biocompatibility

Introduction

With increasing life expectancy of patients and upon
introduction of mew technologies, the number of
problems associated with dialysis procedures in chronic
dialysis patients has also multiplied. These are
manifest as multiple functional. organ lesions. and

term therapy associated with prolonged blood contact
to different kinds of biomaterials are not yet known. All
these phenomena are part of the intradialysis morbidity
which may result from a pre-existing or other illness,
inadequate treatment of uraemia, previous immunosup-
pressive therapy, or exposure to haemodialysis (1). The
hypersensitivity reactions at the beginning or duning
haemodialysis are also part of the factors that may
contribute to dialysis morbidity.

These reactions are mostly sporadic and distinct in
severity and duration. In the USA the incidence of these
reactions is 3.5/100 000 dialysers sold [2.,3]. Our experi-
ence showed an incidence of 2.5/100000. In 1975 ethy-
lene oxide was for the first time reported as a causitive
factor of such reactions [4]. Since then there have been
many reports on the role of ETO in hypersensitivit:
reactions in particular first-use syndrome [5]

The aim of this paper is 10 report our experience in a
follow-up of accidental hypersensitivity reactions
observed in one day, and to clarify this relatively
frequent phenomenon in our practice.

Materials and Methods
Patients
In seven haemodialysis patients in the Dep of

Nephrology in Skopje, hypersensitivity reactions in the
first minute of the dialysis procedure were observed
The patients' ages ranged from 26 10 58 years, and they
comprised five females and two males. The basic renal
discases were: chronic glomerulonephritis 3. nephro-

residual Their and ways of
preventing their occurrence under conditions of long-

Correspondence and offprint requests 10: G. Masin. Depaniment of
Nephrology. Medical Faculty. Skopje. Yugostavia.

g 1. polycystic disease 1, pyelonephritis
1. Balkan endemic nephropathy 1. None had 4 pre-
existing P or any type of hy

vity. The duration of dialysis procedure was 12h per
week for all patients, and survival ranged from 9 1o 42
months.

Fig. 8 — Masin G, Polenakovi¢ M, Ivanovski N, Atanasov N, Stojc¢eva O, Cakalarovski K. Hypersensitivity

1991; 6 (Suppl. 3): 50-2

Reactions to Ethylene Oxide: Clinical Experience. Nephrology Dialysis Transplantation.
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Reprinted from THE LANCET Saturday 16 October 1999
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Fig. 9 — Jorres A, Gahl GM, Dobis C, Polenakovic MH, Cakalaroski K, Rutkowski B, Kisielnicka E,
Krieter DH, Rumpf KW, Guenther C, Gaus W, Hoegel J. Haemodialysis-membrane biocompatibility and
mortality of patients with dialysis-dependent acute renal failure: a prospective randomised multicentre
trial. The Lancet. 1999; 354(9187): 1337-41
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Artificial Kidney, Blood Purification and Vascular Access

Dialysis in adults in year 2000 in the Republic
of Macedonia

M.H. POLENAKOVIC on behalf of the Dialysis Working Group*

Depanmem of Nephrology, Medical Faculty, Skopje - Republic of Macedonia

V. Amitov, Lj. Stojl i, A. Oncevski, L. Greevska, S. Dzikova,
B. M.

0. Stojceva-Taneva

* Dialysis workmg gmup A. Sikole, R
K. C:
(D ol -Skopj B. S.

i, M. Serijat, Z. Mustafa, O. Capova (Dialysis

Centre /DC/ - Struga), A. Balalska (Dc Zelezara-Skopje), A. Nikolovski (DC Military Hospital-Skopje), R. Filipovic

(DC-Tetovo), J. Neskovski (DC Gostivar), Lj. Seija (DC-Debar). P. Janakievska (DC Bitoia), K. Lamova (DC Kavadarci),

V. Hristova (DC Veles), E. Karceva Sarajlija (DC Strumica), M. Romeo (DC Gevgelija), Z. Mitrevski (DC Prilep),
K. Ivanovski (DC Kumanovo), S. Dimitrov (DC Stip), B. Velinova (DC Delcevo), B. Panova (DC Kocani)

ABSTRACT: 1,019 adult patients with terminal renal failure were treated with dialysis (D) in the
first part of the yesr 2000 :n the Republic of Macedoma 1,010 patients (99%) were treated with

chronic i

(HD) while nine patients (1%) were on

continuous ambulatory peritoneal dialysis (CAPD). For the children, a special peritoneal dialysis
program was developed; 509 patients per million of the population (PMP) were on dialysis.
The Republic of Macedonia is, therefore, among those central and eastern European countries
with a higher PMP number in the treatment of end-stage renal disease, following Croatia, the

Czech Republic and Slovenia.

The patients were treated at 18 Centers in a network of HD Centers at a distance of 30-50 km.
from their place of residence in order to facilitate their access to treatment and to work. All
i need for with D were ted for

patients who have had

treatment. The governrent payed all the expenses of the treatment and the salaries of the staff.
56% were male and 44% were female patients. The youngest patient was aged 9 and the oldest
was 82 years old. There has been an increase in the age of the patients on D as well as an
increase in their number. In 1993 we had 727 patients being treated with D, and now we have
1,019 with a constant increase in the number of patients with ESRD and a need for D and renal
transplantation. Montality per year at the different Centers ranged from 8-19% in 1999 and the

average is 12%.

Glomerulonephritis (GN) - both primary and secondary

~ is the main cause of renal failure (RF)

in some Centers up to 45%. Tubulo-interstitial disease follows GN. ADPKD patients constitute
9.4% with a difference among the Centers of 3-29%, and diabetic nephropathy is found in 10%,
5-15% in different Centers. 11-61% of patients have an unknown etiology.

with human er

352 patients are on

(rhuEPO) - in some

Centers up to 60%. The mode of application was subcutaneous and the initial dose is 20 U/kg
body weight and the mean maintenance dose of EPO per patient weekly is 4,000 U.
The Cimino-Brescia arteriovenous fistula is being applied as a standard vascular access. The
survival rate of our patients treated with maintenance HD at 5 years was 58%. CAPD and
particularly renal transplantation are to be further developed as alternative methods in treating
terminal renal failure. (Int J Artif Organs 2002; 25: 386-90)

KEY WORDS: Chronic renal failure, Hemodialysis, CAPD, EPO, Survival
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Fig. 11 — Polenakovi¢ MH on behalf of the Dialysis Working Group. Dialysis in adults in year 2000 in the

MAK ME/TIPEIE/L 2001; 55 (CYTUIEMEHT 49): 255-256
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Republic of Macedonia. The International Journal of Artificial Organs. 2002; 25(5): 386-90

Fig. 12 — Polenakovic M. Erythropoietin in treatment of renal anemia Nefrologija 2000,
Macedonian Medical Review. 2001; 55 (suppl. 49): 255-6
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He introduced the treatment with erithro-
poetin (EPO) in patients with anemia and chro-
nic renal disease, as well as on hemodialysis.

Artificial Organs
17(12):977-984, Blackwell Scientific Publications, Inc., Boston
© 1993 International Society for Artificial Organs

His publications about the survival of red blood
cells and EPO and heart morphology before
and after treatment with EPO are well known.

Analysis of Heart Morphology and Function Following
Erythropoietin Treatment of Anemic Dialysis Patients

A. Sikole, M. Polenakovic, *V. Spirovska, B. Polenakovic, and G. Masin

Departments of Nephrology, *Cardiology, and TClinical Biochemistry, Faculty of Medicine,
University of Skopje, Macedonia

Fig. 13 — Sikole A, Polenakovic M, Spirovska V, Polenakovic B, Masin G. Analysis of Heart Morphology
and Function Following Erythropoietin Treatment of Anemic Dialysis Patients. Artificial Organs.
1993; 17(12): 977-84

Is Erythwopoietin o Survival Foctor for Red Blood Cells?

A
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Fig. 14 — Polenakovic M, Sikole A. Is Erythropoietin a Survival Factor for Red Blood Cells?
Journal of the American Society of Nephrology. 1996; 7(8): 1178-82

In the beginning of 1970s, he introduced

formed the classification of primary and secon-
the percutaneous renal biopsy and the exami-

dary glomerulonephritis. Thanks to these met-

nation of the received renal tissue with light,
fluorescent and electronic microscopy, among
the first in former Yugoslavia. That way, he per-

hods the treatment of glomerulonephritis im-
proved with the most advanced therapy, with im-
munosuppressive therapy and plasmapheresis.
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Fig. 15 — Polenakovic M., Hrisoho D., Dimchevski D. Application and Clinical Experience in Performing
Percutaneous Renal Biopsy Using the "Tru—Cut" Renal Biopsy Needle and Television Monitored
Fluoroscopy. Annual of the Medcial Faculty in Skopje. 1975; XXI: 71-7

Having in mind his experience in research
of glomerulonephritis he was invited by the
editors of the Medical Encyclopedia from Za-
greb, Croatia to write a chapter about Membra-

MEDICINSKA
ENCIKLOPEDIJA

DRUGI
DOPUNSKI SVEZAK

ZAGHID 1\\\
JUGOSLAVENSX | n\v) SRAFSKT ZAVOD
MIRDSLAV K [n,'\

nous nephropathy and IgA nephropathy in the
Medicinska enciklopedija (Jugoslavenski leksi-
kografski zavod, Zagreb, Medical Encyclo-
pedia).

R R

L)

Fig. 16 — Medicinska enciklopedija
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— Polenakovi¢ M. Membranous Glomerulonephritis. Medicinska enciklopedija, Drugi dopunski
svezak, Zagreb, Jugoslavenski Leksikografski zavod "Miroslav Krleza", MCMLXXXVI: 416-8

— Polenakovi¢ M. |gA Nephropathy. Medicinska enciklopedija, Drugi dopunski svezak, Zagreb,
Jugoslovenski leksikografski zavod "Miroslav Krleza", MCMLXXXVI: 418-9
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Unilateral Renal Vein Occlusion in Rats!

Momir Polenakovic, Charles E. Ganote, Elizabeth V. Potter, Robert B. Jennings
Section of Nephrology and Hypertension, Department of Medicine, and Department of Pathology, Northwestern University-

Mc.Gaw Medical Center, Chicago, Ill. USA

© 19858, Karger AG, Basel
0028-2766/85/0401-009152.75/0

Key Words. Renal vein - Thrombosis - Occlusion - Rats - Experimental electromicroscopicimmunofluorescent

Abstract. To study the relationship of renal vein thrombosis to membranous glomerulonephritis with the nephrotic

syndrome, we attempted to simulate the former by occluding to 0.5 mm one renal vein in rats. Although increased
proteinuria did occur during the first 3 days after such occlusion, there was little difference from control animals in the
amount of proteinuria thereafter, up to 46 days, and no evidence of membranous glomerulonephritis by light,
immunofluorescent, or electron microscopy.

Fig. 19 — Polenakovi¢ M, Ganote ChE, Potter EV, Jennings RB. Unilateral Renal Vein Occlusion in Rats.

Nephron. 1985;

VOL 33, NO 4, APRIL 1999

40: 91-5

ORIGINAL INVESTIGATIONS

Collapsing Glomerulopathy: Clinical Charucteristics and Follow-Up
Lathuave Orcevaha, MO, and Morser Polersiovi, MD
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Fig. 20 — Grcevska L, Polenakovic M. Collapsing Glomerulopathy: Clinical Characteristics
and Follow-up. American Journal of Kidney Disease. 1999; 33(4): 6527
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Treatment and Long-Term Follow-Up of Patients With Stage II to ITI
Idiopathic Membranous Nephropathy

Momir H. Polenakovik, MD, PhD, and Ladislava Grcevska, MD

© Many important aspects of the therapeutic approach to patients with idiopathic membranous nephropathy are
still controversial. There are several reports that the effectiveness of therapy depends on histological staging and
severity of interstitial mononuclear cell infiltration. We used several ditferent treatments in 39 patients with stage Il
to Wil primary with more than 2.5 g/d, without hypertension and chronic renal
tailure at biopsy. Ten patients were not treated, 13 were treated with only steroids, 13 with alternate use of steroids
and chiorambucil, and three with cyclosporine A. The follow-up period was 5 to 10 years. Statistics included
Kruskall-Wallis ahd one-way ANOVA analysis. A significant decrease in préteinuria was noted in patients treated
with steroids (P < 0.01), from 8.45 = 1.04 g/d (mean = SEM) to 1.42 = 0,45 g/d atter follow-up of 5 years and in
patients treated with steroids and chlorambucil (12.9 = 2.4 g/d [mean = SEM] to 2.46 = 1.38 g/d). Compared with
patients treated with steroids (15.3%) 2nd patients treated with steroids and chiorambucil (15.3%), untreated
patients had a high frequency of chronic renal failure after 5 years of follow-up (70%) and had a significant increase
In mean serum creatinine (P = 0.008). We conclude that steroid therapy alone, or associated with chiorambucil, is
effective in patients with stage Il to lll Patients with a d 1]

and stable renal function during the long-term follow-up period. The group of patients treated with cyclosporine A

was too small to analyze.
© 1999 by the National Kidney Foundation, Inc.
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DIOPATHIC MEMBRANOUS nephropathy
is a common cause of nephrotic syndrome in
adults.”* Renal function may remain-stable for
long periods, and spontaneous remissions of ne-
phrotic syndrome can occur, but there also are
patients who are disabled by or even die of
ications related to y or
progressive chronic renal failure.*” The role of
steroid and cytotoxic agents for treating idio-
pathic membranous nephropathy-remains contro-
versial.”!® Research studies have shown varying
degrees of effectiveness of steroid therapy on
different stages of glomerular changes in mem-
branous nephropathy and different degrees of
interstitial infiltration.'®!

To avoid the influence of histological staging
and severity of tubulointerstitial changes, several
treatment methods were used for 39 patients with
stage II to III idiopathic membranous nephropa-
thy, without significant tubulointerstitial changes,
with proteinuria more than 2.5 g/d, and without
hypertension and chronic renal failure at the start
of treatment.

PATIENTS AND METHODS
Patient Selection

‘Thirty-nine white patients (26 men and 13 women; ages
33.2 = 11.5 years) with stage II to IIl idiopathic membra-
nous y by standard hi i
procedures were included in the study. Stage II to [l
membranous nephropathy was defined by optical micros-

copy silver stain which showed interruption of the outer
aspects of capillary loop interrupted by numerous basement
membrane “spikes.” and by the presence of numerous
epimembranous electron-dense immune deposits separated
by “spikes” of basement membrane material on electron
microscopy (Fig 1). Tubulointerstitial changes were absent
or slight and were graded semiquantitatively as 0 or =. Both
glomerular aiid tubulointerstitial changes were analyzed by
two pathologists. The total number of glomeruli per section
for optical microscopy was 10 to 25, for electron micros-
copy. | 10 3. All patients had normal renal function and no
hypertension at biopsy, and all had greater than 2.5 g/d
proteinuria. Patients with systemic disorders (eg. malignan-
cies, diabetés, chronic infections, theumatologic diseases,
and congestive heart failure) were excluded. Proteinuria
equal to or greater than 3.5 g/d was considered nephrotic.
Chronic renal failure was defined as serum creatinine higher
than 110 umol/L or a S0% reduction in clearance from
normal. End-stage renal failure was the start of hemodialysis
treatment.

Treatment Protocols

Group 1. Ten patients were treated with a low-salt diet
and, if necessary, diuretics and plasma infusions. Eight of
these patients refused specific treatment, and treatment was
believed to be contraindicated in the other two patients
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Tubular basement membrane changes during induction and
regression of drug-induced polycystic kidney disease

FrANK A. CARONE, RALPH J. BUTKOWSKI, SAKIE NAKAMURA, MOMIR POLENAKOVIC,
and YAsSHPAL S. KANWAR

Department of Pathology, Northwestern University Medical School, Chicago, lllinois, and Department of Pediatrics, University of Minnesota, Minneapolis,
Minnesota, USA, and Department of Nephrology, Faculty of Medicine, Skopje, Macedonia

Tubular basement membrane changes during induction and regression
of drug-induced polycystic kidney disease. Defective cell-extracellular
matrix (ECM) biophysiology is considered a factor in the development of
polycystic kidney disease (PKD). Altered biosynthesis of various ECM
components may result in tubular dysmorphogenesis and uncontrolled
tubular cystic expansion. In this study, expression of certain ECM com-
ponents was investigated in a diphenylthiazole (DPT)-induced rat model
of PKD. DPT induces cystic change in all the collecting tubules, most
severe in the outer medulla and inner cortex, and following withdrawal of
DPT, cystic tubules return to normal with persistence of focal interstitial
fibrosis. SDS-PAGE analyses of isolated tubular basement membranes
(TBMs) of control and PKD kidneys revealed overall similar electro-
phoretic migratory bands. However, in PKD, there were relative increases
in components with M. ~ 380.000. 250.000 and 145.000. and a decrease in

and have decreased synthesis and expression of proteoglycans
(PG), and altered immunoreactivities for other ECM glycopro-
teins, for example, fibronectin (FN) and type-I collagen have been
noted in human forms of PKD. In a previous study [6], biochem-
ical changes in non-collagenous polypeptides in TBMs of kidneys
with diphenylthiazole (DPT)-induced PKD were observed, and
these alterations regressed with the discontinuation of DPT.
Besides the changes in various matrix components, impaired
intracellular synthesis and processing of sulfated glycoproteins
(SGPs) in the Golgi complex was observed [11]. The PGs so
synthesized were undersulfated, and conceivably, this led to their

Fig. 22 — Carone AF, Butkowski RJ, Nakamura S, Polenakovi¢ M, Kanwar YS. Tubular Basement

Membrane Changes During Induction and Regression of Drug-induced Polycystic Kidney Disease.

Kidney International. 1994; 46(5): 136874

Fig. 21 — Polenakovi¢ M, Gréevska L. Treatment and Long-Term Follow-up of Patients With Stage 11 to 111
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The incidence of biopsy-proven primary glomerulonephritis in the
Republic of Macedonia—long-term follow-up

Momir H. Polenakovic, Ladislava Grecevska and Sonja Dzikova

Department of Nephrology, Clinical Center, Skopje, Republic of Macedonia

Abstract

In order to define the type of renal disease, renal
biopsy was performed in 1304 patients, aged 14-72
years. Their biopsies were processed for light and
immunofluorescence microscopy, and electron mi-
croscopy in some cases. The diagnosis of primary
glomerular disease was confirmed in 716 patients with
the following incidence: minimal change nephrotic
syndrome in 52 (7.2%), focal segmental glomerulo-
sclerosis in 72 (9.9%), membranous nephropathy in
97 (13.5%), IgA nephropathy in 85 (11.8%), diffuse
mesangial glomerulonephritis (GN) without IgA in 32
(4.4%), focal mesangial GN in 97 (13.5%), membra-
noproliferative GN in 59 (8.4%), acute GN in 88
(12.3%), crescentic GN in 53 (7.4%) and sclerosing
GN in 46 patients (6.4%).

Subjects and methods

This is a single-centre retrospective study. Renal biopsy
specimens of adult patients with primary GN were selected
from 1304 percutaneous renal biopsies, performed at the
Department of Nephrology, Skopje, Macedonia over a
period of 26 years (1975-2001). All the biopsies were
evaluated by light microscopy and immunofluorescence,
using standard procedures. Electron microscopy was only
available during 1980-1983 and 1993-1998. Churg (WHO)
classification was performed after exclusion of systemic
diseases or underlying abnormalities [8].

Results

Fig. 23 — Polenakovic MH, Grcevska L, Dzikova S. The incidence of biopsy-proven primary
glomerulonephritis in the Republic of Macedonia — long-term follow-up. Nephrology Dialysis
Transplantation. 2003; 18(Suppl 5): 267
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Abstract

Prostate cancer (PC3) is the second most frequently dizgnosed malignancy in men worldwide. The
mtroduction of prostate specific antigen (PSA) has greatly increased the mumber of men diagnosed
with PCa but at the same time, 35 3 tesult of the low specificity, lad to overdisgnosis, resulting to
urmecessary biopsies and high medical cost treatments.

The primary goal in PCa research today is to find 3 bismarker or bismarker set for clear and effact-
trve diagnosis of PCa as well as for distinction between ageressive and mdolent cancers. Different
proteomic technologies such as 2-D PAGE, 2-D DIGE, MALDI MS profiling, shotgun protacmics
with label-based (ICAT, iTRAQ) and label-free (SV.'AI'H} quantification, MudPIT, CE-MS have
been applied to the smdy of PCa in the past 15 years. Various biological samples, including mumor
fissue, serum. plasma, urine, mnal p]a.ma pmsmhc secretions and wn;ﬂuc«d.en»ed exosomes
were analyzed with the 3im of i and 2
deeper understanding of the disease at the molecular level.

This review is focused on the overall analysis of expression proteomics smdies in the PCa field inves-

tfigating all tvpes of human samples m the search for diagnostics biomarkers. Emphasis 15 given on
protecmics platforms used in biomarkar d.\m'ew and characterization. explored sources for PCa
. proposed candidzte P studies and the possible fature
clinieal ion of those candidate bi ok mPCa ing and diagnoszis. In addition, we re-
view the specificity of the putative markers and existing challenges in the proteomics rasearch of PCa.

Key words: Prostate cancer, benign prostate byperplasis, di i e
gel-based proteomics, shotgun profeomics.

Fig. 24 — Katarina Davalieva, Momir Polenakovic. Proteomics in diagnosis of prostate cancer. Prilozi:
XXXVI 1, 2015
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Prof. Polenakovic has published several books, alone, and with his colleagues.
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Edited by Momir Polenakovic
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Fig. 25 — Renal Failure — The Facts / Edited by Momir Polenakovic. — [Rijeka : InTech, 2012]. — 270 p.
http://www.intechopen.com/books/how-to-link/renal-failure-the-facts

Momup X. MoneHakoBuk

UCXPAHA KAJ

bOJ/THUA CO BYBPEXKHA
UHCYOULUEHLIUJA U
HA OUJAJTU3A

Fig. 26 — Momir Polenakovic Nutrition in patients with renal insufficiency and dialysis therapy. Skopje:
EIN-SOF, Macedonian society of nephrology, dialysis, transplantation and artificial organs; 1997: 186
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Fig. 27 — Radovanovié¢ Z, Sindi¢ M, Polenakovi¢ M, Pukanovi¢ Lj, Petronié¢ V. Endemska nefropatija =

Endemic Nephropathy. Beograd: Zavod za udzbenike i nastavna sredstva; 2000: 447. — Polenakovi¢ M,

DPukanovi¢ Lj. Klinicka slika, dijagnostika i lecenje endemske nefropatije = Clinical picture, diagnostics
and treatment of endemic nephropathy: 277-316
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Fig. 28 — Nikodijevic B., Dzonov M., Bogoev M., Tadzer 1., Andreevski A., Polenakovic M., Savevski J.,
Editors. Contemporary diagnostic and therapy in medicine — 2000, 2000: 2268
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Fig. 31 — lvan Dejanov, Momir Polenakovic, Petar Dejanov. Infections, Haemostatic Disturbances and
Antibiotic Therapy in Patients on Haemodialysis. SKopje: Macedonian Academy of Sciences and Arts;
2004: 84
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We have partially presented the scientific
work of Acad. Polenakovic. Having in mind
that he has published more than 500 papers, of
which more than 189 papers are on the Pub-
Med, several hundred abstracts, several books
and book chapters we can say that he is really a
Nestor of the Macedonian nephrology and one
of the most active and distinguished medical
workers in the Republic of Macedonia.
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Pezume

INPUJOHECOT HA AKAJIEMMUK
MOMMP ITIOJIEHAKOBHK 3A PA3BOJOT
HA HE®POJIOT'MJATA BO

PEITYBJINKA MAKEJOHUJA

ODULNIATHO OBPAKARE HA AKAZIEMUK
BJIAJIUMUP CEPA®HUMOBCKU, CEKPETAP HA
OJIEJIEHUETO 3A MEJULIMHCKI HAYKHU HA
MAKEJIOHCKATA AKAJIEMUJA HA HAYKUTE U
YMETHOCTUTE, T10 IIOBOJI 75 TOAWHU O]
PAT'ABETO HA AKAJIEMUK MOMMP ITOJIEHAKOBUK

Baagumup Cepadumockn

MakenoHcka aKaL[eMI/Ija Ha HAYKUTEC U YMETHOCTUTC

Axanemuk Momup X. IloneHakoBuUK € 103-
HAT UCTPaXXyBay, eAyKaToOp M HAYYHHUK, €IeH Of OC-
HOBaunTe Ha Hedposorujara Bo PenyOnmka Maxke-
nmornja. Co moseke ox 500 oGjaBeHH Tpyaa BO J0-
MAaIlTH! B BO MeI'YHapOJIHU CITUCaHH]ja, O] KOH TI0-

Beke ox 180 ce Ha PubMed, T0oj ¢ eneH on Haj-
IUTOJTHUTE MEIUIIMHCKY Pa0OTHHWIM BO HallaTa
3eMja. Co CBOETO y4ecTBO Ha HAllMOHAIHU U Ha
Mel'yHapOAHH KOHIpecH akaaeMuk llomeHakoBHK
MIpHUIoHECe 3a TpaHc(hep Ha cBeTCKaTa He(poioruja
BO MakelloHHja, KaKo ¥ IMUPEHE Ha YTIEAOT Ha
MakeJoHCKaTa HeQpoJjorvja W HayKa BO CBETOT.
Toj uma oOpa3oBaHO rojieM Opoj CHCIHjaTUCTH IO
WHTEpHA METUIHA U CYTICTICIIHjaTiCTH 110 Hedpo-
noruja. Axagemuk [loreHakoBHK BOBeJE HOBH Tec-
TOBHM M METOJIH 32 JIWjarHo3a U TPETMaH Ha OyOpexk-
Hute Oonectd, Kou 6ea OCHOBA 3a HETOBOTO HCTpa-
KyBame U 00jaByBame. AHAIM3UPAJKH TO KUBOT-
HUOT orryc Ha akageMuk Momup [lomenakoBuk, Mo-
KeMe J]a KaKeMe JIeKa TOj ce MOCBETHJI Ha HCTpa-
KYBAETO, INjarHOCTHUINPAKBETO U JIEKYBAHETO Ha
OyOpexHuTE OOTHH.

Kayunu 360poBu: MakenoHCKa He(hpOJIOTHja, HCTPAKY-
Bamba, IMjarHoCTHKa, TPETMaH Ha OyOpeHO OOJIHU



