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WELCOME LETTER

PISMO DOBRODOSLICE WELCOME LETTER

Postovane kolege,

Sa zeljom da nastavimo sa uspesnim sprovodjenjem
strucnog i edukativnog programa HISPA udruzenja, koje je
zapoceto HISPA kongresom u oktobru 2016. godine u Beo-
gradu, odlucili smo da u 2017. godini odrZimo regionalni
simpozijum “Kardiovaskularni izazovi na raskrscu balkan-
skih puteva” koji Ce se odrzati na Zlatiboru u hotelu Palisad
od 15-17. septembra 2017. godine.

Odabrali smo zapadnu Srbiju i Zlatibor kao mesto gde
cemo sjediniti i prezentovati nas rad i program zajedno sa
HISPA centrima iz Crne Gore i Bosne i Hercegovine zbog
geografskog polozaja, ali i visoko postavljenih standarda u
organizaciji ovakvih skupova. Prirodne lepote same planine
kao i visoko pozicionirane turisticke destinacije u okolini -
Mokra Gora, Andriégrad, reka Drina, Zlatar, kanjon Uvca
bice jos jedan razlog zbog cega zelimo da Vas docekamo u na-
Sem kraju i da Vam pruzimo gostoprimstvo koje ce te pamititi.

Bogat naucni program u toku simpozijuma bice proZet
mogucnostima obilaska turistickih destinacija po Vasoj zelji,
kao i upoznavanje sa obicajima i kulturnim nasledjem naseg
kraja.Takodje, brojni gosti iz susednih drzava i insotranstva
imace priliku da cuju i vide nasa dosadasnja iskustva u radu,
ali i da nam prenesu svoja znanja, a uz druzenje i turisticki
program da se upoznaju sa lepotama nase Srbije.

Pozivamo Vas da budete nasi gosti i da nakon pozitiv-
nih iskustava koje ce te poneti sa Zlatibora nastavite srada-
nju sa HISPA udruzenjem.

Dr Zoran Citakovié
predsednik Organizacionog odbora

Dear Colleagues,

After successful HISPA meeting in October 2016. in Bel-
grade, we decided to continue educational HISPA activities
in 2017. with organization of new regional event. This event
will take place in hotel Palisad on mountain Zlatibor from
15-17.september 2017. with title “Cardiovascular challeng-
es on Balkan road crossings”.

West Serbia and Zlatibor have specific geographic
position for three countries: Serbia, Bosnia and Herze-
govina and Montenegro and it is unique place for pre-
sentation of HISPA achievements due to high organiza-
tional standards. Natural beauty of Zlatibor mountain
and surroundings like Mokra Gora, Andricgrad, river
Drina, Zlatar, canyon Uvac and our generous hospitality
are additional reasons to join us in congress and out-of-
congress activities.

Rich scientific program will be combined with educa-
tional activities related to customs and cultural heritage
of West Serbia region. Numerous guests from all over the
world will present us their knowledge and experience in
joint sessions.

We cordially invite You to be our guests and with posi-
tive experience from Zlatibor continue cooperation with
HISPA association.

Dr Zoran Citakovié
President of Organizational Committee
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HISPA Dobrodoslica / Welcome from HISPA

Drage kolege,

Velika mi je cast i zadovoljstvo da Vam u ime Naucnog
Odbora pozelim dobodoslicu na predivnu planinu Zlatibor
i prvi HISPA Trilaterala sastanak.

Na ovom kongresu bice predstavijen sveukupni pregled
najnovijih klinickih i naucnih istraZivanja na polju pre-
ventivne, interne i kardiovaskularne medicine. Zelimo da
upravo na ovoj divnoj planini (“Raskrsée Balkanskih pute-
va’”) lekari i medicinski tehnicari iz svih krajeva sveta kroz
naucni rad i druzenje razmenjuju ideje i iskustva.

HISPA povezuje pacijente, lekare, medicinske tehnicare
i pomaze drustvo u celini. HISPA sastanci su istovreme-
no ekspertski sastanci i divno druzenje kolega i prijatelja.
Upravo ce na ovom sastanku HISPA zdravstveni radnici
prezentovati najnovije naucne radove povezane sa imple-
mentacijom personalizovanog i multidisciplinarnog HISPA
programa u HISPA centrima.

Mnogi istaknuti naucnici iz celoga sveta Ce uzeti aktivno
ucesce u radu HISPA kongresa. Bice prikazana “nauka kroz
prizmu klinickog iskustva’.

Posebno zahvalnost dugujemo farmaceutskoj industriji i
drugim sponzorima i prijateljima zbog velikodusne pomoci
HISPA programu, ¢lanovima i kolegama.

U ime naucnog odbora pridruzujem se dr Zoran Citako-
vicu, i Zelim Vam uspesan rad i druZenje na nasem kongre-
su HISPA TRILATERALA.

Iskreno Vas,
Prof. Dr Nebojsa Tasic¢
Predsednik naucnog komiteta
Predsednik, HISPA

Dear Colleagues,

On behalf of the Scientific Committee, it is my great
pleasure to welcome you to beautifull mountian Zlatibor
and to the First Trilateral HISPA meeting.

The Congress has been designed to provide a compre-
hensive overview of the latest research developments in the
field of preventive, internal and cardiovascular medicine. It
is unique opportunity, in the settings of the beautiful moun-
tain Zlatibor (“Balkan crossing”), for exchange of ideas, ex-
perience and science between colleagues from all parts of
the world.

HISPA proved to care about patients, doctors, nurses and
society. HISPA meetings provides unique opportunity for ex-
change of expert and scientific knowledge and for exquisite
social life. In this meeeting HISPA doctors and nurses will
present latest scientific papers related to personalized and
multidisciplinary approach in HISPA centers.

Many distinguished scientists from around the globe have
joined the faculty and will take part in this Congress. You will
be presented ,science translated to clinical practice’

We would like to express our thanks to the pharmaceuti-
cal and manufacturing industry for their generous support,
to our dedicated staff, colleagues and friends for their help.

On behalf of the scientific committee, I join dr Zoran
Citakovié, in giving a warm welcome to HISPA TRILAT-
ERALA.

Yours sincerely,
Prof. Dr Nebojsa Tasic¢
President, Scientific committee
President, HISPA
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Website kongresa

https://hispa-kongres.webix.tv/

Za odredene sesije bice omogucen direktan prenos na in-
ternetu na sajtu www.hispa.rs

Akreditacija
Program Kongresa je akreditovan od strane Zdravstvenog
saveta Srbije sa slede¢im brojem bodova:

Predavaci: 9 bodova

Usmene prezentacije: 8 bodova

Poster prezentacije: 6 bodova

Pasivno ucesce: 5 bodova

Bedzevi
Bedzevi sa imenom i prezimenom se moraju nositi na svim
sesijama

Adresa odrzavanja HISPA TRILATERALA kongresa
Hotel Palisad
Zlatibor, Serbia
Tel: + 381 112204004, Fax: +381 112204104

Predstavljanje kompanija

Molimo Vas da odvojite vreme i posetite prezentaci-
je nasih sponzora. Vise informacija ¢ete nac¢i na nasem
website-u.

Internet
Besplatan Wi-Fi je obezbeden u hotelu Palisad tokom tra-
janja kongresa.

Rucak i kafe pauze
Rucak je obezbeden za sve ucesnike u subotu 14. septembra
2017. godine. Kafe pauze su predvidene prema programu.

Mobilni telefoni/Elektronika
Molimo Vas da Vasi mobilni telefoni i drugi elektronski
uredaji budu uti$ani/isklju¢eni tokom nau¢nog programa.

Posteri

Prezentacije postera ¢e biti tokom kafe pauza i rucka. Molimo
Vas da Vasi posteri budu predstavljeni tokom celog trajanja
skupa. Moraju se ukloniti do nedelje, 17. septembra do 11h.

Pitanja za predavace

Tokom diskusije molimo ucesnike koji Zele da postave pi-
tanja, da dizanjem ruku pozovu tehnicko osoblje i sacekaju
da dobiju mikrofon pre postavljanja pitanja.

Registracija

Organizator konferencije ARIA, ¢e biti prisutan na regi-
stracionom desku, spreman da pomogne oko svih potreb-
nih pitanja vezanih za HISPA TRILATERALA kongres.

Vreme rada deska za registraciju:
Petak, 15. septembar 2017. 17:00-19:00 casova.
Subota, 16. septembar 2017. 08:00-18:00 ¢asova.
Nedelja, 17. septembar 2017. 08:00-11:00 ¢asova.

Ceremonija otvaranja
Hotel Palisad, 15. septembar 2017. u 19:00 ¢asova.

SOCIJALNI PROGRAM

Koktel dobrodoslice
Petak, 15. septembar, posle ceremonije otvaranje

Gala vecera
Subota, 16. septembar u 20 ¢asova

Za planirane ekskurzije molimo Vas da kontaktirate organizatora

SOCIJALNI PROGRAM
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OPSTE INFORMACIJE

GENERAL INFORMATION

Congress website

https://hispa-kongres.webix.tv/

For some sessions live streaming will be available on site
www.hispa.rs

Accreditation
Congress is accredited by Serbian Health Council:
Lecturers: 9 points
Oral presentation: 8 points
Poster presentation: 6 points
Participation: 5 points

Badges
Name Badges must be worn all time throughout the meeting.

Conference Venue Full Address
Hotel Palisad
Zlatibor, Serbia
Tel: + 381 112204004 Fax: +381 112204104

Exhibition

Please ensure you take time to visit and support the compa-
nies exhibiting at HISPA TRILATERALA. Further information
about the sponsor and exhibitors are available on the website.

Internet Access
Wi-Fi is provided free of charge for all participants.

Lunch and Refreshments
Lunch will be provided for all participants on Saturday
September 16th, 2017.

Mobile/Cell Phone & Electronic

As a courtesy to speakers and other delegates, please en-
sure that mobile/cell phones, tablets and other electronic
devices are switched to silent during sessions.

Posters

September 16th and 17th during lunch and coffee breaks.
All posters should be mounted and displayed during the full
meeting. Access will be available from 8:00 in the morning.
All posters must be removed by 11:00 on the last day.

Questions to Speakers

During discussion periods delegates who wish to ask a
question should raise their hand clearly and wait to be ac-
knowledged by the chairperson. Please do not ask a ques-
tion until you have been given a microphone.

Registration desk

The conference organizers, ARIA Conference & Events
will be located at the Registration Desk and will be pleased
to assist you with queries throughout the conference.

The Registration Desk will be open at the following times:
Friday, September 15th 2017.  17:00-19:00 h
Saturday, September 16th 2017. 08:00-18:00 h
Sunday, September 17th 2017. 08:00-11:00 h

Speaker Preview

All oral presenters should meet with the audio-visual tech-
nician in speaker preview room at the earliest opportunity
and at the very latest two hours before the start of the ses-
sion in which the presentation will take place.

Opening Ceremony

Hotel Palisad on September 15th 2017 at 7 p.m.

SOCIAL PROGRAMME

Cocktail Party
Cocktail Party will take place on Friday September 15th after opening ceremony

Gala Dinner
Gala dinner will take place in hotel Palisad on Saturday, September 16th at 20:00.

Excursions
For more information please contact Conference organizers

GENERAL INFORMATION
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Predsednik HISPA /President of HISPA:
Prof. Dr Nebojsa Tasi¢

Savet HISPA/HISPA council:
Prof. Dr Stevan Ili¢ - predsednik/president
Prof. Dr Marina Deljanin Ili¢ — potpredsednik/vicepresident
Dr Danijela Tasi¢ - potpredsednik/vicepresident

HISPA TRILATERALA NAUCNI ODBOR
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Predsednik /President
Prof. dr Nebojsa Tasic¢

Kopredsednici/Co-Presidents
Dr Nebojsa Bulatovi¢
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Prof. dr Vladimir Jakovljevi¢
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Lokalni organizacioni odbor/Local organization committee
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Aleksandar Djeni¢
Svetlana Krsmanovi¢
Dragana Drobnjak

Sekretari /Secretaries:
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Clanovi/Members
Marina Deljanin Ili¢
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Slavenka Petrovi¢ Curi¢
Maja Filipovi¢
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Vladimir Mitov
Jon Omoran
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Teodora Yaneva
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Arsen Ristic¢
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Aleksandar Baki¢
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PETAK, 15. SEPTEMBAR 2017

17:30-18:00 Simpozijum INPHARM / INPHARM Symposium
18:00-18:30 Simpozijum BOERINGHER / BOERINGHER Symposium
18:30-19:00 Simpozijum AMICUS / AMICUS Symposium

19:15-20:00 Otvaranje kongresa / Opening ceremony

20:00-20:30 Svec€ani program / Program

20:30 Koktel / Cocktail

SUBOTA, 16. SEPTEMBAR 2017 / SATURDAY, 16" SEPTEMBER, 2017

VREME/TIME Sala HISPA/HISPA ROOM VREME/TIME Sala ZLATIBOR /ZLATIBOR ROOM

08:00-09:00 HISPA 1 sesija/HISPA 1 session 08:00-09:00 HISPA 5 sesija/HISPA 5 session
09:00-10:00 HISPA 2 sesija/HISPA 2 session 09:00-10:00 HISPA 6 sesija/HISPA 6 session
10:00-10:30 Kafe pauza/Coffee break 10:00-10:30 Kafe pauza/Coffee break
10:30-11:00 Simpozijum RICHTER GEDEON
RICHTER GEDEON symposium
11:00-11:30 Simpozijum SERVIER 10:30-11:45 HISPA 7 sesija/HISPA 7 session
SERVIER symposium
11:30-12:00 Simpozijum PHARMAS
PHARMAS symposium
12:00-12:30 Simpozijum SWISSNATURE
SWISSNATURE symposium 11:45-13:00 HISPA 8 sesija/HISPA 8 session
12:30-13:00 Simpozijum KRKA
KRKA symposium
13:00-14:15 Rucak/Lunch break 13:00-14:15 Rucak/Lunch break
14:15-15:00 Simpozijum BOERINGHER
BOERINGHER symposium . )
15:00-15:30 Simpozijum MG MIVELA 14:30-15:45 HISPA 9 sesija/HISPA 9 session
MG MIVELA symposium
15:30-16:30 Simpozijum PFIZER
PFIZER symposium B )
16:30-17:00 Simpozijum BAIKALPHARM 15:45-17:00 HISPA 10 sesija/HISPA 10 session
BAIKALPHARM symposium
17:00-17:30 Kafe pauza/Coffee break 17:00-17:30 Kafe pauza/Coffee break
17:30-18:30 HISPA 3 sesija/HISPA 3 session 17:15-18:45 Skupstina HISPA/HISPA assembly
18:30-19:30 HISPA 4 sesija/HISPA 4 session
20:30 SVECANA VECERA / GALA DINNER
NEDELJA, 17. SEPTEMBAR 2017 / SUNDAY, 17" SEPTEMBER, 2017
09:00-10:00 HISPA 11 sesija/HISPA 11 session
10:00-11:00 HISPA 12 sesija/HISPA 12 session
11:00-11:30 Kafe pauza/Coffee break
11:30-12:30 HISPA 13 sesija/HISPA 13 session
12:30 Zatvaranje kongresa/Closing ceremony

14



SCIENTIFIC PROGRAM NAUCNI PROGRAM SCIENTIFIC PROGRAM

Subota, 16. septembar, 08:00-09:00 — Sala HISPA
Saturday, September 16st, 08:00-09:00 — Room HISPA

HISPA SESIJA ZAPADNA SRBIJA
HISPA SESSION WEST SERBIA

Infarkt i slog: Gde, kada i kako prekinuti zacarani kardiovaskularni kontinuum?
Infarction and stroke: Where, when and how to stop the vitious circle of cardiovascular continuum?
Predsedavajuéi/Chairman:

1. Zoran Citakovi¢, Uzice
2. Aleksandar Deni¢, Zlatibor

08:00-08:15 |Lecenje hipertenzije u trudnoci
Svetlana Krsmanovi¢, Priboj
08:15-08:30 | Specifi¢nosti hipertenzije kod gojaznih pacijentata - Iskustva Cigota programa
Aleksandar Deni¢, Zlatibor
08:30-08:45 |Primarna prevencija KVB i leCenje hipertenzije kod osoba mladjih od 40 godina
Dragana Drobnjak, Uzice
08:45-09:00 |Hipertenzija kao najucestaliji faktor rizika kod bolesnika u sekundarnoj prevenciji KVB
Zoran Citakovi¢, Uzice

Subota, 16. septembar, 09:00-10:00 — Sala HISPA

Saturday, September 16st, 09:00-10:00 — Room HISPA

ZAJEDNICKA SESIJA UDRUZENJA HISPA I SCREEN-FH PROJEKTA
JOINT SESSION OF HISPA ASSOCIATION AND SCREEN-FH PROJECT
Predsedavajuc¢i/Chairman:
1. Richard Ceska, Prague
2. Nebojsa Tasi¢, Belgrade
09:00-09:15 | Familial hypercholesterolemia from Czech experience to the international cooperation
Richard Ceska, Prague
09:15-09:30 | Perspectives in lipoprotein(a) as a modifiable cardiovascular risk factor
Marat Ezhov, Moscow
09:30-09:45 |FH and cardiovascular risk — HISPA approach
Nebojsa Tasi¢, Belgrade
09:45-10:00 |Familial hypercholesterolemia is not a rare disease
Ivan Pecin, Zagreb

Subota, 16. septembar, 17:30-18:30 — Sala HISPA

Saturday, September 16st, 17:30-18:30 — Room HISPA

Elektronika, mehanika , robotika i kardiovaskulane bolesti:
Dali ¢emo uskoro moci da prepoznamo, dijagnostikujemo i leCimo bolest bez elektronskih uredaja?
Electronic, mechanic, robotic and Cardiovascular diseases:
Would we be able to recognize, diagnose and treat the disease without electronic devices?
Predsedavajudi/Chairman:
1. Arsen Risti¢, Beograd
2. Miodrag Peri¢, Beograd
17:30-17:45 |Pedeset godina transplantacije srca i mehanicke potpore cirkulacije
Miodrag Peri¢, Beograd
17:45-18:00 |Novi personalni uredaji i telemonitoring u lecenju srcane insuficijencije
Arsen Risti¢, Beograd
18:00-18:15 |HISPA e-learning platforma
Slavko Radonji¢, Beograd
18:15-18:30 |Philips i apnea tokom spavanja
Igor Mitri¢, Beograd
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Subota, 16. septembar, 18:30-19:30 — Sala HISPA

Saturday, September 16st, 18:30-19:30 —- Room HISPA

HISPA SESIJA — Medicinski tehnicari/sestre
HISPA SESSION - Nurses
Savremene smernice u kardiovaskularnoj medicini, IKVB Dedinje
Current guidelines in cardiovascular medicine, Cardiovascular Institute Dedinje
Predsedavajuci/Chairman:
1. Goran Cuci¢, Beograd
2. Velisava Perovi¢, Beograd
18:30-18:45 |Endovaskularno leCenje stenoza renalne arterije
Velisava Perovi¢, Beograd
18:45-19:00 |Ishrana i hipertenzija
Sanja Vucini¢, Beograd
19:00-19:15 |Perkutano leCenje stenoza na brahiocefalicnim arterijama
Milos Novakovi¢, Beograd
19:15-19:30 |Preoperativna priprema kardiohirurskih bolesnika
Snezana Bori¢, Beograd

Subota, 16. septembar, 08:00-09:00 — Sala Zlatibor

Saturday, September 16st, 08:00-09:00 — Room Zlatibor

ZAJEDNICKA SESIJA UDRUZENJA HISPA/UDRUZENJA KARDIOLOGA SRBIJE/BASICS-A
JOINT SESSION ASSOCIATION HISPA/ASSOCIATION OF CARDIOLOGY SERBIA/BASICS
Prevencija vs. intervencija: Minuti za stent vs godine za bezbednu i udobnu starost
Prevention vs. Intervention: Minutes for stent vs years for safe elderliness
Predsedavajudi/Chairman:
1. Branko Beleslin, Beograd
2. Stevan Ili¢, Ni$
08:00-08:15 |Perkutana revaskularizacija hroni¢no okludiranih koronarnih arterija:
savremena indikacija ili OMT?
Sini$a Stojkovi¢, Beograd
08:15-08:30 | Aktuelnosti novih preporuka za STEMI
Branko Beleslin, Beograd
08:30-08:45 | HISPA program — udobna i bezbedna starost
Nebojsa Tasi¢, Beograd
08:45-09:00 |Progresija i regresija ateroskleroticnog plaka - lekcije iz IVUS-ai OCT-a
Vladan Vuk¢evi¢, Beograd

Subota, 16. septembar, 09:00-10:00 — Sala Zlatibor

Saturday, September 16st, 09:00-10:00 — Room Zlatibor

HISPA CRNA GORA SESIJA
HISPA MONTENEGRO SESSION
Hipertenzija — Faktor rizika ili bolest, kontinuirana dilema
Hypertension — Risk factor or disease, ongoing dilemma
Predsedavajuéi/chairman:
1. Nebojsa Bulatovi¢, Podgorica
2. Mihailo Vukmirovi¢, Podgorica

09:00-09:15 |So i hipertenzija
Nebojsa Bulatovi¢, Podgorica
09:15-09:30 |Hipertenzija kao faktor rizika za razvoj atrijalne fibrilacije
Mihailo Vukmirovi¢, Podgorica
09:30-09:45 | Hipertenzija kao faktor rizika za nastanak akutnog koronarnog sindroma
Sasa Babovi¢, Berane
09:45-10:00 |Diskusija
Disscusion
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Subota, 16. septembar, 10:30-11:45 — Sala Zlatibor
Saturday, September 16st, 10:30-11:45 — Room Zlatibor
ZA]EDNICKA SESIJA UDRUZEN]A HISPA I MEDUNARODNOG UDRUZEN]A ZA VASKULARNO ZDRAVLJE
JOINT SESSION OF HISPA ASSOCIATION AND INTERNATIONAL SOCIETY FOR VASCULAR HEALTH
Predsedavajuc¢i/Chairman:
1. Roland Asmar, Paris
2. Marina Deljanin ili¢, Ni§

10:30-10:50 | Effects of Metabolic Syndrome on arterial function in different age groups.
The Advanced Approach to Arterial stiffness study (AAA Study)

Roland Asmar, Paris

10:50-11:10 | Management of Hypertension in old adults : how to choose

the right treatment strategies

Athanas Benethos, Paris

11:10-11:30 |Digital health: the mobility solution in aging and elderly

Jirar Topouchian, Paris

11:30-11:45 |Diskusija

Disscusion

Subota, 16. septembar, 11:45-13:00 — Sala Zlatibor

Saturday, September 16st, 11:45-13:00 — Room Zlatibor

EURO -HISPA sesija
EURO-HISPA session
Predsedavajuc¢i/Chairman:
1. Yuriy Sirenko, Kiev
2. Dobrin Vassilev, Sofia
11:45-12:05 |Time to intervene
Dobrin Vassilev, Sofia
12:05-12:25 |Time to screen
Teodora Yaneva, Sofia
12:25-12:45 |Practical algorhythm in resistant hypertension
Yurij Sirenko, Kiev
12:45-13:00 |The Role of Arterial Stiffness in Assessment of Cognitive Decline
Sandra Morovi¢, Zagreb

Subota, 16. septembar, 14:30-15:45 — Sala Zlatibor

Saturday, September 16st, 14:30-15:45 — Room Zlatibor

HISPA SESIJA
HISPA SESSION
Faktori rizika na balkanskom raskrs¢u: Vekovna akumulacija, sadasnja eksplozija
Risk factors on Balkans crossings: Centuries of accumulation, current explosion
Predsedavajudi/Chairman:
1. Marina Deljanin Ili¢, Ni§
2. Dragan Puri¢, Beograd

14:30-14:50 | Varijabilnost krvnog pritiska - novi cilj u terapiji arterijske hipertenzije
Marina Deljanin Ili¢, Ni$

14:50-15:10 | Mesto fiksnih kombinacija u leCenju arterijske hipertenzije

Stevan Ili¢, Ni§

15:10-15:30 |Znacaj osovine adiponektin-hipertenzija- gojaznost

Sanja Stojanovi¢, Ni§

15:30-15:45 |Put do Zeljenog cilja kroz rad HISPA centra

Aleksandar Stankovi¢, Leskovac
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HISPA BH SESIJA
HISPA BH SESSION
Infarkt islog: Gde, kada i kako prekinuti zacarani kardiovaskularni kontinuum?

Infarction and stroke: Where, when and how to stop the vitious circle of cardiovascular continuum?

Predsedavajuc¢i/Chairman:

1. Vlado Dgji¢, Banja Luka

2. Ranko Skrbi¢, Banja Luka

15:45-16:00 |Prevencija kardiovaskularnih bolesti u RS — HISPA program

Radoslav Nikoli¢, Doboj
16:00-16:20 | Asimptomatska karotidna bolest
Vlado Daji¢, Banja Luka
16:20-16:40 |Uloga porodicne medicine u prevenciji kardiovaskularnih bolesti
Maja Raci¢, Foca
16:40-17:00 |Interakcije lekova- implikacije na kardiovaskularni sistem
Ranko Skrbi¢, Banja Luka

Nedelja, 17. septembar, 09:00-10:00 — Sala HISPA

Nedelja, September 17st, 09:00-10:00 — Room HISPA

HISPA SESIJA
HISPA SESSION
Kako stici do cilja? Prevencija kardiovaskularnih bolesti u vise brzina
How to reach the target? Prevention of cardiovascular diseases in several velocities
Predsedavajuci/Chairman:
1. Nebojsa Tasi¢, Beograd
2. Dara Bozovi¢ Savi¢, Uzice

09:00-09:15 Lecen]evhlp'e'rten.zllje }(‘od dece — HISPA program
Dara Bozovi¢ Savi¢, Uzice
Prevencija sloga — HISPA program kontrole atrijalne fibrilacije i sinkopa
09:15-09:30 N .
Sladana Bozovi¢ Ogarevi¢, Beograd
09:30-09:45 Dlja.gnoza i ‘lfccen]e rezistentne hipertenzije — HISPA program
Danijela Tasi¢, Beograd
Sleep apnea: redukcija kardiovaskularnog rizika savremenim metodama — HISPA program
09:45-10:00 e .
Maja Filipovi¢, Beograd

Nedelja, 17. septembar, 10:00-11:00 — Sala HISPA

Nedelja, September 17st, 10:00-11:00 — Room HISPA

ZAJEDNICKA SESIJA UDRUZENJA HISPA I DRUST VA SRBIJE ZA IZUCAVANJE ARTERIOSKLEROZE,
TROMBOZE I VASKULARNE BIOLOGIJE
JOINT SESSION OF HISPA ASSOCIATION AND SERBIAN ASSOCIATION FOR ARTERIOSCLEROSIS,
THROMBOSIS AND VASCULAR BIOLOGY RESEARCH
Endotelna disfunkcija: od hipoteze preko dijagnoze do savremenog lecenja
Endothelial dysfunction — From hypothesis, diagnosis to modern treatment
Predsedavajuc¢i/Chairman:
1. Dragan Duri¢, Beograd
2. Vladimir Jakovljevi¢, Kragujevac
10:00-10:15 |Endothelial dysfunction, homocysteine, paraoxonase and HDL:
the missing link between lipid’s and protein’s theory of atherosclerosis
Dragan Puric, Beograd
10:15-10:30 | The role of exercise in prevention and treatment of cardiovascular diseases
Vladimir Jakovljevi¢, Kragujevac
10:30-10:45 |The role of nutrition in prevention and treatment of cardiovascular diseases — Research
Vesna Vuci¢, Beograd
10:45-11:00 |Endothelial dysfunction and nutritive intervention in rheumatoid arthritis
Mirjana Veselinovi¢, Kragujevac
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Nedelja, 17. septembar, 11:30-12:30 — Sala HISPA

Nedelja, September 17st, 11:30-12:30 — Room HISPA

HISPA SESIJA — Medicinski tehnicari/sestre
HISPA SESSION - Nurses
Uloga edukacije u primaroj i sekundarnoj prevenciji kardiovaskularnih oboljenja —Regionalna mreza
Role of education in primary and secondary prevention of cardiovascular disease — Regional network
Predsedavajuci/Chairman:
1. Kenan Galijasevi¢, Doboj
2. Jovana Spasojevi¢, Uzice

Edukacija medicinskih tehnicara u visokoobrazovnim institucijama — HISPA program
11:30-11:45 ey .

Kenan Galijasevi¢, Doboj
11:45-12:00 Edukacija i pxjefvencua: sveobuhvatni pristup

Jelena Purdevié¢, Beograd

Sveobuhvatnost djagnosticke obrade bolesnika — HISPA centar UZice
12:00-12:15 o Tres

Jovana Spasojevi¢, Uzice

Sestrinske intervencije u nefarmakoloskom lecenju arterijske hipertenzije
12:15-12:30 . i s

Milena Lupsi¢, Beograd
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INPHARM
SIMPOZIJUM

PETAK, 15. SEPTEMBAR
17:30-18:00

DOBITNA KOMBINACIJA ZA HIPERHOLESTEROLEMIJU
Save Oil Plus® - ¢injenice, dokazi, iskustva u klini¢ckoj praksi
Prof. dr Nebojsa Tasi¢, Beograd
Prim. dr Zoran Citakovi¢, Uzice

"~ Boehringer
I‘ |I Ingelheim

SIMPOZIJUM

BOEHRINGER

PETAK, 15. SEPTEMBAR
18:00-18:30

NOVE STRATEGIJE U LECENJU BOLESNIKA SA DIJABETESOM TIP 2

Empagliflozin i velike promene na polju dijabetesa tip 2
Prof. dr Teodora Belji¢, Beograd

Znacajan korak u poboljsanju ishoda sr¢ane insuficijencije u dijabetesu tip 2
Prof. dr Dragan Simi¢, Beograd




AMICUS ©

Modern Medicines for All

SIMPOZIJUM

AMICUS

PETAK, 15. SEPTEMBAR
SALA
18:30-19:00

Trinomia - terapija, komplijansa i komfor u jednoj kapsuli
Prof. dr Nebojsa Tasi¢, Beograd

RICHTER GEDEON

SIMPOZIJUM

RICHTER GEDEON

SUBOTA, 16. SEPTEMBAR
SALA
10:30-11:00

Manje tableta, veca efikasnost - kombinovana terapija u redukciji krvnog pritiska
Prof. dr Ivan Tasi¢, Nis
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SIMPOZIJUM

SERVIER

SUBOTA, 16. SEPTEMBAR
SALA HISPA
11:00-11:30

Prexanil porodica - pronadjite dobitnu kombinaciju za vase pacijente sa hipertenzijom
Prof. dr Nebojsa Tasi¢, Beograd

Pharma$S

SIMPOZIJUM

PHARMAS

SUBOTA, 16. SEPTEMBAR
SALA HISPA
11:30-12:00

Prirodni statini, izazovi u lecenju dislipidemije
Prof. dr Dragan Simi¢, Beograd
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SWISS
Nature

SIMPOZIJUM

SWISS NATURE

SUBOTA, 16. SEPTEMBAR
SALA HISPA
12:00-12:30

Portulaka i kurkuma: mo¢ni duet u zastiti srca i krvnih sudova
Prof. dr Nebojsa Tasi¢, Beograd

P4 KRKA

SIMPOZIJUM

KRKA

SUBOTA, 16. SEPTEMBAR
SALA HISPA
12:30-13:00

Snaga Sinergije u eliminisanju hipertenzije i hiperholesterolemije
Prof. dr Dragan Simi¢, Beograd
Prof. dr Svetlana Apostolovi¢, Ni$
Svetlana Popovi¢, Beograd
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~\ Boehringer
I‘ |I Ingelheim

SIMPOZIJUM BOEHRINGER

SUBOTA, 16. SEPTEMBAR
SALA HISPA
14:15-15:00

ANTIKOAGULANTNA TERAPUJA U 2017.

Dabigatran - bezbednost, efikasnost, kontrola
Prof. dr Nebojsa Tasi¢, Beograd

Antikoagulantna terapija - Zasto je vazno imati antidot?
Prof. dr Goran Raden, Beograd

SIMPOZIJUM MG MIVELA

SUBOTA, 16. SEPTEMBAR
SALA HISPA
15:00-15:30

Magnezijum i voda - sigurna kardiovaskularna i cerebrovaskularna protekcija
dr Danijela Tasi¢, Beograd
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SIMPOZIJUM PFIZER

SUBOTA, 16. SEPTEMBAR
SALA HISPA
15:30-16:30

Atrijalna fibrilacija i antikoagulancija  Od klini¢kih studija do realnog Zivota
Sladana BozZovi¢ Ogarevi¢, Beograd  Dalibor Dragisi¢, Beograd

Izazovi u antikoagulantnoj terapiji  Eleprenon: zasto, kome i kada?
kod AF pacijenata  Aleksandra Milosevi¢, Beograd
Danijela Tasi¢, Beograd

BAIKAL PHARM(

SIMPOZLJUM BAIKALPHARM

SUBOTA, 16. SEPTEMBAR
SALA HISPA
16:30-17:00

Dihidrokvercetin - kako odistiti aterosklerotski plak i zastiti krvne sudove?
Prof. dr Nebojsa Tasi¢, Beograd
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»WHITE-COAT EFFECT“ AS A CAUSE OF
»PSEUDO-RESISTANT“ HYPERTENSION

Davidovic Goran', Vuleta Marko!, Petrovic Marijana', Dragisic Dalibor? Tasic Nebojsa®, Milanov Srdjan'
'HISPA center Kragujevac, Clinic of Cardiology, Clinical center Kragujevac;
“University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia;
Cardiovascular Institute ,Dedinje”, Belgrade

Background: ,White-coat effect” is defined as the rise in
blood pressure that occurs in the medical environment regardless
of the daytime ABPM level or the use of antihypertensive drugs.
In general, ,white-coat effect” is present when the office BP is
higher than the awake ambulatory BP. Patients with an office
BP at least 20 mmHg systolic and/or 10 mmHg diastolic higher
than the awake ambulatory BP have been designated as having a
»Clinically important white-coat effect. Aim was to investigate
the presence of ,white-coat effect” in our patients.

Methods: Research included 200 patients observed in HISPA
center Kragujevac, Serbia, during the one year period. Patients
had baseline and control visits, after 3 or 6 months, with the re-
sults of all specific diagnostic methods. Data on previous hyper-
tension and antihypertensive treatment, including the number of
drugs were collected anamnestically and via previous medical re-
ports. Office blood pressure was measured on baseline and con-
trol visit, in a supine position, after at least 5 minutes of resting.
Office hypertension was defined according to the latest ESC/ESH
recommendations as >140 mmHg for systolic and/or >90 mmHg
for diastolic BP. All patients underwent ambulatory blood pres-
sure monitoring between two visits. We used awake average val-
ues >135 mmHg for systolic and/or >85 mmHg for diastolic BP
for confirmation and estimation of hypertension. All data were
statistically analyzed in the SPSS for Windows.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population
was 55.19+11.24 years. Previous hypertension was present in 165

(82.5%) of patients (x% p=0.000), duration of hypertension was
in 87 (43.3%) patients between 1 and 10 years (x* p=0.003), and
154 (77%) already were on antihypertensive therapy (x* p=0.000).
Baseline average values of systolic BP were 144.19+21.62 mmHg
(t-test; p=0.000), and for diastolic BP 87.38+14.93 mmHg (t-
test; p=0.000). Awake systolic blood pressure was >135 mmHg
in 104 (52%) patients with mean values 134.13+18.40 mmHg (t-
test; p=0.504). Awake diastolic BP was >85 mmHg in 112 (56%)
patients with mean values 83.20+12.13 mmHg (t-test; p=0.037).
The majority of patients already had 3/more antihypertensives in
therapy on baseline visit. This group has 122 (21%) patients (x%
p=0.000).

Conclusions: ,White-coat effect” is a recognized cause of
»pseudo-resistant” hypertension and may be present in nor-
motensives or anyone treated for hypertension, regardless of
the number of drugs being taken which was confirmed in our
population of patients. Treated patients with office BP at least
140/90mmHg and normal awake BP levels on ABPM could be
designated as having ,pseudo-resistant hypertension due to
white-coat effect, as they have apparent hypertension based
upon office readings, but are actually normotensive. This effect
was not clinicaly significant because the difference was not >20
mmHg for systolic or >10 mmHg for diastolic BP, but it was prob-
ably the reason for perhaps unnecessary previous administration
of 3/more drugs in the treatment of these patients.

Keywords: white coat effect, pseudo-resistant hypertension,
office blood pressure, ABPM

THE ASSOCIATION BETWEEN OBESITY AND VISIT-TO-VISIT
VARIABILITY N SYSTOLIC BLOOD PRESSURE: A PROSPECTIVE STUDY

Marina Deljanin Ilic', Sanja Stojanovic', Stevan Ilic!, Nebojsa Tasic?, Dalibor Dragisic?, Bojan llic!, D. Petrovic'
!Institute of Cardiology “Niska Banja’, Medical Faculty University of Nis, Serbia
*Cardiovascular Institute “Dedinje’, Belgrade, Serbia
*University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia

Background: With the prevalence of obesity, which should
already be considered as a pandemic phenomenon (with all ac-
companying health risks), both prevention and health education,
as well as identifying predictors for the development of obesity-
related diseases are primary. The pathophysiological relationship
between obesity and visit-to-visit variability in systolic blood pres-
sure (SBPV) has not been completely resolved. The aim of the study
was to investigate the association between obesity and visit-to-visit
variability in systolic blood pressure in hypertensive patients.

Methods: Prospective study included 300 randomly select-
ed hypertensive patients (147 men and 153 women, mean age
67.76+9.84 years), who were divided, according to body mass index
(BMI>30 kg/m?®), to groups of obese (n=249) and non-obese exam-
inees (n=51). The study comprised three visits during the follow
up period of 22-months. Obesity was defined as BMI, as the pa-
rameter of total obesity and it was defined as waist circumference
(WC), as the parameter of central obesity. SBPV for each examinee
was defined using the standard deviation (SD) from 3 values of sys-
tolic blood pressure (SBP). In order to estimate detailed evaluation
of distribution SBPV quartiles of SBP-SD were formed.

Results: The values of SBP and SBP-SD were significantly
higher in the group of obese hypertensive patients than in the
group of non-obese patients (126.67+8.22 vs. 120.45+7.79
mmHg, 11.0045.64 vs. 7.34+3.96; p<0.01). There was statistically
stronger correlation between SBP-SD and BMI compared to large
WC (po=0.425 vs. po=0.356, p<0.01). The analysis showed sta-
tistically significant average decrease of SBP-SD for 8.2 mmHg,
BP for 31/8 mmHg, BMI for 3.8 kg/m? and WC for 10 cm. The
highest SBPV was recorded in the 4th quartile in obese patients
(43.13+7.50 mmHg).

Conclusion: Our findings suggest an association between
parameters of obesity and increased visit-to-visit variability in
systolic blood pressure in hypertensive patients. During follow-
up 22-months periods, reduction of body weight was associated
with reduction of blood pressure values, and lower value of blood
pressure variability. Persistently decrease both body weight and
visit-to-visit variability may explain lower cardiovascular risk in
obese-related disease.

Keywords: Obesity, hypertension, visit-to-visit systolic
blood pressure variability
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THE SIGNIFICANCE OF ADIPONECTIN AS A MARKER
OF PREHYPERTENSION AND HYPERTENSION IN PATIENTS
WITH METABOLIC SYNDROME

Sanja Stojanovic!, Marina Deljanin Ilic!, Stevan Ilic!, Nebojsa Tasic? Dalibor Dragisic®, Bojan Ilic!, Dejan Petrovic', Dragan Marinkovic'
'Institute of Cardiology “Niska Banja’, Medical Faculty University of Nis, Serbia
’Cardiovascular Institute ,Dedinje”, Belgrade, Serbia
*University Hospital Center “Dr Dragisa Misovic-Dedinje”, Belgrade, Serbia

Background: Hypertension is associated with significant
differences in adipose tissue metabolism (especially decreased
adiponectin concentration), with an increase in total and central
obesity and the higher risk of cardiovascular events. The aim of
the study was to determine adiponectin concentration in patients
with metabolic syndrome (MetS) and prehypertension (Pre-HT)
or hypertension (HT) and to estimate relationship between adi-
ponectin concentration and components of MetS.

Methods: This cross-sectional study involved randomly se-
lected 120 subjects (60 men and 60 women, mean age 54.23+15.53
years), who were divided in four groups: MetS+normotensive,
n=30; MetS+Pre-HT, n=30; MetS+HT, n=30; Control group (no
MetS, no Pre or HT, n=30). In all subjects serum adiponectin con-
centration was measured by ELISA method, and serum triglyc-
eride concentration, fasting plasma glucose (FPG), Homeostasis
Model Assessment of Insulin Resistance index (HOMA-IR), total
cholesterol (TC) and high-density lipoprotein (HDL) were deter-
mined. Obesity was evaluated through body mass index (BMI),
waist circumference (WC), and body fat percentage (BEP).

Results: Serum adiponectin was the lowest in group with MetS
and HT (1092.06+488.91 pg/mL), significantly lower (p<0.01) in
MetS+ Pre-HT group (1134.15+510.11 pg/mL), and it was the
highest in the control group (1670.27+500.12 pg/mL). Adiponec-
tin negatively correlated with most components of MetS (p<0.01);
blood pressure (r=-0.286), systolic blood pressure (r=-0.313),
waist circumference (r=-0.309), triglycerides (r=-0.295), FPG (r=-
0.208), HOMA-IR (r=-0.259), and positively with HDL-cholesterol
(r=0.156, p>0.05). In logistic regression analysis, the level of adi-
ponectin and WC were distinguished as the strongest predictors
of Pre-HT and HT. In patients with MetS value of adiponectin
>1266.54 pg/mL was associated with a lower risk of Pre-HT, and
value of >1159.98 pg/mL was associated with a lower risk of HT.

Conclusion: Patients with metabolic syndrome have low
adiponectin levels and this hypo-adiponectinemia may indicate
prehypertension or hypertension. There is a strong relationship
between adiponectin level and components of MetS.

Keywords: adiponectin, prehypertension, hypertension,
metabolic syndrome

A ROLE OF MATRIX METALLOPROTEINASE-9 IN PATHOGENESIS
OF DISSECTING AORTIC ANEURISM

E. Stefanovic, S. Borovic, B. Djukanovic, Lj. Lausevic-Vuk, P. Milojevic, Z. Milovanovic
"Dedinje” Cardiovascular Institute, Institute of Onkology and Radiology, Belgrade, Serbia

Background : The aime of this study was to determine ma-
trix metalloproteinase-9 (MMP-9) expression in dissected aortic
tissue.

Methods: Specimens of aorta from 23 patients who under-
went surgery for acute dissection with the entrance tear in the as-
cending aorta. Aortic tissue samples were evaluated for MMP-9
expression and were compared with 10 control aortic specimens,
free of any vascular diseases. Expression of MMP-9 was graded as
0 (absent), 1+ (mild), 2+ (moderate), and 3+ (intense).

Results: Mean age of patients was 54+9 years (ranging 24-72
years), with 20/23 (87%) of them being male, and 3/23 (13%) fe-
male. A total of 14/23 (61%) patients had exit rupture in the aortic
wall, whereas 9/23 (39%) did not have exit tear. In group with-

out exit tear expression of MMP-9 was absent (0) in 4 and mild
(1+) in 5 patients, whereas in patients with exit tear expression
of MMP-9 was intense (3+) in 10 patients, and moderate (2+)
and mild (1+) in 2 each. Expression of MMP-9 in group without
exit tear was lower than in patients with exit tear (0.55+0.52 vs
2.57+0.76, respectively, p<0.001). Expression of MMP-9 was ab-
sent in all control specimens, and was significantly lower than in
both groups with aortic dissection (p<0.001).

Conclusion: Expression of MMP-9 in the aortic media is
enriched in dissected aortic tissue. In acute aortic dissection
with existence of the exit rupture in the aortic wall expression of
MMP-9 higher than in group without exit tear.

Keywords: matrix metalloproteinase-9 expression, aortic tissue



AGE AND SEX-BASED DIFFERENCES
IN MAJOR CORONARY HEART DISEASE RISK FACTORS

A. Stevanovic!, N. Tasic?, D. Tasic? D. Dragisic’, M. Deljanin-Ilic% S. Stojanovic?, Z. Citakovic®
'Railway Health Care Institute, Belgarde, Serbia
’Cardiovascular Institute ,Dedinje”, Belgrade, Serbia
3Univeristy Hospital Center ,Dr Dragisa Misovic — Dedinje®, Belgrade, Serbia
“Institute of Cardiology “Niska Banja’, Medical Faculty University of Nis, Serbia
*General Hospital ,Uzice", Uzice, Serbia

Background: Traditionally, coronary heart disease (CHD) has
been considered as a disease predominantly affecting men. Women
with clinically manifest CHD are in general older than men, with a
higher expression of cardiovascular risk factors. To investigate rela-
tionship of age, sex and major coronary heart disease risk factors.

Methods: This study included 4005 patients, mean age
58,9+12,6 years, 1975 or 49,3% males and 2030 or 50,7% femals.
Patients were divided in four groups according to age: group I
30-39 years, II 40-59, III 60-65, IV > 65 years and also were sex-
stratified. All patients were evaluated for hypertension, systolic
and diastolic blood pressure, dyslipidemia, diabetis, obesity,
smoking, exposure to stress and left ventricular hypertrophy
(estimated by echocardiography, based on left venticular mass
index-LVMI, and relative wall thickness-RWT).

Results: The results are presented in Table 1. Hypertension
was more common in younger and middle aged women and
RWT significantly higher especially in group of women older

then 65 years, suggesting a higher percentage of left ventricular
concentric hypertrophy or concentric remodeling in women.
Furthermore, family history had a more negative influence on
CHD in women (1718 (84,6) vs 1601 (81,1), p=0,002) compared
to men in the whole group of patients. Smoking was more com-
mon and incidence of myocardial infarction significantly higher
among men. BMI was significantly higher among men, and also
LVMI, with lower RWT probably due to the large number of
patients with eccentric left ventricular remodeling.

Conclusion: This finding indicates that the pathogenesis
of CHD is very similar for men and women. Smoking has been
found to have a greater impact on CHD risk in men compared
to women, while family history has a more negative influence
on CHD in women than in men. The majority of cardiovascular
risk factors show no important differences between the genders.

Keywords: coronary heart disease, risk factors, age differenc-
es, sex differences

BLOOD PRESSURE LOAD AND BLOOD PRESSURE VARIABILITY AS MARKERS OF POOR
CONTROL OF HYPERTENSION

Milanov Srdjan', Vuleta Marko!, Petrovic Marijana', Davidovic Goran', Dragisic Dalibor? Tasic Nebojsa®
'HISPA center Kragujevac, Clinic of Cardiology, Clinical center Kragujevac, , Kragujevac, Serbia
*University Hospital Center “Dr Dragisa Misovic-Dedinje”, Belgrade, Serbia
*Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: Blood pressure load is defined as the percent-
age of readings in a given period, usually 24-h, which exceed a pre-
defined threshold value, typically set at the proposed normality level
for average BP values of that period. Studies have shown that normal
values are <15% for systolic and <9% for diastolic blood pressure
load. Clinical evidence shows that both short- and long-term blood
pressure variations occurring during a 24-h period increase progres-
sively as subjects advance from normotensive to hypertensive. Un-
stable BP may also be an indication that antihypertensive treatment
is being ineffective and ABPM will demonstrate both the efficacy of
treatment and the smoothness of BP reduction. Aim was to investi-
gate the level of BP load and variability as markers of poor control of
hypertension.

Methods: Research included 200 patients observed in HISPA
center Kragujevac, Serbia, during the one year period. Patients
had baseline and control visits, after 3 or 6 months, with the re-
sults of all specific diagnostic methods. All patients underwent
ABPM and the parameters were estimated according to the latest
ESC/ESH recommendations. We calculated 24-h, daytime and
nighttime BP loads separately for systolic and diastolic BP. We
used 20% as threshold for higher BP load. For 24h blood pressure
variability we used a threshold for standard deviation of 15% for
systolic and 9% for diastolic to define the groups with normal and
higher variability. All data were statistically analyzed in the SPSS
for Windows.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population

was 55.19+11.24 years. Previous hypertension was present in 165
(82.5%) of patients (x% p=0.000), duration of hypertension was
in 87 (43.3%) patients between 1 and 10 years (x% p=0.003), and
154 (77%) already were on antihypertensive therapy (x% p=0.000).
Mean values of BP load were in mmHg: dSBP-38.18+28.24; nSBP-
54.04+35.73; 24h-SBP-43.38+28.70; dDBP-31.64+25.42; nDBP-
31.07+27.02; 24h-DBP-30.99+23.95. All blood pressure load pa-
rameters in patients on antihypertensive therapy were significantly
elevated, higher than 20%, except for 24h-DBP load. Blood pres-
sure variability, defined through standard deviation of 24h values
was >15% for systolic BP in 144 (72%) patients (x% p=0.000), with
an average of 19.04+7.16 mmHg (t-test; p=0.000), and >9% for
diatolic BP in 168 (84%) patients (x* p=0.000), with an average of
16.06+6.76 mmHg (t-test; p=0.000). Average 24h BP values were
normal in the significant majority of patients.

Conclusion: 24h blood pressure values can entice us to think
that hypertension is controlled, but we should look beyond this
values for furhter estimation. High blood pressure load and blood
pressure variability levels in study group showed us that although
it seems that hypertension is controlled according to average BP
values, it was significantly uncotrolled according to these param-
eters. Possible reasons for poor control could be bad adherence,
subdosing of antihypertesives or inadequate daily dosing. BP load
and BP variability should therefore be parameters we include
when we make the individual therapeutic approach.

Keywords: blood pressure load, blood pressure variability,
uncontrolled hypertension
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CAROTID INTIMA MEDIA THICKNESS —-GENDER AND AGE DISTRIBUTION AT OBESE
ADOLESCENTS

Rada Petrovi¢!, Biljana Cekovi¢!, Silvija Saji¢ 2, Snezana Le$ovi¢ 3
Health Centre Cacak, Serbia
2University Children’s Hospital, Beograd, Serbia
3Special Hospital Cigota, Zlatibor, Serbia

Background: Carotid intima media thickness ¢ IMT, ultra-
sound (US) measurement from the common carotid artery in
children, is useful tool for screening risk factors for CVD. Increased
prevalence of high risk children for subclinical atherosclerosis in
obesity, dyslipidemia and diabetes, with growth trend CVD risk
factors, indicate using reliable and reproducible method for deter-
mining ¢ IMT. Detection in early stage of atherosclerotic process
by US as a useful tool is possible through use of trained person and
quality equipment. Data analysis using noninvasive assessment is
a great help to medical providers in prevention vascular complica-
tions. Evaluate relation ¢ IMT and BMI according the gender and
age in obese children, patients from endocrinology and cardiology
ambulance, with BMI higher that P 97.

Methods: US was performed with Vivid US system, with lin-
ear sound by one educated person for US diagnostic. Included
criteria was, children from 10 to 18 age, group I with BMI up P
90 to P 97, and group II, obese BMI over P 97, with evaluated

lipid status ( HOL ,HDL. LDL, TG), dyslipidemia, and positive
atherogenic index HOL/HDL, LDL/HDL.

Results: Data collected from 72 pediatric patients (8-18 years
old), find 35 adolescents (13-18 years old) 21girls and 14 boys
with higher cIMT, (from 0,6 to 1,1 mm, med 0,7). High BMI, 45%
according age, and 68% according gender, by med for age, more
form 12 to 15 age. Positive correlation cIMT with BMI at girls more
in older. At boys, higher cIMT no correlation with BMI and age. In
group I, no gender difference, but higher changes cIMT at girls in
group IL

Conclusion: EASO guide propose evaluation comorbidity before
obese diagnosis. Explore cIMT at obese adolescents shows positive
risk for CVD. Detection elevated cIMT is important tool for planning
needs for obese therapy instruments.

Key words: children obesity, IMT a.c. children, correlation
BMI and IMT according gender, EASO guide

COMPARATIVE CLINICAL AND ANGIOGRAPHIC CHARACTERISTICS OF PATIENTS WITH
ARTERIAL HYPERTENSION, DIABETES
AND MYOCARDIAL INFARCTION

Dusan Miljkovi¢
Health Center Varvarin, Varvarin, Serbia

Background: Arterial hypertension is one of the most sig-
nificant risk factors for the development of blood vessels athero-
sclerosis, coronary artery disease and myocardial infarction. Dia-
betes mellitus is an independent risk factor for coronary disease
associated with the rapid progression of obstructive atheroscle-
rotic lesions of the coronary arteries and myocardial infarction.
The aim of this study was to examine the influence of hyperten-
sion and diabetes on the clinical and angiographic characteristics
of patients with myocardial infarction.

Methods: The study included 125 patients with infarction,
67 with hypertension, non-diabetic patients (57.2 + 8.3), 52
(77.9%) men and 15 (22.4%) women and 58 with hypertension,
diabetics (58.6 + 8.9), 42 (724%) men and 16 (27.6%) women.
There was no statistically significant difference in age (p> 0.05)
and poles (p> 0.05) between groups. Clinical, laboratory, ECG
and echocardiographic examinations and selective coronarog-
raphy were applied.

Results: Patients with hypertension, non-diabetic patients,
compared to diabetics, have a frontal infarction of 50.7% vs
48.3% (p> 0.05), anterior-lower in 13.4% vs 10.4% (p> o, O5) and
lower in 35.8% versus 41.4% (p> 0.05). Myocardial reinfarction
had 19.4% non-diabetics and 27.6% diabetics (p> 0.05). The av-
erage ejection fraction of left ventricle, non-diabetic patients,
is 50.7% + 10.2%, and diabetics 47.2 + 10.3% (p> 0.05). Rhythm
and conduction disorders were found in 11.9% of non-diabetic
patients and 32.7% of diabetics (p <0.01). In non-diabetics there

was hyperlipidemia in 77.5% and the incidence of smoking in
65.6%, and in diabetics, hyperlipidemia in 91.4% and smoking in
43.1%. Significantly greater incidence of hyperlipidemia in dia-
betic patients compared to non-diabetic patients (p <0.05), and
the incidence of smoking is significantly higher in non-diabetic
patients (p <0.01). Three-vessels coronary disease was found in
40.3% of non-diabetic patients and 87.9% of diabetics (p <0.01),
and multi-vessels disease, in 59.7% of non-diabetics and 91.4%
of diabetics (p <0.01). Single-vessels disease had 37.3% non-dia-
betics and 5.2% diabetics (p <0.01). Without stenosis there were
3.0% non-diabetics and 3.4% diabetics (p> 0.05). Of individual
coronary arteries, most commonly there was LAD stenosis, in
76.1% of non-diabetic patients and 93.1% of diabetic patients (p
<0.01). The main tree disease was 8.9% non-diabetic and 10.3%
diabetic (p> 0.05).

Conclusion: Patients with hypertension and diabetes have
significantly more frequent hyperlipidemia, rhythm and con-
duction disturbances, a three-vessels and multi-vessels coronary
disease and LAD disease, more left main coronary artery disease
and a lower ejection fraction of the left ventricle compared to pa-
tients with hypertension, non-diabetics, which means that diabe-
tes melitus is a remarkable risk factor for the formation of more
complex lesions of the coronary arteries and poorer parameters
of the cardiac function.

Keywords: boldarterial hypertension, diabetes, myocardial
infarction



CORRELATION BETWEEN OBESITY AND HIGH BLOOD PRESSURE OF PATIENTS IN HISPA
CENTER IN PIROT: A PROSPECTIVE STUDY

Jelena Denci¢!, Nebojsa Tasic?, Dalibor Dragisic?
!General Hospital “Pirot’, Pirot, Serbia
*Cardiovascular Institute “Dedinje’, Belgrade, Serbia
*University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia

Background: HISPA center in Pirot was established on
24.09.2015. For 2 years, in our center have been registered
145 patients. With the prevalence of obesity, which should
already be considered as a pandemic phenomenon (with all
accompanying health risks) both, prevention and health edu-
cation, as well as identifying predictors for the development of
obesity-related diseases are primary. The aim of the study was
to investigate the correlation between obesity and high blood
pressure values of patients which are registered and treated in
HISPA center in Pirot.

Methods: Prospective study included 145 randomly selected
hypertensive patients (92 men and 53 women, age 66.30£18.70
years), who were divided, according to body mass index (BMI>30
kg/m?®), to groups of obese (n=41) and non-obese examinees
(n=104). The study includes values which are measured on recep-
tion of the patient after first visit, before adding antihypertensive
therapy to their daily routine, and consulting about non-medical
measures and life style changes of losing weight and lowering
blood pressure. Obesity was defined as BMI, as the parameter of
total obesity. Values of systolic blood pressure (SYS) and diastolic
blood pressure (DIA) were measured in sitting position on left
upper arm and recorded after one measure.

Results: The values of SYS and DIA were significantly higher
in the group of obese hypertensive patients than in the group of

non-obese patients. The average value of SYS in group of obese
patients was 143.54mmHg, the highest recorded value was
180mmHg, the lowest was 110mmHg, and 73.17% of patients in
obese group had value of SYS above 140mmHg. The average value
of SYS in group of non-obese patients was 134mmHg, the high-
est recorded value was also 180mmHg, the lowest was 90mmHg,
but 44.23% of patients in this group had value of SYS above
140mmHg. The average value of DIA in group of obese patients
was 87.73mmHg, the highest recorded value was 110mmHg, the
lowest was 60mmHg, and 58.54% of patients in obese group had
value of DIA above 90mmHg. The average value of DIA in group
of non-obese patients was 83.34mmHg, the highest recorded val-
ue was also 110mmHg, the lowest was 60mmHg, but 28.85% of
patients in this group had value of DIA above 90mmHg.

Conclusion: Our findings suggest an association between pa-
rameters of obesity and increased values of systolic and diastolic
blood pressure. In the coming period of time, after scheduled
control inspections, we are going to keep track of how patients’
parameters changing after taking antihypertensive therapy and
following non-medical measures and life style changes and see
how reduction of body weight was associated with reduction of
blood pressure values, which may explain lower cardiovascular
risk in obese-related disease.

Keywords: obesity, hypertension, cardiovascular risk

DOES THE AGE AND USE OF ORAL ANTICOAGULANTS CORRELATE WITH INCIDENCE OF
STROKE IN PATIENTS WITH NON VALVULAR ATRIAL FIBRILLATION? INSTITUTIONAL
EXPERIENCE

R. Amanovi¢ Curuvija!, D. Kosevié?, 1. Petrovi¢?, P. Dabié?
'Hospital for cerebrovascular diseases “Sveti Sava’, Belgrade, Serbia
*Cardiovascular Institute “Dedinje’, Belgrade, Serbia

Background: Atrial fibrillation (AF) is strong indepen-
dent risk factor which increases the incidence of stroke. It
is proven that oral anticoagulants (OAC) and novel oral an-
ticoagulants (NOAC) significantly reduces the risk of stroke
for more than 70%. Our goal is to confirm the effect of age
and OAC/NOAC on outcome in patients with stroke and non
valvular AF.

Methods: We identified 292 patients with acute brain infarc-
tion, mean age 81 years (193 female and 99 male) with previous
history of hypertension and non valvular AF. In all patients were
performed blood analysis, ECG, cranial MSCT, color Doppler ul-
trasonography of the main neck arterial vessels (CDS MAV), and
all patients were examined by a specialist of internal medicine
and neurologist.

Results: Among of all patients due to the results of cranial
MSCT we detected in 135 pts (46.2%) a severe cerebral infarction,
in 147 (50.4%) lacunar and smaller stroke, and in 10 pts. (3.4%) in-
tracranial hemorrhage. CDS MAYV showed severe atherosclerotic
changes in only 46 pts. (15.8%). Prior to the stroke, 101pts (34.6%)
was taking OAC, and 191 pts (65.4%) was without OAC or NOAC.
In the group of pts. taking OAC, 20 pts. died (19. 8%), and in the
group of pts who did not receive OAC died 139 patients (72.8%).

Conclusion: The results of this study shows the decreased
death rate among the patients older than 75 years with the acute
stroke and AF who received OAC, compared with the group of
patients with AF and acute stroke who did not received OAC.

Keywords: stroke, atrial fibrillation, oral anticoagulants
OAC/NOAC
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EARLY DETECTION OF ASYMPTOMATIC LEFT VENTRICULAR DYSFUNCTION
IN HYPERTENSIVE PATIENTS

Traji¢ S., Tasi¢ N.
Cardiovascular Institute “Dedinje’, Belgrade, Serbia

Background: Hypertension is potent risk factor for conges-
tive heart failure (CHF). Development of overt CHF may be pre-
ceded by a phase of asymptomatic left ventricular systolic dys-
function. The aim of this study was early detection of alteration
in left ventricular systolic function.

Methods: 120 hypertensive patients, with preserved ejec-
tion fraction (EF), were divided in three groups according LV
diastolic function: normal (n=40), abnormal relaxation (Grade I,
n=37) and pseudo normal (Grade II, n=43). Left atrial diameter
(LA), left atrial volume index (LAVI), left ventricular mass index
(LVMI), left ventricular dimensions and volume indexes (EDVI
and ESVI) and EF were estimated by echocardiography. We mea-
sured corresponding velocities from tissue Doppler at the level
of the septal mitral annulus (Em; Am; Sm), including E/Em. The
same measurements were repeated after three years.

Results: Close correlations were found between Sm and EF
(r=0.349;p=0.0009), LVMI (r=-0.222; p=0.015), EDVI (r=-0.394;
p=0.0004) and ESVI (r=-0,394; p=0.0009), LA (r=-0,290; p=0.001)
and LAVI (r=-0.419; p=0,0002). Levels of LA (3,56 vs. 3,83 vs.
4,39; p=0.0001), LAVI, (32.0vs35.5vs44.5; p=0.0001), LVMI
(104.3vs112.5vs123.0; p=0.0004) and ESVI (32,6vs41.9vsd4.9;
p=0.0004), progressively increased from the normal group

through LVDD Grade I and II groups. Significantly different val-
ues of EF (63vs61vs59; p=0.003) and Sm (0.074vs0.067vs0.059;
p=0.003) were obtained between groups too, but with progres-
sively decrease from the normal group through LVDD Grade
I and II groups. General linear model for repeated measures
showed increase of EDVI (F=50.009; p<0.01), ESVI (F=42.744;
p<0.01), LVMI (F=27.648; p<0.01) and LAVI (E=17.083; p<0.01)
during three years, with significant time difference, but with-
out significant difference between groups, these parameters
enlarged in all groups almost at the same manner. Sm also sig-
nificantly changed during three years with significant time differ-
ence (F=128.24;p<0.01) and with significant difference between
groups (F=4.597;p< 0,05), Sm decrease in all groups, but most
expressed in LVDD Grade II

Conclusion: Left ventricle EF was not sensitive indicator for
detection of subclinical systolic dysfunction, but decrease of Sm ap-
peared as the first sign of systolic abnormalities following established
diastolic dysfunction and was the clear reflection of LV remodeling
process. This suggests that Sm may aid in the identification of patients
at high risk for development of CHF who need preventive treatment.

Keywords (boldirano): left ventricular dysfunction, hy-
pertension

ENDOTHELIAL DYSFUNCTION, HOMOCYSTEINE, PARAOXONASE AND HDL:
THE MISSING LINK BETWEEN LIPID’S AND PROTEIN’S THEORY OF ATHEROSCLEROSIS

Dragan Djuric!, Vladimir Jakovljevic?, Nebojsa Tasic!?
'Faculty of Medicine, University of Belgrade, Belgrade, Serbia
“Faculty of Medical Sciences, University of Kragujevac, Kragujevac, Serbia
*Dedinje Cardiovascular Institute, Belgrade, Serbia

Homocysteine (Hcy) is an independent risk factor (or risk
marker) for heart attack, stroke, birth defects, Alzheimer’s disease,
neurodegenerative diseases, renal failure, osteoporosis and cancer.
It is believed that hyperhomocysteinemia leads to oxidative stress,
endothelial cell damage, reduction in the distensibility of vessels, and
alters the process of haemostasis. Furthermore, hyperhomocystein-
emia may lead to an enhancement of the adverse effects of risk fac-
tors like hypertension, smoking, increased lipids as well as promo-
tion of the development of inflammation and oxidative stress. The
thioester homocysteine thiolactone (Hcy-thiolactone), product of
an error editing process during protein synthesis to remove the non-
protein amino acid homocysteine (forms when Hcy is mistakenly
selected by methionyl-tRNA synthetase), is extremely prooxidant/
toxic metabolite (including LDL cholesterol), and also risk factor for
many diseases. The accumulation of Hcy-thiolactone and N-Hcy-
protein greatly increases in genetic or nutritional hyperhomocys-
teinemia. Mammalian organisms, including human, have evolved
the ability to eliminate Hcy-thiolactone with enzyme paraoxonase 1
(subtype PON1), which has the ability to hydrolyze Hcy-thiolactone,
thus decreasing Hcy-thiolactone and N-Hcy-protein accumulation.
The paraoxonase family comprises three enzymes (PON1, PON2
and PONB3) with structural homology and common antioxidant
properties. The enzymatic activities of PONs include paraoxonase,
arylesterase and lactonase, which catalyse the hydrolysis of organo-
phosphates, aromatic esters and lactones, respectively. Serum para-
oxonase 1 is synthesized in the liver and attached to high-density

lipoproteins (HDL) in the blood, but recent studies demonstrate that
PONT is also present in the brain. PON1 protects against high-fat
diet-induced atherosclerosis in mice and humans, and could protect
against cardiovascular risk by hydrolyzing Hcy-thiolactone, thereby
minimizing protein damage. A finding that the natural Hcy-thiolac-
tonase activity of PONL is a predictor of coronary heart disease is
consistent with such function. However, PON1 exhibits a wide range
of physiologically important activities, including Hcy-thiolactone
detoxification, drug metabolism, and detoxification of nerve agents.
PONT1 hydrolyzes the toxic oxon metabolites of organophosphorous
insecticides, including parathion, diazinon, and chlorpyrifos, nerve
agents, such as sarin and soman, aromatic esters, a variety of aromatic
and aliphatic lactones as well as Hcy-thiolactone. In addition, drugs
used for the prevention or treatment of cardiovascular disease may
modulate plasma homocysteine levels (especially lipid-lowering drugs
and anti-hypertensive drugs) and influence complex Hcy metabo-
lism. Thus, a drug induced homocysteine increase may counteract
the desired cardioprotective effect. This work has been supported by
the Ministry of Education, Science and Technological Development
of Republic of Serbia, grant number 175043, COST Action BM1005
“Gasotransmitters: from basic science to therapeutic applications
(ENOG: European Network on Gasotransmitters, 2011-2015)’, and
COST Action CA16225 “Realising the therapeutic potential of novel
cardioprotective therapies (EU Cardioprotection, 2017-2021)".

Keywords: endothelial dysfunction, homocysteine,
paraoxonase, HDL



EVALUATION OF LEFT VENTRICULAR DIASTOLIC FUNCTION IN
NEWLY DIAGNOSED OSA PATIENTS WITH ESH GRADE
I HYPERTENSION AND PRESERVED EJECTION FUNCTION

M Vuleta, M Petrovic, S Milanov, G Davidovic
Clinic of Cardiology, Clinical center Kragujevac, Kragujevac, Serbia

Background: Obstructive sleep apnea is a serious and very
common sleep disorder which is associated with many cardio-
vascular comorbidities. The aim of this study is to evaluate effect
of OSA on diastolic left ventricular function in newly diagnosed
patents with ESH grade I hypertension.

Methods: Thirty-one patents with newly diagnosed obstructive
sleep apnea and ESH grade I hypertension with preserved ejection
fraction and twenty-seven patents without obstructive sleep apnea
but with ESH grade I hypertension and preserved ejection fraction
are enrolled in this study. All patients underwent polysomnography,
24h ambulatory blood pressure measurement and echocardiograph-
ic examination which included standard transthoracic echocardio-
graphic measurements and derived tissue Doppler measurements.
Both groups were age and sex matched, without any known comor-
bidity except ESH grade I hypertension.

Results: Study showed that there were significant difference
in E/A ratio which was abnormal in 21 patients (67.7%) with new-
ly diagnosed OSA group compared with 11 patients (40.7%) in
control group (p<0.005), mean value of mitral inflow E wave was
0.68+0.13 in newly diagnosed OSA group compared to 0.89+0.15
in control group (p<0.005), isovolumetric relaxation time in new-
ly diagnosed OSA group were prolonged, OSA group 94.4+12.1
ms compared to 84.3+8 ms in control group (p<0.005).Tissue
doppler E* wave velocity in newly diagnosed OSA group was
6.9£2.4 m/s compared to control group 8.1+1.4 m/s (p<0.005).

Conclusion: Obstructive sleep apnea independently contrib-
utes to impaired diastolic function in patents with ESH grade I
hypertension and preserved ejection function.

Keywords: OSA, echocardiography, hypertension, diastolic
function

FIRST HUNDRED PATIENTS — RETROSPECTIVE
EPIDEMIOLOGICAL STUDY — HISPA CENTER VRANJE

V. Miti¢, D. Stankovi¢, B. Noci¢
General Hospital Vranje, Vranje, Serbia

Background: HISPA Center “Vranje” was founded on 7* of
May 2015. It works within the specialist clinics of the Depart-
ment of Internal Medicine General Hospital Vranje. It actively
started to work 1 of March 2016, due to technical, organizational
and other problems. It has a team of doctors from the Depart-
ment of Internal Medicine headed by Dr. Vladan Mitic — inter-
nist. The Center is open in order to identify, diagnose and treat
patients with high cardiovascular risk, namely patients who have
a high probability for the occurrence of heart attack and stroke.
We use the space, infrastructure and diagnostic equipment of the
Department of Internal Medicine. Work at the Center is based
on the personal commitment and enthusiasm of employees, with
one aim: lead to a higher level the health status of our population.

Results: Patients who have appeared in our HISPA Center
“Vranje” and live in our environment are evenly distributed by
gender (& 51% , Q 49%), obese (body mass index aver. 28,8, waist
volume aver. 97cm), heterogeneous age (from 21 to 76 years). The
largest number of patients (89% & , and 86% ) was in the age
group of 40 to 70 years. Patients in our Center occurred due to
a variety of ailments but they usually were: fatigue, shortness of

breath and palpitations. The most important risk factors for car-
diovascular disease were: hypertension, dyslipidemia, stress and
family burden. The values of ambulatory measured blood pres-
sure were in the zone of optimal values: 136,9 mmHg systolic,
diastolic 87,4 mmHg. 29,5% of our patients had a systolic blood
pressure higher than 140 mmHg and 28,4% of them had a dia-
stolic blood pressure higher than 9 OmmHg. More than 85% of
patients were in the zone of low to moderately high cardiovas-
cular risk. The most common diagnoses sets in our Center were:
hypertension, dyslipidemia, obesity and diabetes.

Conclusions: We have to to treat better comorbid conditions
and disease with consultative examinations of other specialists.
Pharmacological therapy: equal representation of all antihyper-
tensive drugs, we should be given more AT II receptor blockers,
fixed drug combinations, earlier introduce of supplements. Non-
pharmacological therapy: more advise a healthy diet, the empha-
sis placed on enhancing physical activity and more frequently
advise a reduction in body weight.

Keywords: risk factors, hypertension, blood pressure, dyslip-
idemia
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FIXED COMBINATIONS IN THE TREATMENT OF
ARTERIAL HYPERTENSION

Marko Filipovic, Nebojsa Tasic, Danijela Tasic, Sladjana Bozovic
Cardiovascular Institute Dedinje, Belgrade, Serbia

Background: The approach in the treatment of hyperten-
sion (HTN) can be accomplished through single or combined
drugs. However, achievement of targeted blood pressure with
a single antihypertensive agent is difficult. In fact, studies have
shown that only a small number of patients with high blood
pressure undergo monotherapeutic treatment. In addition, in
certain groups of patients, especially those with significantly
increased blood pressure and at high risk of unwanted car-
diovascular events, it is recommended to start therapy with
a combination of two drugs. The aim of our study is to de-
termine the incidence of various therapeutic modalities (i.e.
monotherapy, free individual combinations, single-pill com-
binations as well as their common application) and examine
the relationship between patients characteristics (i.e. age and
duration of HTN) in relation to their antihypertensive treat-
ment in the Center for HTN of the Institute for Cardiovascular
Diseases Dedinje (ICVDD).

Methods: We collected and analyzed data (i.e. blood pres-
sure, demographic data, medical history, duration of HTN, cur-
rent therapy and family history) of 300 outpatients with primary

HTN grade 1 and 2 who were treated from January to December
2014 at the Center for HTN of ICVDD.

Results: More than three quarters of the patients were receiv-
ing a combined therapy (two or more drugs), while the rest were
under monotherapeutic treatment. In relation to the method of
administration of drugs, from 76.7% of the patients who received
polytherapy, 27.7% received free individual combination, 16.3%
single-pill combination and 32.7% received both free individual
and single-pill combination. Oder patients as well as those who
have hypertension for a long time have received more substances
in therapy. The percentage of patients achieving target blood
pressure of <140 / 90mmHg was 45.7%, with a greater percentage
of women among them. The majority of patients had hyperten-
sion for one to five years.

Conclusion: HTN treatment is done mainly by combination
therapy at the Center for HTN of ICVDD. The number of drugs the
patients received correlates directly with their age and duration of
high blood pressure. Blood pressure control is at the same level as
well as in developed countries.

Keywords: hypertension, monotherapy, combination therapy

FREQUENCY OF DYSLIPIDEMIA, LIPID LEVEL AND ATHEROGENIC INDEX VALUES IN IN-
DIVIDUALS WITH DIFFERENT
CATEGORIES OF OBESITY

Sladana Todorovi¢, Dusan Miljkovi¢
Health Center Varvarin, Varvarin, Serbia

Background: Abnormalities in lipid metabolism are very
common in obese people. About 60-70% obese people with dys-
lipidemia and 50-60% with increased body weight. Aim. The aim
of the paper was to determine the frequency of dyslipidemia, lipid
levels and atherogenic index values in persons with different cat-
egories of obesity.

Methods: The study is covered 184 persons (68.3 + 22.8), 105
women (69.0 + 12.0) and 79 men (68.3 + 11.8) (p> 0.05), 42 nor-
mal (BMI <25.0 kg / m®) and 142 overweight (BMI>25.0 kg / m?).
Based on BMI, respondents were classified into different catego-
ries of nutrition: normal (18.5-24.9) 42 (70.3 + 11.8), increased
body weight (25.0-29.9) 60 (71.7 + 11,1), obesity I (30,0 - 34,9) 43
(66,2 + 11,8), 11 (35,0 - 39,9) 31 (63,7 + 11,2), I1I degree (> 40.0) 8
(67.3 £ 8.7), total obese 82 (65.3 + 11.4).

Results: The incidence of dyslipidemia in obesity I is 34.9%,
IT 41.9%, III degree 62.5%, total obese 40.2%, increased body
weight 21.7%, normally fed 19.0%. Obese have a significantly
higher incidence of dyslipidemia than normally fed (p <0.01)
and with increased body weight (p <0.05). Normally nourished
have lower levels of cholesterol, LDL-C and HDL-C compared
to total obese, but this is statistically not significant (p> 0.05).
Obese have a significantly higher triglycerides (TG) level (p
<0.01) and significantly higher incidence of elevated triglycer-
ides (p <0.01) than normal naturally fed. Normally nourished

have a lower incidence of elevated cholesterol (p> 0.05) and sig-
nificantly lower incidence of elevated LDL-C versus obesity (p
<0.01). Obese have an insignificantly lower incidence of dimin-
ished HDL-C levels compared to normally fed (p> 0.05). Cho-
lesterol / HDL-C ratio is normally fed 4.04 + 1.13, total obese
4.08 + 1.11, obesity 1 4.01 + 1.30, II 4.06 + 1.19, III degree 4, 05
+ 1.49. There is no significant difference in the value of risk fac-
tors between naturally fed and total obese (p>0.05). The index
of atherosclerosis of LDL-C / HDL-C is normally fed to 2.18
+ 0.78, total obese 2.35 + 0.92, obesity I 2.37 + 1.01, I 2.36 +
0.87, I1I degree 2. 24 + 0.59 (p>0.05). The average value of TG
/ HDL-C ratio is normally fed to 0.93 + 0.36, total obese 1.37 +
0.70, obesity I 1.22 + 0.66, II 1.47 + 0.69, III degree 1.76 + 0.46.
There is a significantly higher value of TG / HDL-C ratio obesity
(p <0.05) obesity II (p <0.01), III degree (p <0.01) than normal
naturally fed.

Conclusion: With BMI growth, frequency increases dyslip-
idemia, cholesterol level and levels of LDL-C, HDL-C, TG. Obese
have significantly higher levels of TG, values of TG/HDL-C ratio,
higher incidence of elevated TG, LDL-C. There were no signifi-
cant differences in levels of total cholesterol, HDL-C and LDL-C,
values of cholesterol/HDL-C and LDL-C/HDL-C ratio between
obese and normally fed.

Keywords: obesity, lipids, dyslipidemia, aterogenic index



HOMA-INDEX IN THE EVALUATION OF THE MAJOR ADVERSE CARDIAC EVENTS IN HY-
PERTENSIVE PATIENTS - SIX MONTHS AFTER REVASCULARIZATION
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Background: HOMA-index (homeostatic model assessments
insulin-resistance) is parameter of a direct evaluation of insulin sensi-
tivity. The ability to predict major adverse cardiac events (MACE) by
the parameters of insulin sensitivity is still controversial. High blood
pressure (HBP) is the most common single risk factor for CAD. Evalu-
ation of the HOMA-IR index in the patients after complete revascu-
larization, which have or not have HBD, in assessing the existence of
coronary artery disease (CAD), its extensiveness and frequency of
MACE occurrences one and six months after revascularization.

Methodology: HOMA-index is mathematical formulation
defined as a ratio of serum glucose level and fasting insulin. HBP
was defined by values of systolic and diastolic pressure. Hyper-
tensive patients were graded in relation to the recommended val-
ues (have/have no HBP). After invasive cardiology diagnostics,
patients were divided into group with or without CAD and CAD
is graded in relation to the number of severely narrowed vessels,
the one-, two-, three-, four-and-more-vessel disease.

Results: The study included 188 patients (60+8.7years),
75.5% were male, who underwent clinical and labaratory as-
sessment. HBP have 88,9% pts. (SBP 129.9+22mmHg; DBP

75.4+11mmHg). There was no differences in SBP in relation to
gender, but DBP was significantly highter in male pts. (p=0.625;
p=0.04). HOMA index was significantly higher in male group
(9.7 vs 7, p=0.05). We found negative correlation between value
of HOMA-index in HBP pts who have or not have CAD. HOMA
index was higher in pts. without of HBP and CAD in contrary of
group with HBP and CAD (11.4+9 vs. 9.53+9, p=0.05). There is
pozitive correlation in HOMA index among pts. with CAD and
with and without of HBP (9.5+9 vs 6.3+2, p=0.05). HOMA-index
was significantly higher in HBP patients with more extensivity of
CAD (p=0.0001). We found negative correlation between value
of HOMA-index and presence of MACE after one month among
pts with or without HBP (7.3 vs, 10, p=0.03) and pozitive cor-
relation according to not have MACE after one month in HBP
pts. (8.7 vs, 7.1, p=0.843). Hypertensive pts with elevated value of
HOMA-index have significantly more MACE after 6 months (5.2
vs, 10.6, p=0.003)

Conclusion: HOMA-index is an excellent predictor MACE
in hypertensive patients in med-term follow-up.

Keywords: HOMA index, hypertension, revascularization

INCIDENCE AND RISK FACTORS OF ISCHEMIC STROKE
IN HYPERTENSIVE PATIENTS
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Background: Of the risk factors for stroke, hypertension
appears to be the most important. The aim of this study was to
describe the epidemiology of ischemic stroke in hypertensive
patients.

Methods: The study included 3112 hypertensive patients
(1468 or 47,2% males and 1644 or 52,8% femals, mean age 60+14,0
years), divided into two groups according of ischemic stroke: group
of 2994 hypertensive patients without of ischemic stroke history
and group of 118 patients with previous ischemic stroke (IS). All
involved patients underwent clinical examination, with anthro-
pometric measurements (body mass index (BMI) and waist size),
ECG analysis and echocardiography. Left atrial diameter, end-
diastolic and endsystolic left ventricular diameters, left ventricular
ejection fraction, relative wall thickness and left ventricular mass
index were measured by echocardiography. All patients were eval-
uated for traditional risk faktors hypertension, dyslipidemia, diabe-
tis, smoking and exposure to stress.

Results: Hypertensive patients with IS were significantly old-
er (65,7 £ 10,0 vs 59,9 + 14,1, p<0,001), with significantly higher
systolic blood pressure (147,4 + 24,2 vs 139,8 + 23,0, 0,006) and
greater duration of hypertension (11,8 + 8,6 vs 8,7 + 8,0, p=0,001)
compared with hypertensive patients without IS. Furthermore,
diabetes was more common in patients with IS (34 (28,8%) vs 528
(17,6%), p=0,002), and with a large number of smokers (52 (44,1%)
vs 1239 (41,4%), p=0,001) compared to group without IS. There
were no diffeneces in gander, BMI, waist size, dyslipidemia, expo-
sure to stress, eletrocardiography criteria for left ventricular hy-
pertrophy and echocardiography parameters between two groups.

Conclusions: In hypertensive patients ischemic stroke was
associated with age, systolic blood pressure level and duration of
hypertension. Higher incidence of ischemic stroke is also con-
nected with the association of hypertension with diabetes and
smoking habits.

Keywords: ischemic stroke, hypertension
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INFLAMMATION AS A PREDICTOR FOR CAROTID RESTENOSIS
AFTER EVERSION ENDARTERECTOMY

S. Tanaskovic'?, D. Radak'?, S. Babic'?, N. Aleksic!, B. Calija’, V. Maravic-Stojkovic!, P. Matic, P. Gajin’, D. Nenezic!, P. Popov', G. Vucurevic!, D. Vasic?,
N. Ilijevski"?
!Cardiovascular Institute “Dedinje’; Belgrade, Serbia
Faculty of Medicine, University of Belgrade, Serbia
°Clinic for Vascular and Endovascular Surgery, Clinical Centre of Serbia, Belgrade, Serbia

Background: The aim of this paper is to evaluate predictive
value of inflammatory markers (high-sensitivity (hs)-CRP, fibrin-
ogen, C3 complement) in carotid restenosis development after
eversion endarterectomy.

Methods: From March 1st till August 1st 2010, a total of
300 patients underwent eversion carotid endarterectomy (CEA).
HsCRP, C3 complement and fibrinogen were analysed on the day
of the surgery (06h), 48h after the surgery and after 1 month, 6
months, 1 year and 2 years thereafter. During the follow up, all
patients underwent colour duplex scan evaluation and computed
tomography (CT) angiography if indicated. We have also created
‘Inflammation score’ consisted of values of inflammatory factors
(hsCRP, C3 complement and fibrinogen) taken just before and
just after the surgery (6 parameters altogether).

Results: Patients with increased hs-CRP just before the
surgery (06h) had increased risk of carotid restenosis after
one year follow up as well as patients with increased fibrino-
gen 48h after the surgery. Patients who were not taking as-
pirin after the surgery had increased risk of carotid resteno-

sis as well. Gender showed to be independent predictor of
restenosis with females having higher risk during the follow
up, (odds ratio = 0.351; p=0.030). Males taking aspirin with
inflammation score >2 had increased risk of restenosis when
compared to males with inflammation score <2. We have cre-
ated 3R formula (Restenosis Risk Rate) using the data refer-
ring to aspirin use (taking/not taking) and fibrinogen values
48h after the surgery (normal/elevated) to identify patients
with high risk of early restenosis. An algorithm of therapeu-
tic options has been also created to decrease restenosis rate
in such patients. Patients with hypothyreosis had increased
risk of restenosis as well.

Conclusion: Inflammation plays a significant role in carotid
restenosis development after eversion endarterectomy. Identifi-
cation of high-risk patients for restenosis by 3R formula we could
influence more aggressive statin and antiplatelet therapy follow-
ing endarterectomy that might result in decreased overall reste-
nosis rate.

Keywords: carotid restenosis, hsCRP, fibrinogen, inflammation.

METABOLIC SYNDROME AS A RISK FACTOR FOR IN PATIENTS WITH PREVIOUS CARDIAC
EVENTS - MYOCARDIAL INFARCTION,
PERCUTANEOUS OR SURGICAL REVASCULARIZATION
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Background: According to the latest World Health Organi-
zation data, 17.5 million people die each year from cardio vascu-
lar disease (CAD), an estimated as 31% of all deaths worldwide.

Objective: We would like to evaluate the incidence of meta-
bolic syndrome (MetS) in patients with previous myocardial in-
farction (MI), or previous revascularization and to determine the
impact of MetS, in the progression of atherosclerosis.

Methods: MetS is defined by International Diabetes Founda-
tion criteria. We evaluated previous MI, percutaneous coronary
intervention (PCI) and aorto-coronary bay-pass (ACB). Coro-
nary artery disease (CAD) is graded in relation to the number
of vessels which were severely stenostic (normal findings, one-,
two-, three-, four-and multi-vessel CAD disease).

Results: The study included 837 consecutive patients. 75.6%
met the criteria for MetS. Incidence for CAD in those who have or
not MetS, was not significantly different (p=0.088). MI had 436pts
(52%) MI more often had men (p<0.01), mostly younger than 50
years (61.6%)(p=0.095). MetS was not significantly presented

among those who had or not MI (75.9% vs.75.3%) (p=0.882). Pre-
vious PCI had 96pts (11.5%), ACB 88pts (10.5%). No differences
between gender in the PCI group (p=0.770), ACB is slightly more
common in male pts. (p=0.051). In the oldest group, PCI was less
frequent (p=0.083). ACB significantly more frequent in the oldest
group (p<0.05). Pts. who had previous MI and have MetS, have
frequently higher degree of CAD (p=0.022), compared with those
who do not have MetS. In patients who had previous PCI proce-
dure, MetS were more frequent in two and three vessel disease,
while those who do not have MetS were almost equally represent-
ed in all groups irrespective of the severity of CAD (p=0.05). Pa-
tients who had previous ACB, had a significantly higher percentage
of pts with MetS in all CAD groups compared to those who did not
have MetS (p=0.023).

Conclusion: Relative presentation of MetS in patients with
previous MI, PCI or AOC is significantly high, and have positive
relation to severity of CAD.

Keywords: metabolic syndrome, myocardial infarction
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L-methionine, the principal sulfur-containing amino acid in
proteins, has important roles in cell physiology as an antioxidant,
and in the breakdown of fats and heavy metals. Methionine is the
precursor of homocysteine, and participates in the methylation
and transsulfuration pathways. Elevated total plasma homocys-
teine (hyperhomocysteinemia) is associated with atherosclerosis,
thromboembolic disease and cancer. Whether homocysteine per
se or a coincident metabolic abnormality (homocysteine-related
compounds, thiolactone metabolites) causes vascular disease is
still an open question. Animals with genetic hyperhomocystein-
emia have so far not displayed atheromatous lesions. However,
when methionine-rich diets are used to induce hyperhomocys-
teinemia, vascular pathology is often observed. Such studies
have not distinguished the effects of excess dietary methionine
from those of hyperhomocysteinemia. It is known that high me-
thionine diet, not only red meat for example lamb, beef, pork but

also chicken meat can induce cardiovascular dysfunction but the
mechanisms are unclear. It has been hypothesized that a diet
rich in methionine can malfunction the cardiovascular system
in three ways: (1) by augmenting oxidative stress, (2) by inflam-
matory manifestations, and (3) by matrix/vascular remodeling.
However, some evidence indicates that an excess of methionine
can be harmful for other systems, and can increase the risk of de-
veloping type-2 diabetes, certain types of cancer, brain alterations
such as schizophrenia, and memory impairment. However this is
still controversial because previous studies suggesting the use of
L-methionine as a treatment for depression and other diseases
indicate that it might also improve memory (role in brain func-
tion). Thus, the direction of our research is to further elucidate
mechanisms of cardiovascular and neural effects of homocyste-
ine vs. methionine overload.
Keywords: L-methionine, homocysteine

MYOCARDIAL INFARCTION IN THE ELDERY:
INCIDENCE AND RISK FACTORS
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Background: Cardiovascular heart disease represents the
leading cause of death in both men and women older than 65. Hy-
pertension, dyslipidemia, impaired glucose tolerance, and obesity
remain the major modifiable risk factors for most of the coronary
disease afflicting the elderly. To determine the incidence of acute
myocardial infarction (AMI) in patients over 65 years and its rela-
tion to common risk factors.

Methods: We retrospectively studied 1316 patients older
than 65 years (mean age 73+13,5), 758 male (57,6%) and 558 fe-
male (42,4%), with high percentage of obese and overweight pa-
tients (BMI 28,4+4,3). Patients were evaluated for age, sex, dys-
lipidemia, diabetes, hypertension, smoking and left ventricular
hypertrophy.

Results: History of AMI had 128 patients (9,7%), type 2
Diabetes mellitus 303 (23%), arterial hypertension 1106 (84%),
dyslipidemia 756 (57,4%) and 345 (26,2%) history of smoking.
There was a statistically significant correlation between AMI

and smoking duration (p=0,061, p=0,029) and number of ciga-
rets per day (p=0,062, p=0,027).

The relative risk was significantly increased in male over
female patinets (RR=0,683, p<0,001); in diabetic patients
(RR=0,651, p=0,003); hypertensive patients (RR=0,085, p=0,002),
patients with dyslipidemia (RR=0,778, =0,001) and in smokers
(RR=0,492, p<0,001).

Conclusions: Patients older then 65 have an increased risk for
the development of AIM with male sex and with traditional risk
factors such as diabetes, hypertension, dyslipidemia and smok-
ing. Unfortunately hsCRP, homocysteine or novel cardiovascular
risk factors (activation of the cytokine cascade, increased oxida-
tive stress, and the presence of modified lipoproteins (Lpa)) were
not evaluated. Further research is needed for the study of the im-
portance of novel risk factors for the increased risk of coronary
heart disease in older patients.

Keywords: myocardial infarction, risk factors
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NEUROGENIC HYPERTENSION - ENTITY WE FORGOT.
ARE WE TREATING IT CORRECTLY?
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Background: Essential hypertension is considered as ,,neuro-
genic” when sympathetic overactivity has the min role in its de-
velopment and maintenance. It was estimated that the prevalence
of neurogenic hypertension is about 50% of all cases of essential
hypertension. Despite years of investigation, the origin of the
sympathetic activation characterizing the essential hypertensive
state still remains largely unknown, but it is known that it has its
role in both, short and long-term effects on blood pressure levels.
Efficacy of RAAS inhibiors made sympathetic overactivity and
central antihypertensives very neglected. Aim was to investigate
the prevalence of neurogenic hypertension as special entity and
level of sympathetic activity.

Methods: Research included 200 patients observed in HIS-
PA center Kragujevac, Serbia, during the one year period. Pa-
tients had baseline and control visits, after 3 or 6 months with
the results of specific diagnostic methods. Level of stress was
estimated using Mayo Clinic test for stress assesment with 6
questions regarding behaviour in common stressfull situations.
Heart rate variability obtained by ECG Holter monitoring was
used to estimate the level of sympathetic activity. LF/HF ratio >
2.0 was used as a marker of sympathetic overactivity. We used
both time and frequency domain analysis of HRV as confirma-
tion. Data on previous hypertension and 24h average blood
pressure levels were used for estimation of the sympathetic con-
trol of hypertension.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population
was 55.19+11.24 years. Previous hypertension was present in

165 (82.5%) of patients (x2; p=0.000) and 154 (77%) already
were on antihypertensive therapy (x2; p=0.000). ACE inhibi-
tors were administrated in 141 (70.5%) patients (x2; p=0.000),
beta-blocker in 120 (60%) patients (x2; p=0.005); central an-
tihypertensives in 40 (20%) patients. Moderate and intensive
stress, as assessed per Mayo Clinic criteria was present in 149
(74.5%) patients (x2; p=0.000). LF/HF ratio was >2.0 in 70% of
patients confirming that autonomic balance is shifted towards
sympathetic activity (t-test; p=0.000). Average values of LF/HF
were 4.13+3.06, showing significant sympathetic overdrive (t-
test; p=0.000). Moreover, the average values of LFnu confirmed
the presence of sympathetc overload (LFnu: 172.15+728.99; t-
test; p=0.023). Values of 24h BP assessed by ABPM were higher
than 130 mmHg for systolic in 108 (54%) with an average of
130.67+18.23 mmHg and higher than 80 mmHg for diastolic in
104 (52%), with average of 79.69+11.27 mmHg.

Conclusions: Neurogenic hypertension was confirmed in the
majority of patients according to level of stress and the proof of
sympathetic overload. Level of sympathetic activity was high re-
gardless the use of beta blockers in the majority of patients. Pos-
sible explanations are subdosing of beta blocker and lower usage
of central antihypertensives. Average blood pressure levels were
mostly normal which can be the influence of other antihyperten-
sives, especially ACE inhibitors. Remnant of sympathetic over-
drive could influence the transit from controlled to uncontrolled
hypertension due to its long-term effects.

Keywords: neurogenic hypertension, sympathetic overactiv-
ity, heart rate variability, beta-blockers, central antihypertensives

POLYPHARMACY AND HYPERTENSION
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Background: Hypertension represents one of the most com-
mon diseases in family medicine. In the treatment there are sev-
eral types of drugs. To be selected medication depends on the
condition of the patient and the additional diseases (diabetes,
cardiac or renal failure, etc.) what could results in such patients
taking other medication which leads to polypharmacy. The term
polypharmacy is considered to be taking three or more drugs.

The objective of this study was to examine the type and per-
centage of the most frequently used drugs (ACE-blockers and
calcium antagonists) in the treatment of hypertension, the per-
centage of patients who are on combination therapy and patients
who have hypertension and in addition other diseases and the
number of patients receiving three or more drugs.

Methods: The study used electronic patient records. The
study covers the period of one year and patients were selected
randomly. The study included 100 patients.

Results: 80% of patients treated with ACE inhibitors; 44% is re-
ceiving beta-blockers and 30% Ca antagonists in therapy. Of these,
37% of patients on combination therapy and 70% of patients have
other diseases (heart or renal failure, diabetes, etc.).

Conclusion: They are often experienced by doctors in a dilem-
ma which drug given priority. It is known that the best compliance
obtained by use of one drug, once daily. Research shows strong
preferences of ACE inhibitors and to the significant number of pa-
tients are on combination therapy. Because other diseases, patients
have three or more medications, which is why a long-term view
can expect side effects becouse of interactions between of drugs.

The most common used drugs are ACE inhibitors, after them
beta blockers and Ca antagonists. Patients because of longtime disease
and taken a lot of drugs have a side effects because of polypharmacy.

Keywords: hypertension, drugs, ACE inhibitors, beta block-
ers, Ca antagonists



PREVALENCE OF HYPERTENSIVE END ORGAN DAMAGE
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Background: The classic manifetations of hypertensive end
organ damage are left ventricle hypertrophy, coronary artery dis-
ease and systemic atherosclerosis, rethinopathy, vascular and hem-
orrhagic stroke, proteinuria and renal failure. The early detection
of hypertensive end organ damage can slow or prevent damage, or
allow disease regresion with adequate therapy. Aim was to investi-
gate the prevalence of end organ damage in our patients.

Methods: Research included 200 patients observed in HISPA
center Kragujevac, Serbia, during the one year period. Patients
had baseline and control visits, after 3 or 6 months, and out of 500
patients observed during this period, only 200 with complete as-
sessment of hypertension were included into analysis. Diagnosis
of early end organ damage was obtained according to the latest
ESC/ESH recommendations. Left ventricular hypertrophy was
estimated by echocardiographic criteria — relative wall thicknes
(concentric hypertrophy) and left ventricle mass; carotid intima-
media thickness >0.9mm or carotid atherosclerotic plaque and
renal resistive index >0.7 were used as markers of systemic ath-
erosclerosis. Rethinopathy was assessed by fundoscopy. Serum
kreatinin >133mmol/L in men and >124mmol/L in women and
glomerular filtration rate (eGFR) <90 ml/min/1.73m2 were used
for diagnosis of hypertensive nephropathy. All data were statisti-
cally analyzed in the SPSS for Windows.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population
was 55.19+11.24 years. Previous hypertension was present in 165
(82.5%) of patients (x* p=0.000), duration of hypertension was
in 87 (43.3%) patients between 1 and 10 years (x2; p=0.003), and
154 (77%) already were on antihypertensive therapy (x* p=0.000).
Left ventricular hypertrophy defined as concentric hypertrophy
was present in 112 (56%), x2; p=0.090. IMT > 0.9mm was mea-
sured in 116 (58%) which was significant (x% p=0.024); renal RI
was >0.7 in 102 (51%) — x% p=0.770. Serum creatinin was nor-
mal in the majority of patients, 178 (89%), x* p=0.000 and eGFR
showed that 109 (54.5%) had chronic renal failure grade I (x%
p=0.000). Fundoscopy revealed that rethinopathy, at least grade
I, was present in 111 (55.5%), x* p=0.120.

Conclusions: Our research showed that initial carotid ath-
erosclerotic changes and I grade of chronic renal failure were the
most significant end organ changes in the study population. Last-
ing of hypertension and previous antihypertensive therapy prob-
ably influenced on the lower prevalence of concentric hypertro-
phy and prevention of further development of serious systemic
atherosclerosis and renal damage.

Keywords: end organ damage, concentric hypertrophy, renal
damage, atherosclerosis

PREVALENCE OF METABOLIC SYNDROME AND ITS COMPONENTS IN PATIENTS OB-
SERVED IN HISPA CENTER KRAGUJEVAC, SERBIA

Marijana Petrovic', Marko Vuleta', Srdjan Milanov!, Dalibor Dragisic?, Nebojsa Tasic?, Goran Davidovic!
'HISPA center Kragujevac, Clinic of Cardiology, Clinical center Kragujevac, Kragujevac, Serbia
*University Hospital Center “Dr Dragisa Misovic-Dedinje”, Belgrade, Serbia
*Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: Metabolic syndrome, sometimes known by other
names, is a clustering of several medical conditions: central obesity,
hypertension, atherogenic dyslipidaemia and elevated fasting glu-
cose/diabetes mellitus. Hypertension is one of the central compo-
nents of metabolic syndrome with the estimated prevalence of about
85% in patients with metabolic syndrome. Every component by it-
self represents significant risc factor for cardiovascular morbidity
and mortality, and rates of serious events increase with the number
of components of metabolic syndrome. Aim was to investigate the
prevalence of metabolic syndrome in patients examined in HISPA
center Kragujevac, as well as the number of present components.

Methods: Research included 200 patients observed in HISPA
center Kragujevac, Serbia, during the one year period. Patients
had baseline and control visits, after 3 or 6 months, and out of 500
patients observed during this period, only 200 with complete as-
sessment of hypertension were included into analysis. Definition
of metabolic syndrome was made by using IDF criteria for diagno-
sis: central obesity (waist circumference >94cm in man and >88cm
in woman) plus at least 2 of the following criteria: elevated serum
triglycerides (>1.7 mmol/L); lower serum HDL (<1.03 mmol/L for
man and <1.29 mmol/L for woman); high blood pressure (>130
mmHg systolic or >80 mmHg diastolic) or data on previous hy-
pertension treatment; high fasting glucose (>5.6 mmol/L) or previ-
ously diagnosed diabetes mellitus type 2.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population was
55.19+11.24 years. Central obesity was highly prevalent in the study
population. BMI was >25 kg/m?* in 170 (85%), showing that majority
of subjects were overweight/obese (x* p=0.000), average BMI was
31.6+6.38 kg/m2. Waist circumference was in 150 (75%) patients
>94/88cm (x% p=0.000), average values were 109.54+13.7 cm. Tri-
glycerides were normal in 116 (58%) patients and elevated in only 26
(13%). HDL was significantly lower (x% p=0.000), with 102 (51%) of
patients having values <1.03/1.29 mmol/L. Fasting glucose was >5.6
mmol/L in 90 (45%), with an average value of 5.80+1.08 mmol/L (t-
test; p=0.000), and diabetes was already diagnosed in only 40 (20%).
Hypertension was present in 165 (82.5%) of patients (x% p=0.000)
with 154 (77%) already were on antihypertensive therapy (x%
p=0.000). Metabolic syndrome was diagnosed in 136 (68%) patients
(x% p=0.000). Prevalence of patients with three, four or five compo-
nents was: 62 (31%), 48 (24%) and 26 (13%) patients (x% p=0.000).

Conclusions: Prevalence of metabolic syndrome is very
high so we can conclude that are patients have a higher cardio-
vascular risk. Central obesity, hypertension and low HDL were
the most often components of metabolic syndrome. The most
prevalent were patients with three components.

Keywords: metabolic syndrome, central obesity, hyperten-
sion, high triglycerides, low HDL, high fasting glucose
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PREVALENCE OF NOCTURNAL HYPERTENSION AND NON-DIPPING PATTERN OF BLOOD
PRESSURE IN PATIENTS EXAMINED IN HISPA CENTER KRAGUJEVAC, SERBIA

Dalibor Dragisic', Marijana Petrovic?, Marko Vuleta?, Goran Davidovic?, Nebojsa Tasic? Srdjan Milanov'
'University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia
*HISPA center Kragujevac, Clinic of Cardiology, Clinical center Kragujevac, Kragujevac, Serbia
*Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: Nocturnal hypertension and non-dipping of
blood pressure during sleep are distinct entities that often occur
together and are regarded as important signs of poor cardiovas-
cular prognosis. Nocturnal sympathetic overactivity has been sug-
gested as mediating nocturnal hypertension and non-dipping BP
pattern. It is estimated that approximately 22% of patients with
essential hypertension have a non-dipping pattern, and isolated
nocturnal hypertension, which may be present in 7% of hyperten-
sive patients, can only be diagnosed with ABPM. Aim was to inves-
tigate the prevalence of nocturnal hypertension and non-dipping
pattern in patients examined in HISPA center Kragujevac.

Methods: Research included 200 patients observed in HISPA
center Kragujevac, Serbia, during the one year period. Patients
had baseline and control visits, after 3 or 6 months, and out of 500
patients observed during this period, only 200 with complete as-
sessment of hypertension were included into analysis. ABPM pa-
rameters were estimated according to the latest ESC/ESH recom-
mendations. Nocturnal hypertension was defined as nocturnal
systolic blood pressure >120 mmHg or nocturnal diastolic blood
pressure >70 mmHg. Threshold for dipping was -10% of blood
pressure values between day and night period. According to the
dipping status patients were diveded into two groups — dippers,
which included normal and extreme dipping; and non-dippers,
which included non-dippers and risers. All data were statistically
analyzed in the SPSS for Windows.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population was

55.19+11.24 years. Out of total number 154 (77%) already were on
antihypertensive therapy (x2; p=0.000). Nocturnal systolic BP was
>120 mmHg in 120 (60%) patients (x2; p=0.000), with the average of
125.67+20.38 mmHg (t-test; p=0.000); nocturnal diastolic BP was >70
mmHg in 116 (58%) patients, with the average values of 74.31+11.91
mmHg (t-test; p=0.000). Overall, nocturnal hypertension, systolic, di-
astolic or both, was present in 141 (70.5%) patients (x2; p=0.000). Non-
dipping pattern of systolic BP was present in 139 (69.5%) patients (x2;
p=0.000), average values were -5.74+9.75 mmHg (t-test; p=0.000); and
for diastolic BP in 108 (54%) patients (x2; p=0.258), with an average
value of -9.62+13.18 mmHg (t-test; p=0.680). There was no significant
correlation between the use of different groups of antihypertensives
and the presence of nocturnal hypertension or non-dipping status.
LF/HF ratio was >2.0 in 70% of patients confirming that autonomic
balance is shifted towards sympathetic activity (t-test; p=0.000).

Conclusions: Nocturnal hypertension was highly prevalent,
even several times higher than previously reported. Although the
non-dipping status was also highly prevalent we should emphasize
that this group included ,riser” pattern as well. Among treated hy-
pertensive patients, nocturnal hypertension and non-dipping may
be partly related to the absence of uniform 24-hour therapeutic
antihypertensive coverage, perhaps especially in those treated with
single morning doses and/or short-acting antihypertensive medica-
tions. Other explanation for this high prevalence is the maintainance
of sympathetic overactivity during the nighttime.

Keywords: nocturnal hypertension, non-dipping, ABPM,
sympathetic overactivity

PULMONARY EMBOLISM - AN ETERNAL RIDDLE (CASE REPORT)

Vladan Miti¢
General Hospital Vranje, Serbia

Background: Pulmonary embolism (PE) is a major contributor
to global disease burden, including a high short-term mortality risk.
The epidemiology of PE is difficult to determine because it may re-
main asymptomatic or its diagnosis may be an incidental finding; in
some cases the first presentation of PE may be sudden death. In the
absence of hemodynamic instability at presentation, the diagnostic
work-up of a patient with suspected acute PE begins with the as-
sessment of the clinical or pre-test probability of PE. Clinical predic-
tion rules (Wells or revised Geneva) should be used to assess the
pretest probability of a PE diagnosis before laboratory or imaging
procedures. Whereas patients with high clinical probability for PE
(PE-likely) should directly undergo an imaging test, D-dimer test-
ing is recommended as the next diagnostic step in patients with
low or intermediate pre-test probability (PE-unlikely). According
to the recommendations of the European Society of Cardiologists
from 2014., a strategy for the treatment of PE is based on risk as-
sessment from dying after which the patients are divided into three
groups. Patients with PE who are at high risk are hypotensive (in-
dicating the limit of systolic arterial blood pressure of 90 mmHg),
patients with intermediate risk are with dysfunction of the right
ventricle and without hypotension and low the risk is patients who
have no right ventricular dysfunction and they are not hypotensive.

The basic treatment strategy for PE is reperfusion therapy for high
risk patients, anticoagulant therapy and monitoring for patients with
intermediate risk and anticoagulant therapy and quick release from
the hospital or complete outpatient treatment for patients with low
risk. Anticoagulation treatment for acute PE should cover at least 3
months. Direct oral anticoagulants are effective and safe alternatives
to standard anticoagulation regimens. In this case-report we pre-
sented a patient with a intermediate risk to PE as well as a diagnostic
procedure that we performed during his treatment in our depart-
ment. A 44 years old male was recivied with problems in the form of
dyspnoea, smallnes, weakness, accelerated heartbeat, sweating. The
risk factors that our patient has are: hypertension, diabetes mellitus,
dyslipidemia, obesity. The blood pressure was 80/60mmHg, pulse
frequency 182/min, the saturation with oxygen was 85%. By the doc-
tor on reception, it was percieved as a paroxysmal supravenricular
tachycardia and was treated in that direction. After stabilization of
the patient’s overall condition and urgently performed analyses, the
patient was diagnosed with standard diagnostic procedures and ad-
equate therapy was included which resulted in a favorable outcome.
6th day of hospitalization were released in stable condition with oral
anticoagulants included.
Keywords: embolism, risk factors, D-dimer, anticoagulant,



RADIOFREQUENT CATHETER ABLATION LEFT ACCESSORY PATHWAY

A. Grbovi¢, N. Tasi¢
Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: The safety and efficacy of radiofrequent (RF)
catheter ablation of an accesory AV pathway have made abla-
tion the tretment of choice in patients who have VR tachy-
cardia, and or atrial fibrillation (AF) associated with a rapid
ventricular response over the AP. To compare results of the
left-sided AP RFA in first 58 cosecutive patients with mani-
fested preexcitation, traeted at Dedinje Cardiovascular Insti-
tute in Belgrade.

Results: Total procedure time was significantly different
(p<0,05) between the localization of AP on the MA (60,0+26,0
for anterior; 45,2+28,4 for anterolateral; 73,9+27,9 for lateral;
59,1+25,5 for posterolateral and 83,1+29,6 for posterior). Also
significant difference was noted in the number of applied RF
pulses (9,0+4,5 for anterior; 4,3+4,7 for anterolateral; 8,1+5,8
for lateral; 4,0+2,9 for posterolateral and 8,1+4,2 for posteri-
or; p< 0,05). The fluoroscopy time did not differ significantly

(p=0,078). Atrial fibrillation was present in 25,5 % patients be-
fore the procedure. Transaortic approach is more offten used
(74,1%) for ablation left-sided pathways, than tras-septal ap-
proach. There were no significant differencse between groups
in primary success rates (100% for anterior and anterolateral,
82,1% for lateral, 100% for posterolateral and 88,9% for pos-
terior, p=0,672), reccurence rates (10,7% lateral and 5,5% for
posterior; p=0,023) and final success rates (100% for anterior,
anterolateral and posterolateral, 94,8% for lateral and 89,3%
for posterior; p=0,421).

Conclusion: Although total procedure time and the number
of applied RF pulses were highest for lateral and posterior path-
ways, succes rate was similar for RF ablation of all AP along the
MA localisations.

Keywords: radiofrequent catheter ablation, atrial fibrillation,
tachycardia

RECOVERY OF ISCHEMIC MYOCARDIUM AFTER CORONARY ARTERY BYPASS SURGERY :
THE ROLE OF HIBERNATION

E.Stefanovic, P. Otasevic', L.Lausevic-Vuk', P. Milojevic', N.Tasic!, M.Jovic®
'Dedinje Cardiovascular InstituteBelgrade, Serbia
*Military Medical Academy, Belgrade, Serbia

Background: The aim of this study was to investigate the
morphologic characteristics of the hibernating human myo-
cardium and ,thrue the correlation its with dobutamine stress
echocardiography (DSE), to study the potential for myocardial
recovery in coronary artery disease.

Methods: We evaluated 15 patients with coronary disease
(58+/-12 years old, ejection fraction 38 +-/14%) with a corre-
sponding wall motion abnormality on DSE (up to 10 micro-
grams kg (-1) min(-1) before coronary bypass surgery. During
surgery, transmural myocardial biopsies from hypokinetic or
akinetic area were perfomed (n=37). The samples of myocardi-
um were analyzed by histopathology and immunohistochemes-
try to investigate the extent of interstitial fibrosis, intracellular
and interstitial proteins.

Results: Among the 15 patients included in the study, 7 re-
covered function as assessed with an echocardiography, one
month after bypass surgery, 8 with DSE viability showed less
fibrosis and less vimentin expression,more glycogen, a higher ra-
tion of alpha-smooth muscle actin, actin and desmin then those
without recovery. The degree of severity of the morphological
changes (three stages) correlated well with the demonstration of
inotropic reserve during DSE and with the extent of postopera-
tive functional recovery (wall-motion score index, NYHA).

Conclusion: Myocardial hibernation as the adaptation to a
reduced oxygen supply in coronary artery disease, have an im-
portant role in potential recovery of ischemic myocardium after
coronary artery bypass surgery, as shown by more favourable his-
topathologic features.

Keywords: ischemic myocardium, bypass surgery, hibernation
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RELATION OF BODY MASS INDEX AND HEIGHT OF ARTERIAL BLOOD PRESSURE IN PER-
SONS WITH NORMAL AND EXCESSIVE NUTRITION

Dusan Miljkovi¢, Sladana Todorovi¢
Health Center Varvarin, Varvari, Serbia

Background: Excessive weight, especially when combined
with increased visceral obesity, is the major cause of arterial hy-
pertension. The aim of this study was to examine the relationship
and correlation between the body mass index and the height of
arterial blood pressure in people with normal and excessive nu-
trition.

Methods: The study included 184 persons (68.3 + 22.8),
105 women (69.0 + 12.0) and 79 men (68.3 + 11.8) (p> 0.05), 42
normally nourished (BMI <25.0 kg / m?®) and 142 overweight
(BMI>25.0 kg / m®). The body mass index (BMI) was calculated.

Based on BMI, respondents were classified into different cat-
egories of nutrition: normal (18.5-24.9) 42, increased body weight
(25.0-29.9) 60, obesity I (30.0 - 34.9) 43, obesity II (35.0 - 39.9) 31,
obesity III degree (> 40.0) 8.

Results: The average value of blood pressure normally fed
is 134.0 + 16.3 / 83.0 £ 8.1, increased body weight 142.5 + 19.9
/86.0 + 6.2, I degree 151.3 + 18.5 / 88.9 £ 6.3, II degree 161.1
23.6/92.5+7.6,111 degree 154.5 + 21.8 / 93.7 + 7.4, total obesity
155.2 + 20.5/ 90.7 + 7.2, overweight 149.8 + 21.3 / 88.7 + 7, 4.
Total obese persons have significantly higher systolic (p <0.01)
and diastolic pressure (p <0.01) than normal persons. Over-
weight have significantly higher systolic (p <0.01) and diastolic
pressure (p <0.01) than normal persons. In patients with I and

II degree of obesity, there is a positive correlation between BMI
and systolic pressure (r = 0.239 p> 0.05; r = 0.649 p <0.01) with
equations of the regression direction y = 2.769x + 61.938 and y
= 10.881x - 242.912. In people with I and II degree of obesity,
there is a positive correlation between BMI and diastolic pres-
sure (r = 0.336 p> 0.05; r = 0.267 p> 0.05) with equations of
regression direction y = 1.327x + 46.171, y = 5.938x - 127.978
. In total obesity, a positive, significant correlation of BMI and
systolic (r = 0.383; p <0.01) and BMI and diastolic pressure (r =
0.305; p <0.01) were found with BMI and systolic y = 1.940x +
86.87 and BMI and diastolic pressure y = 0.542x + 71.64 In over-
weight, there is a positive, significant correlation between BMI
and systolic (r = 0.417 p <0.01) and BMI and diastolic pressure
(r =0.417 p <0.01) with equations of direction of regression for
BMI and systolic y = 1.77x + 93.27 and BMI and diastolic pres-
sure y = 0.794x + 63.36.

Conclusion: The direction of linear regression, the positive
and significant correlation of body mass index (BMI) and blood
pressure, and the finding of statistically significantly higher sys-
tolic and diastolic pressure in obese individuals compared to nor-
mally nourished, suggests that obesity is a significant risk factor
in the onset of arterial hypertension.

Keywords: obesity, body mass index, arterial hypertension

SEX-BASED ASSOCIATION OF SERUM URIC ACID AND LEFT VENTRICULAR REMODELING
IN HYPERTENSIVE PATIENTS

D. Tasic!, N. Tasic!, A. Stevanovic? D. Dragisic®, M. Deljanin-Ilic*, S. Stojanovic*, Z. Citakovic®
!Cardiovascular Institute ,Dedinje”, Belgrade, Serbia
*Railway Health Care Institute, Belgarde, Serbia
*Univeristy Hospital Center ,Dr Dragisa Misovic — Dedinje", Belgrade, Serbia
“Institute of Cardiology “Niska Banja’, Medical Faculty University of Nis, Serbia
*General Hospital ,Uzice", Uzice, Serbia

Background: Serum uric acid is a risk factor for cardiovascu-
lar disease. Increased uric acid serum levels are a common find-
ing in patients with high blood pressure. Left ventricular (LV)
hypertrophy, which is likely to be involved in cardiovascular dis-
ease, is the most common cardiac complication caused by hyper-
tension. Several studies have shown that serum uric acid (UA) is
associated with left ventricular (LV) hypertrophy. The aim of the
study was to determine sex-based association of serum uric acid
and left ventricular hypertrophy in hypertensive patients.

Methods: The study included 130 hypertensive patients
(70 or 53,8% males and 60 or 46,2% femals, mean age 61+11,4
years). All patients underwent clinical examination, with an-
thropometric measurements (body mass index (BMI) and
waist size), ECG analysis and echocardiography. Left atrial
diameter (LA), enddiastolic and endsystolic left ventricular
diameters (LV EDD, LV ESD), left ventricular ejectin fraction,
relative wall thickness (RWT) and left ventricular mass index
(LVMI) were measured by echocardiography. To determine
the factors influencing the LVMI, multiple regression analysis
was carried out.

Results: Patients in studi compared based on gander were
without differences by age, BMI, hypertension duration, sys-
tolic and dyastolic blood presure values. Men more common
were smokers (35 (50%) vs 16 (26,7%), p=0,01) and alcohol
users (15 (21,4) vs 1 (1,67), p=0,001) compared to women.
Serum uric acid was significantly higher in men (0,373£110,9
vs 308,5£11,8, p<0,001) and further analysis was calculated ac-
cording to sex. There were significant correlations between se-
rum uric acid and BMI (r=0,378, p=0,011), LV EDD (r=0,576,
p=0,016), LV ESD (r=0,619, p=0,008) and LVMI (r=0,518,
p=0,033) but only in women. Regression analysis also revealed
that the LVMI was independently associated with serum uric
acid concentration in women (B=0,986, p=0,045), but not in
men (B=0,996, p=0,409).

Conclusion: In hypertensive patients link between serum
uric acid and left ventricular geometry is much stronger in fe-
males than in males. It remains unclear whether uric acid is only
a marker or also a causal factor of left ventricular remodeling.

Keywords: serum uric acid, left ventricular remodeling,
hypertension



SIMILARITIES AND DIFFERENCES IN EPIDEMIOLOGY AND RISK FACTORS OF CEREBRAL
AND MYOCARDIAL ISCHEMIC DISEASE

A. Stevanovic’, N. Tasic?, D. Tasic? D. Dragisic’, M. Deljanin-Ilic%, S. Stojanovic?, Z. Citakovic®
'Railway Health Care Institute, Belgarde, Serbia
“Cardiovascular Institute ,Dedinje®, Belgrade, Serbia
3Univeristy Hospital Center ,Dr Dragisa Misovic — Dedinje®, Belgrade, Serbia
“Institute of Cardiology “Niska Banja’, Medical Faculty University of Nis, Serbia
*General Hospital ,Uzice", Uzice, Serbia

Background: Ischemic heart disease and cerebral ischemia
represent the leading causes of mortality worldwide. Both enti-
ties share risk factors, pathophisiology and etiologic aspects by
means of a main common mechanism, atherosclerosis.

The autors aimed to considering the differences and similari-
ties in epidemiology and risk factors that could be found in be-
tween both entities.

Methods: In a retrospective sudy 403 patients were included
and divaded into two groups: group of 289 patients with his-
tory of myocardial infarction (AMI), and group of 114 patients
with hisory of ischemic stroke (IS). All patients were evaluated
for nonmodifiable risk faktors, which included age and sex, and
modifiable, suck as hypertension, dyslipidemia, diabetis, obesity,
physical activity and smoking. Differences in some epidemiologi-
cal aspects were also considered: profession, marital status, alco-
hol consumption, exposure to stress

Results: Patients with history of IS were significantly older
then AMI patientes (68,6 + 30,7 vs 64,3 + 10,0, p=0,036), with
higher diastolic blood pressure (87,1 + 10,2 vs 83,6 + 104,

p=0,003) and also with higher Sokolow-Lyon index in ECG, as
a index of left ventricular hypertrophy (19,2 + 9,1 vs 14,7 * 6,5).
There were no significant differences between groups in the esti-
mated body mass index and waist size. Also differences between
groups in stress exposure, profession, alcohol consumption or
physical activity were no significant. Patients in AMI group were
more frequently male (199 (69%) vs 59 (52%), p=0,001), married
(252 (87%) vs 88 (77%), p=0,037), smokers (162 (56%) vs 50 (44%),
p=0,027) and with higher incidence od dyslipidemia (217 (75%) vs
73 (64%), p=0,026) compared with SI group. Incidence of arterial
hypertension and diabetes was similar in both groups.

Conclusion: Both entities share similar pathophysiological
mechanisms and, consequently, main traditional risk factors.
However, incidense of myocardial infarction increases with male
sex, dyslipidemia, smoking and marital status, while incidense of
ischemic stroke increases with age, higher diastolic blood pres-
sure and also with higher Sokolow-Lyon index in ECG.

Keywords: cerebral disease, myocardial ischemic disease,
risk factors

SUCCESS OF RADIOFREQUENCY ABLATION IN TREATMENT
OF PATIENTS WITH CARDIAC ARRHYTHMIAS

R. Juréevi¢ Mudri¢!, Angelkov L.}, N. Tasi¢!, S. Pavlovi¢?, R. Babi¢!, D. Vukajlovi¢!, V. Risti¢!, M. Tomovi¢!, D. Koji¢!, S. Bozovi¢ Ogarevic¢!, A. Grbovi¢ ?,
b. Pordi¢!, M. Babi¢' i P. Milojevi¢!
'Cardiovascular Institute ,Dedinje”, Belgrade, Belgrade, Serbia
*Medical Faculty, University of Belgrade, Belgrade, Serbia

Background: Numerous trials have shown high success of ra-
diofrequency ablation (RFA) in treatment of patients with cardiac
arrhythmias.

We aimed to examine RFA initial success in treatment of
different cardiac arrhythmias and success after 6 months of
follow-up.

Methods: The present study included 320 patients in which
RFA was performed in the Cardiovascular Institute “Dedinje”
during 2012 year. We evaluated RFA immediate success and suc-
cess after 6 months of follow-up. For statistical analysis we used
T-test, chi-square test and linear regression analysis (P<0.05).

Results: RFA initial success is for RFA of AV node and atrio-
ventricular nodal reentrant tachycardia (AVNRT) 100%, RFA of
pulmonary veins 99%, RFA of ventricular tachycardia 94%, RFA
of atrial flutter 92%, RFA of premature ventricular complexes

(PVC) and Wolf-Parkinson-White (WPW) syndrome 87% and
RFA of atrial tachycardia 78%. Success of RFA after 6 months of
follow-up is for RFA of AV node 100%, RFA of AVNRT 94%, RFA
of atrial flutter 90%, RFA of WPW syndrome 86%, RFA of ventric-
ular tachycardia 85%, RFA of pulmonary veins 79% (paroxysmal
atrial fibrillation 88% and persistent form 63% with significant
difference P<0.05), RFA of PVC 78% and RFA of atrial tachy-
cardia 67%. Significant negative correlation was found between
number of PVC and left ventricular ejection fraction (P<0.05)
before RFA of PVC.

Conclusion: This study proved very high RFA initial success
in treatment of cardiac arrhythmias and satisfactory RFA success
after 6 months of follow-up.

Keywords: radiofrequency ablation, premature ventricular
complex, ejection fraction
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SUCCESS, FOCUS LOKALIZATION PREMATURE VENTRICULAR COMPLEXES
END COMPLICATION IN TREATMENT PATIENTS
OF RADIOFREQUENCY ABLATION

S. Bozovi¢ Ogarevi¢, L. Angelkov, N. Tasi¢
Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: The aim of this study was to examine the ef-
fectiveness of radiofrequency ablation (RFA) in the treatment of
patients with ventricular premature complex (VPC), focus local-
ization and complications during the RFA.

Methods: The present study included 302 patients in which
RFA was performed in the Institute for Cardiovascular Diseases
“Dedinje” during period 2010.-2013. year. We evaluated RFA im-
mediate success and success after 6 months of follow-up, local-
ization PVC end complications RFA.

Results: Acute success RFA of PVC: 87% successful, 13% un-
successful. Success of RFA after 6 months of follow-up is for RFA of
PVC 78%, 22% unsuccessful. Focus localization PVCs: ~ 90% of all
IPVCs are outflow PVCs. RVOT 66% (RVOT septal 48.3 %, RVOT
free wall 14.3%, PA 2.0%, para Hiss 1.4%). LVOT 33.9% (LCC 18.4%,
RCC 6.1%, GCV+ALV 2.0%, AMC 2,0%, MA 5.4%).Complication

RFA: 1.vascular access — 19 patients (dissection a. femoralis 2, he-
matoma 16, pseudoaneurism 1) 2. tamponada 1 patient.

Conclusion: This study proved very high RFA initial success
in treatment of PVC and satisfactory RFA success after 6 months
of follow-up.PVC from outflow tract (RVOT,LVOT) are the most
frequent idiopathic clinic arrhythmia ~90%. Catheter ablation al-
lows permanent elimination of focuses of VES / VT and actual
healing process. Intervention approach in resolving off focuses
VES/VT is the first option of treatments for patients with: 1. ar-
rhythmia induced by Cardiomyopathy, 2. frequent episodes of
monomorphic VES / VT and severe symptoms, 3. when a patient
does not want to take antiarrhythmic drugs.

Keywords: radiofrequency ablation, premature ventricular
complex, focus PVC

SYSTEMIC HEMODYNAMIC ATHEROTHROMBOTIC SYNDROME (SHATS) -
ENTITY THAT WE SHOLUD INCLUDE IN DAILY CLINICAL PRACTICE

Dragisic Dalibor!, Petrovic Marijana?® Vuleta Marko? Davidovic Goran?, Tasic Nebojsa®, Milanov Srdjan'
"University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia
*HISPA center Kragujevac, Clinic of Cardiology, Clinical center Kragujevac, Kragujevac, Serbia
*Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: Systemic hemodynamic atherotrombotic syn-
drome (SHATY) is defined by both vascular (one or more clinical/
subclinical vascular diseases) and blood pressure components
(one or more phenotypes of BP variability), although the precise
definition and criteria of SHATS are not clearly established yet.
SHATS is clinically important for predicting future sustained hy-
pertension in younger subjects. Early detection of SHATS may
raise the alert for prevention of organ damage in this early stage.
Aim was to investigate the possible presence of SHATS in our
patients combining marker of atherosclerosis and values of BP
variablity.

Methods: Research included 200 patients observed in HISPA
center Kragujevac, Serbia, during the one year period. Patients
had baseline and control visits, after 3 or 6 months, and out of
500 patients observed during this period, only 200 with complete
assessment of hypertension were included into analysis. All blood
pressure parameters were estimated according to the latest ESC/
ESH recommendations. For 24h blood pressure variability we
used a threshold for standard deviation of 15% for systolic and
9% for diastolic to define the groups with normal and higher vari-
ability. Carotid intima-media thickness >0.9 mm or carotid ath-
erosclerotic plaque, renal resistive index > 0.7 and pulse pressure
> 40 mmHg were used as markers of clinical/subclinical vascu-
lar disease. For pulse pressure we used 24h average values from
ABPM. Limitation of the study was lack of pulse wave velocity
estimation.

Results: Study population consisted of 135 (67.5%) of male
and 65 (32.5%) of female subjects. Mean age of the population was
55.19+11.24 years. IMT > 0.9mm was measured in 116 (58%) which
was significant (x2; p=0.024); renal RI was >0.7 in 102 (51%) — x2;
p=0.770. Pulse pressure was > 40 mmHg in 160 (80%) which was a
significant majority of patients (x2; p=0.000). Average values of pulse
pressure were 51.20+12.8 mmHg (t-tes; p=0.000). Blood pressure
variability, defined through standard deviation of 24h values was
>15% for systolic BP in 144 (72%) patients (x2; p=0.000), with an av-
erage of 19.04+7.16 mmHg (t-test; p=0.000), and >9% for diatolic BP
in 168 (84%) patients (x2; p=0.000), with an average of 16.06+6.76
mmHg (t-test; p=0.000). Statins were administrated in only 99
(49.5%) patients on baseline (x2; p=0.888)

Conclusions: High markers of clinical/subclinical vascular
disease, carotid IMT and pulse pressure showed that the athero-
sclerosis was significantly present in a study group. Blood pres-
sure variability was significantlly pronounced. Combined with
markers of vascular disease, it shows us that we should consider
the presence of SHATS in daily clinical practice for prompt end
organ damage evaluation, especially in younger subjects. Con-
sidering that patients were mostly middle-aged further reserch
should include pulse wave velocity estimation as more reliable
marker than pulse pressure in this age group. Use of statins in
a prevention of future atherosclerotic changes should be higher.

Keywords: systemic hemodynamic atherothrombotic syn-
drome, blood pressure variability, IMT, pulse pressure



THE ASSOCIATION BETWEEN OBESITY AND VISIT-TO-VISIT VARIABILITY IN SYSTOLIC
BLOOD PRESSURE- A PROSPECTIVE STUDY

Marina Deljanin Ilic!, Sanja Stojanovic!, Stevan Ilic!, Nebojsa Tasic?, Dalibor Dragisic?, Bojan Ilic!, D. Petrovic!
'Institute for treatment and rehabilitation “Niska Banja’;, Nis, Serbia
*University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia

Background: With the prevalence of obesity, which should
already be considered as a pandemic phenomenon (with all ac-
companying health risks), both prevention and health education,
as well as identifying predictors for the development of obesity-
related diseases are primary. The pathophysiological relationship
between obesity and visit-to-visit variability in systolic blood pres-
sure (SBPV) has not been completely resolved. The aim of the study
was to investigate the association between obesity and visit-to-visit
variability in systolic blood pressure in hypertensive patients.

Methods: Prospective study included 300 randomly select-
ed hypertensive patients (147 men and 153 women, mean age
67.76+9.84 years), who were divided, according to body mass index
(BMI>30 kg/m?®), to groups of obese (n=249) and non-obese exam-
inees (n=51). The study comprised three visits during the follow up
period of 22-months. Obesity was defined as BMI, as the parame-
ter of total obesity and it was defined as waist circumference (WC),
as the parameter of central obesity. SBPV for each examinees was
defined using the standard deviation (SD) from 3 values of systolic
blood pressure (SBP). In order to estimate detailed evaluation of
distribution SBPV quartiles of SBP-SD were formed.

Results: The values of SBP and SBP-SD were significantly
higher in the group of obese hypertensive patients than in the
group of non-obese patients (126.67+8.22 vs 120.45+7.79 mmHg,
11.00+5.64 vs 7.3413.96; p<0.01). There was statistically stron-
ger correlation between SBP-SD and BMI compared to large WC
(p0=0.425 vs p0=0.356, p<0.01). The analysis showed statisti-
cally significant average decrease of SBP-SD for 8.2 mmHg, BP
for 31/8 mmHg, BMI for 3.8 kg/m?* and WC for 10 cm. TT The
highest SBPV was recorded in the 4th quartile in obese patients
(43.13+7.50 mmHg).

Conclusion: Our findings suggest an association between
parameters of obesity and increased visit-to-visit variability in
systolic blood pressure in hypertensive patients. During follow-
up 22-months periods, reduction of body weight was associated
with reduction of blood pressure values, and lower value of blood
pressure variability. Persistently decrease both body weight and
visit-to-visit variability may explain lower cardiovascular risk in
obese-related disease.

Key words: Obesity, hypertension, visit-to-visit sistolic
blood pressure variability.

THE SIGNIFICANCE OF ADIPONECTIN AS A MARKER
OF PREHYPERTENSION AND HYPERTENSION IN PATIENTS
WITH METABOLIC SYNDROME

Sanja Stojanovic', Marina Deljanin Ilic', Stevan Ilic!, Nebojsa Tasic? Dalibor Dragisic?, Bojan Ilic!, Dejan Petrovic!, Dragan Marinkovic'
'Institute of Cardiology “Niska Banja’, Medical Faculty University of Nis, Serbia
2University Hospital Center “Dr Dragisa Misovic-Dedinje’, Belgrade, Serbia

Background: Hypertension is associated with significant
differences in adipose tissue metabolism (especially decreased
adiponectin concentration), with an increase in total and central
obesity and the higher risk of cardiovascular events. The aim of
the study was to determine adiponectin concentration in patients
with metabolic syndrome (MetS) and prehypertension (Pre-HT)
or hypertension (HT) and to estimate relationship between adi-
ponectin concentration and components of MetS.

Methods: This cross-sectional study involved randomly se-
lected 120 subjects (60 men and 60 women, mean age 54.23+15.53
years), who were divided in four groups: MetS+normotensive,
n=30; MetS+Pre-HT, n=30; MetS+HT, n=30; Control group (no
MetS, no Pre or HT, n=30). In all subjects serum adiponectin con-
centration was measured by ELISA method, and serum triglyc-
eride concentration, fasting plasma glucose (FPG), Homeostasis
Model Assessment of Insulin Resistance index (HOMA-IR), total
cholesterol (TC) and high-density lipoprotein (HDL) were deter-
mined. Obesity was evaluated through body mass index (BMI),
waist circumference (WC), and body fat percentage (BEP).

Results: Serum adiponectin was the lowest in group with MetS
and HT (1092.06+488.91 pg/mL), significantly lower (p<0.01) in
MetS+ Pre-HT group (1134.15+510.11 pg/mL), and it was the
highest in the control group (1670.27+500.12 pg/mL). Adiponec-
tin negatively correlated with most components of MetS (p<0.01);
blood pressure (r=-0.286), systolic blood pressure (r=-0.313),
waist circumference (r=-0.309), triglycerides (r=-0.295), FPG (r=-
0.208), HOMA-IR (r=-0.259), and positively with HDL-cholesterol
(r=0.156, p>0.05). In logistic regression analysis, the level of adi-
ponectin and WC were distinguished as the strongest predictors
of Pre-HT and HT. In patients with MetS value of adiponectin
>1266.54 pg/mL was associated with a lower risk of Pre-HT, and
value of 21159.98 pg/mL was associated with a lower risk of HT.

Conclusion: Patients with metabolic syndrome have low
adiponectin levels and this hypo-adiponectinemia may indicate
prehypertension or hypertension. There is a strong relationship
between adiponectin level and components of MetS.

Keywords: adiponectin, prehypertension, hypertension,
metabolic syndrome
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THE IgM ISOTYPE OF ANTI-B2GPI ANTIBODIES: SIGNIFICANT DIFFERENCE
IN HYPERTENSIVE AND NORMOTENSIVE PATIENTS WITH PRIMARY
ANTIPHOSPHOLIPID SYNDROME

M. Becarevi¢!, Svetlana Ignjatovi¢?
'University of Novi Sad, Faculty of Medicine, Department of Pharmacy, Novi Sad, Serbia
“University of Belgrade, Faculty of Pharmacy, Belgrade, Serbia

Background: Antiphospholipid syndrome (APS) is an autoim-
mune disease that is characterized by the recurrent thrombosis and/
or pregnancy losses and by the presence of antiphospholipid antibod-
ies (anticardiolipin (aCL), anti-b2gpl (aB2gpl), lupus anticoagulants
(LA)). In the absence of any additional diseases APS is designated as
primary (PAPS). It was reported that arterial hypertension might be
an independent factor for thrombosis recurrence in APS. Therefore,
we analyzed the prevalence of hypertension in a group of PAPS pa-
tients and potential differences in regard to the presence of aPL Abs in
subgroups of PAPS patients with and without hypertension.

Methods: This study included 33 (23 female and 8 male)
patients with primary APS (mean age: 40.64 + 13.51 years). An-
tiphospholipid and Abs against oxidized LDL (anti-oxLDL Abs)
were determined by ELISA.

Results: Hypertension was present in 12/33 (36.36%) of PAPS
patients. Patients older than 40 years of age more frequently had

hypertension (x2 = 5.308, P = 0.021) In addition, hypertension was
present in: 8/24 patients with positive LA, in 3/18 patients with posi-
tive IgM isotype of aCL, in 7/18 patients positive for the IgG aCL,
in 5/15 patients positive for the IgG isotype of ab2gpl Abs. Mann-
Whitney test revealed that the IgM aB2gpI Abs levels were signifi-
cantly different between hyper- and normotensive PAPS patients. In
8/21 patients with positive finding of anti-oxLDL Abs hypertension
was observed. In addition, hypertension was observed in 6/8 PAPS
patients with myocardial infarctions (x2 = 6.812, P = 0.009).

Conclusion: Strict control of blood pressure in PAPS pa-
tients might be inexpensive and efficient way to prevent recur-
rence of thrombotic episodes in these patients that frequently
suffer from recurrent thrombotic episodes despite life-long an-
ticoagulation therapy.

Keywords: antiphospholipid syndrome, IgG and IgM iso-
types of antiphospholipid antibodies, hypertension

THE IMPACT OF OBESITY ON THE SHORT-TERM AND LONG-TERM OUTCOMES AFTER
PERCUTANEOUS CORONARY INTERVENTION

D. Deki, A. Nikolic
Cardiovascular Institute ,Dedinje”, Belgrade, Serbia

Background: Impact of obesity on prognosis among those
with established coronary disease is less clear. The aim of this study
was to determine the significance of the obesity on outcome in pa-
tients after elective percutaneous coronary intervention (PCI).

Method: We examine 200 patients (mean age 58+8.7, 83.5%
men) who had successful elective PCI between Jun 1-November
30,2009. Obesity was defined according to body mass index (BMI):
overweight —25-30 kg/m?* obese class I — 30-34.9 kg/m? obese
class II >35 kg/m? waist circumference (WC) men/woman was >
94/80 cm and waist hip ratio (WHR) >0.90/0.84. MACE included
myocardial infarction (IM), stroke and cardiac hospitalization. We
compare 30 days, 12 months and 36 months outcome.

Results: Obese (BMI, WHR, WC) had higher value of dia-
stolic and systolic pressure and lower HDL value. There was no
statistically significant difference in MACE among obese and non
obese patient (BMI, WC, WHR) after 12 and 36 months. In con-
trast, incidence of 12 months MI was significantly lower in obese
(WC) (4.8% vs 14.3 %; p= 0.04), and incidence of 12 months tar-
get vessel revascularization was lower in obese (WHR) (12.3%, vs
27.3% p=0.015) compared with normal weight.

Conclusion: Obese (WC and WHR) had lower rates of 12
months IM and TRL, which may be explained by better use of
guideline-recommended medical and lower smoking rate.

Keywords: obesity, percutaneous coronary intervention

THE PREVALENCE OF ARTERIAL HYPERTENSION IN PATIENTS
WITH ATRIAL FIBRILLATION

Milovan Stojanovi¢, Marina Deljanin-1li¢, Valentina Miti¢, Ivana Krsti¢
Institute of Cardiology “Niska Banja’, Nis, Serbia

Background: With a prevalence of 3% in population, atrial
fibrillation (AF) is the most common arrhythmia on discharge
from the hospital. AF is more common in older people and pa-
tients who suffer from high blood pressure (hypertension), isch-
emic heart disease, heart failure, diabetes and renal failure. The
arrhythmia itself carries fivefold increased risk for stroke. On
the other hand hypertension is the most important and the most
common risk factor for stroke. To determine the prevalence of
hypertension in patients suffering from atrial fibrillation.

Methods: The present study included 167 patients with AF, of
which 115 men (68.86%) and 52 women (31.14%). Data on AF and
comorbidities were noted in a special form and a database taken
from medical history and medical examination.

Results: Of 167 patients with AF them 128 (76.65%) suffered
from hypertension, of whom 106 (82.81%) had regulated and 18
(14.06%), unregulated blood pressure while 4 patients (3.12%)
had no comment on the matter. The highest prevalence of HTA
is noted in permanent and the lowest in paroxysmal AF. The most
commonly used drugs in patients with AF were beta blockers
151p (80.42%), followed by ACEI 128p (75.65%) and diuretic 91p
(54.49%), and the rarest AT1 blockers 9p (5.39%).

Conclusion: Our study showed high prevalence of hyperten-
sion in patients with atrial fibrillation, especially in the group of
patients with permanent atrial fibrillation.

Keywords: arterial hypertension, atrial fibrillation



THROMBECTOMY IN THE TREATMENT OF THE STROKE -
CASE REPORT

Maja Vuckovic, Olga Radosavljevic, Milena Kostic
Primary Health Center Mladenovac, Mladenovac, Serbia

Background: Each year, around 300/100.000 people in Ser-
bia experiences stroke. Significant number of patients has per-
manent consequences-disability, in case when the treatment has
not been applied within first 3 hours of the symptoms onset. Me-
chanical thrombectomy is one of the newer of treatment options
in patients with thromb in cerebral circulation who have difficult
symptomatology and poor prognosis due to the presence of vari-
ous risk factors. Presentation of patient with stoke treated with
thrombectomy.

Method: Data for this article have been obtained from the medi-
cal records of patients (i.e. discharge list, e-chart, medical reports).

Presentation of case: 60-year old male patient with history
of hypertension, dilated cardiomyopathy with EF of 20%, per-
manent arrhythmia absoluta and pacemaker inserted in 2012.
On 11-Jul-2017 at 10.30, while in the waiting room of local
ambulance (village), patient experienced symptoms of acute
stroke including left-sided hemiplegia, dysarthria, left central
facial palsy. He was immediately transferred to Special Hospital
for CVA "Sveti Sava” with the thrombolysis initiated at 13.00.
CT of endocranium on admission showed an ischemic lesion in
development in right insuloopercular and frontal right cortico-
subcortically region, with an thrombosis in right ACM in the
M1 segment. Following CT, selective angiography of the right
ACI was performed where the thrombosis of the upper branch
of the ACM was observed. Subsequently, mechanical extrac-
tion of thrombus with stent with aspiration was performed and
complete TICI3 lumen reconstruction was achieved. Control

CT of endocranium on 12-Jul-2017 revealed clear demarcation
of the small acute ischemic lesion in the insular right area, with
a very small (4mm) ICH in the right corona radiata. CT of en-
docranium on 24-Jul-2017 showed no blood densities, but the
loss of the corticosubcortical border was maintained insuloo-
pecularly to the right. On 27-Jul-2017, the patient was consid-
ered stabile and was transferred to SBIB Mladenovac for fur-
ther treatment and evaluation on the cardiology department.
Upon admission, neurology examination revealed left central
facial paslsy and left-sided hemiplegia. He was hospitalized un-
til 04-Aug-2017 and discharged with significant improvement.
The patient is currently undergoing rehabilitation at RHC “Sel-
ters” and is able to walk with the support of other person or
kin. There is no evidence of left central facial palsy, but the
dysarthria is still present.

Conclusion: Prevention of cerebrovascular accidents
through identification and control of risk factors is crucial. It is
highly recommended that the health system is better organized
with the well-trained staff and improvement of technical equip-
ment in several healthcare institutions on the territory of the
Republic of Serbia, so that patients who have experienced stroke
can be transferred as soon as possible to an institution where ad-
equate care can be applied. Delay in treatment decreases chances
for recovery, especially when it comes to high-risk patients as
mechanical thrombectomy is one of the most important proce-
dures in treating the stroke.

Keywords: stroke, mechanical thrombectomy, time

WHAT IS HAPPENING IN EVERY DAY PRACTICE IN ERA OF NEW
ANICOAGULATS? PERSISTENCE OF VITAMIN K ANTAGONISTS
IN PATIENTS WITH NONVALVULAR AF AND STROKE

Dragana Kosevic', Radmila Amanovic Curuvija®, Ivana Petrovic', Petar Dabi¢!
!Cardiovascular Institute Dedinje, Belgrade, Serbia
*Hospital for cerebrovascular diseases Sveti Sava, Belgrade, Serbia

Background: The clinical practice guidelines recommend
Vitamin K antagonists and NOACS in all patients with non val-
vular atrial fibrillation for their efficacy in preventing stroke. The
aim of this study was to assess the adherence to stroke prevention
guidelines in patients with cardioembolic stroke due to nonvalvu-
lar AF and provide an overall picture on the extent to which prior
and current recommendations correspond to actually, every day
practice population.

Methods: We enrolled patients admitted to the hospital for
cerebrovascular disease “Sveti Sava” in first nine months with
cardioembolic stroke due to the nonvalvular AF. All patients
were taken medical history of nonvalvular AF and prior medi-
cal therapy, performed ECG, cranial MSCT, and color Doppler
ultrasonography of the main neck arterial vessels.

Results: In 93 patients referred due to ischemic stroke, 61
was female (mean age 75,6 years), 32 male (mean age 75,8
years). All of them had previous history of nonvalvular AF and
hypertension. Only 17 pts (18%) received VKA on the day of the
admission, and their INR ratio was within therapeutic ranges.
Mostly VKA was not recommended by family doctor or spe-
cialist, and they had no contraindications or comorbidities for
prescribing VKA.

Conclusions: In every day practice VKA prescription for
non valvular AF is extremely low and can not be scientifically
explained in light of well-known guidelines. Is it, than, real to
expect the adherence to stroke prevention in these pts with the
novel anticoagulants?

Keywords: non valvular AF, stroke, OAC, NOAC
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ROLE OF NUTRITION IN PREVENTION
AND TREATMENT OF CARDIOVASCULAR DISEASE

Dr Vesna Vuci¢
Centre of research excellence in nutrition and metabolism, Institute for Medical Research, University of Belgrade, Belgrade, Serbia

Nutrition plays a pivotal role in the development and preven-
tion of cardiovascular disease (CVD). Numerous studies have
found association between an excessive intake of fats (especially
trans and saturated fats), refined carbohydrates, salt and alcohol,
and inadequate intake of complex carbohydrates, dietary fibres,
antioxidants and unsaturated fatty acids. In order to prevent
development of CVD, World Health Organization (WHO) and
European Heart Network (EHN) recommend diets rich in veg-
etables, fruits, wholegrain cereals, nuts and seafood, with limited
intake of sugars, processed meat and refined grains. Intake of
trans fats should be as low as possible (up to 1% of energy). Intake
of unsaturated fats, in particular oleic acid and omega-3 fatty ac-

ids, should be increased since they exert protective effects against
CVD. Among vitamins, vitamin D is of special importance in
both prevention and treatment of CVD. However, supplementa-
tion is not as effective as dietary intake of vitamin D, or endoge-
nous synthesis. According to WHO and EHN, the recommended
daily intake of dietary fibre is more than 20g of non-starch poly-
saccharide. Nevertheless, dietary fibre intake in Europe is below
these recommendations. A number of observational and clinical
studies have shown that Mediterranean diet has anti-atherogenic
effect and is considered as the healthiest dietary pattern for the
prevention of CVD.
Keywords: Cardiovascular disease, nutrition

ENDOTHELIAL DYSFUNCTION AND NUTRITIVE INTERVENTION
IN RHEUMATOID ARTHRITIS

Mirjana Veselinovic,
University of Kragujevac, Faculty of Medical Sciences, Department of Rheumatology, Kragujevac, Serbia

Background: In rheumatoid arthritis (RA), higher mor-
tality is mainly due to cardiovascular disease, as a conse-
quence of accelerated atherosclerosis found in these diseases.
Endothelial dysfunction and the early stages of cardiovascular
(CV) disease may occur in the absence of any clinical symp-
toms. Hence, finding methods for assessing vascular dysfunc-
tion during the early stages of the disease is important, partic-
ularly in patient groups at high CV risk. Multiple studies have
shown that consumption of n-3 polyunsaturated fatty acids
has a special role in reducing chronic inflammation. Evidence
shows the impact that control of chronic inflammation has on
the reduction of the risk of cardiovascular disease.

The first aim of the study was to investigate whether
early signs of atherosclerosis and endothelial dysfunction,
as measured by IMT and brachial artery flow-mediated
(FMD) vasodilatation, were present in patients with RA
compared with controls. The second aim of this study was
to assess the oxidative stress status in patients with rheu-
matoid arthritis who used concentrated fish oil only or
concentrated fish oil in combination with evening prim-
rose oil in period of 3 months, by measuring markers of
free radical production and levels of antioxidant.

Methods: Sixty patients with RA and 30 matched
healthy controls without clinically evident CV disease
were studied. Brachial and carotid ultrasonography was
performed to determine FMD and IMT, respectively.

Patients with RA completed a 12-week, prospective,
randomized study of supplementation with fish oil (I
group) and fish oil with primrose evening oil (II group)
and control group was without supplementation. We
also assayed immunological, inflammatory and meta-
bolic laboratory markers.

Results: IMT was significantly higher in RA patients
(1.00 + 0.16 mm) patients than in controls (0.89 + 0.13
mm) (P = 0.001). FMD% was significantly lower in RA
(9.16 + 7.03) as compared to controls (12.60 + 5.49) (p
= 0.005). It showed statistically higher values of vWF in
the RA patients compared to the control group (p=0.01).
Plasma levels of TBARS and NO2-, were statistically sig-
nificant increased, also there was statistically significant
increased GSH levels in erythrocytes and statistically sig-
nificant decreased plasma levels of H202 in RA patients
who completed a 12-week study with marine n-3 fatty ac-
ids and ¥-linolenic acid (GLA).

Conclusions: The RA patients displayed accelerated
development of atherosclerosis,as indicated by the in-
creased IMT of carotid artery and impaired FMD. Our
findings indicate that intakes of fish oil and evening prim-
rose oil may be important to decrease inflammation, dis-
ease activity and oxidative stress biomarkers, through in-
creased activities of antioxidant enzymes.

Keywords: rheumatoid arthritis, endothel, n-3 PUFA



CORONARY ARTERY ANOMALIES IN ADULT POPULATION: AN ENTITY IN
SEARCH OF IDENTITY

R. Babic, M. Colic, D. Vucinic, N. Tasic, Z. Antonic, D. Sagic, P. Milojevic
Cardiovascular Institute Dedinje, University of Belgrade, School of Medicine, Belgrade, Serbia

Background: Coronary artery anomalies are infrequent but
anticipated findings during percutaneous interventions. Their
prevalence ranges from 0.5% to 1.3%. Compared to consistent
reporting in angiographic series, they seem to be underreported
in interventional studies. During the last year primary PCI pro-
gram, we encountered two patients with the solitary ostium for
all three coronary arteries in the right aortic sinus of Valsalva and
successfully managed both cases with implantation of drug elut-
ing stents. In general, both patients belonged to the class of the
Anomalous Origination of the Left Coronary Artery from the
Opposite Sinus of Valsalva (left ACAQOS).

Up to the present, several classifications of coronary artery
anomalies have been used, some of them been fragmental. The lat-
est classification came from Angelini’s group in 2007. Coronary ar-
tery abnormalities are classified into 4 categories: A. anomalies of
origination and course; B. anomalies of intrinsic coronary arterial
anatomy; C. anomalies of coronary termination; and D. anomalous
anastomotic vessels. Ectopic left coronary artery (or LAD) arising
from right coronary sinus has 4 possible paths: 1. between aorta
and pulmonary artery (interarterial), 2. intraseptal (or sub-pulmo-
nary), 3. anterior to pulmonary outflow, 4. posterior. Ectopic cir-
cumflex arising from right aortic sinus may have following courses:
1. posterior atrioventricular groove, or 2. retroaortic.

Misdiagnosis of unsuspected aberrant origin of coronary ar-
teries is a potential problem for busy operator leading to errone-
ous conclusion that the artery is occluded. Also, it is particularly
important to have this entity in mind when dealing with acute
coronary syndromes since the culprit lesion may be missed if the
aberrant coronary anatomy is not identified. Selective coronary

arteriography remains the gold standard for diagnosis of coro-
nary artery anomalies, but occasionally it may fail to identify the
proximal course of coronary arteries, where multi-slice CT gives
more detailed information on the proximal tract of coronary ar-
teries and on their relationship with the surrounding structures.
For diagnostic purposes we summarize useful hints for success-
ful angiographic recognition of dominant variants of anomalous
origin and course of left coronary artery from the right sinus of
Valsalva from the single RAO projection based on evocative “dot
and eye” described by Serota in 1990.

Also, we debate on the functional significance of coronary
anatomy anomalies emphasizing the novel findings that ischemic
risk and risk of sudden death exist not only in the traditionally
described inter-arterial course of left main originating from the
right coronary sinus, applying particularly for the population
of young competitive athletes. In certain cases, for further risk
stratification supplementary studies, such as exercise stress test-
ing, pharmacological stress echocardiography and ECG Holter
monitoring should be required.

Finally, when facing with coronary artery anomalies, particu-
larly with anomalous origin, either on diagnostic coronary an-
giography or during percutaneous procedures, operators should
not limit themselves just to reporting them, but they should try
to define their precise anatomy and to establish exact trajectory
of the course of main coronary arteries. For that reason, we call
for the inclusion of specific training in coronary artery anomalies
into the interventional cardiology fellowship curriculum.

Keywords: coronary artery anomalies, ACAQOS, percutane-
ous coronary intervention, sudden death

THE ROLE OF EXERCISE IN PREVENTION AND TREATMENT
OF CARDIOVASCULAR DISEASE

Vladimir Lj. Jakovljevic
University of Kragujevac, Faculty of Medical Sciences, Department of Physiology, Kragujevac, Serbia
First Moscow State University .M. Sechenov, Moscow, Russian Federation

Results from substantial number of surveys have shown ben-
eficial effects of physical activity and exercise training on cardio-
vascular system, both in prevention and treatment of cardiovas-
cular disease. Recent investigations have focused on assessing the
effects of different modalities of exercise training and which of
them has the most favorable effect. Two modalities of physical
activity are most often compared, high-intensity interval versus
moderate-intensity continuous training. Bearing in mind the
large number of variables that can affect results, such as age, type
of cardiovascular disease and consequently the limitations in ex-
ercise training, smoking, habits, diet, motivation, results are con-
troversial and considerably vary. In recent investigation from our

laboratory, which was performed on rats, it has been shown that
high-intensity interval training exerts more favorable effects on
heart function. We also in our previous research showed benefi-
cial effects of regular moderate exercise on heart. One of the key
determinants that affects the exercise outcomes is redox balance,
that is the ratio between the speed of production and elimination
of free radicals. Over all data indicate that routine prescription
of exercise training have has strong scientific support in healthy
population and in patients with cardiovascular diseases, but mo-
dality of exercise as well as quantity of physical activity should be
adapted to each patient individually.
Keywords: exercise, cardiovascular disease, redox balance
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CORONARY ARTERY ANOMALIES IN ADULT POPULATION:
AN ENTITY IN SEARCH OF IDENTITY

R. Babic, M. Colic, D. Vucinic, N. Tasic, Z. Antonic, D. Sagic, P. Milojevic
Cardiovascular Institute Dedinje, University of Belgrade, School of Medicine, Belgrade, Serbia

Coronary artery anomalies are infrequent but anticipated
findings during percutaneous interventions. Their prevalence
ranges from 0.5% to 1.3%. Compared to consistent reporting in
angiographic series, they seem to be underreported in interven-
tional studies. During the last year primary PCI program, we en-
countered two patients with the solitary ostium for all three coro-
nary arteries in the right aortic sinus of Valsalva and successfully
managed both cases with implantation of drug eluting stents. In
general, both patients belonged to the class of the Anomalous
Origination of the Left Coronary Artery from the Opposite Sinus
of Valsalva (left ACAOS). Up to the present, several classifications
of coronary artery anomalies have been used, some of them been
fragmental. The latest classification came from Angelini’s group in
2007. Coronary artery abnormalities are classified into 4 catego-
ries: A. anomalies of origination and course; B. anomalies of intrin-
sic coronary arterial anatomy; C. anomalies of coronary termina-
tion; and D. anomalous anastomotic vessels. Ectopic left coronary
artery (or LAD) arising from right coronary sinus has 4 possible
paths: 1. between aorta and pulmonary artery (interarterial), 2. in-
traseptal (or sub-pulmonary), 3. anterior to pulmonary outflow, 4.
posterior. Ectopic circumflex arising from right aortic sinus may
have following courses: 1. posterior atrioventricular groove, or 2.
retroaortic. Misdiagnosis of unsuspected aberrant origin of coro-
nary arteries is a potential problem for busy operator leading to
erroneous conclusion that the artery is occluded. Also, it is par-
ticularly important to have this entity in mind when dealing with
acute coronary syndromes since the culprit lesion may be missed if
the aberrant coronary anatomy is not identified. Selective coronary

arteriography remains the gold standard for diagnosis of coronary
artery anomalies, but occasionally it may fail to identify the proxi-
mal course of coronary arteries, where multi-slice CT gives more
detailed information on the proximal tract of coronary arteries and
on their relationship with the surrounding structures. For diagnos-
tic purposes we summarize useful hints for successful angiographic
recognition of dominant variants of anomalous origin and course
of left coronary artery from the right sinus of Valsalva from the
single RAO projection based on evocative “dot and eye” described
by Serota in 1990. Also, we debate on the functional significance
of coronary anatomy anomalies emphasizing the novel findings
that ischemic risk and risk of sudden death exist not only in the
traditionally described inter-arterial course of left main originat-
ing from the right coronary sinus, applying particularly for the
population of young competitive athletes. In certain cases, for
further risk stratification supplementary studies, such as exercise
stress testing, pharmacological stress echocardiography and ECG
Holter monitoring should be required. Finally, when facing with
coronary artery anomalies, particularly with anomalous origin,
either on diagnostic coronary angiography or during percutane-
ous procedures, operators should not limit themselves just to re-
porting them, but they should try to define their precise anatomy
and to establish exact trajectory of the course of main coronary
arteries. For that reason, we call for the inclusion of specific train-
ing in coronary artery anomalies into the interventional cardiol-
ogy fellowship curriculum.

Keywords: coronary artery anomalies, ACAQOS, percutane-
ous coronary intervention, sudden death
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ABSTRACT

Plasma-renin values vary in normotensive and hyper-
tensive populations. Some studies consider renin to be a key
factor in the aetiology of hypertension, but other studies note
that renin is an important factor in cardiovascular homeo-
stasis and functions more as a growth factor than as a pres-
sor hormone. The aim of this study was to assess the PRA
and aldosterone values under different salt intake regimes in
patients with essential hypertension. The study group con-
sisted of 50 untreated patients (27 women and 23 men; aver-
age age 42+9,2 yrs.; average BMI 27,91+4,6 kg/m?) with es-
sential hypertension. All patients were put on a high-sodium
diet (200 mmol NaCl per day) for one week after a week on
a low-sodium diet (20 mmol NaCl per day). Sodium sensi-
tivity (SS) was defined as a 10-mmHg increase in the mean
blood pressure at the end of the high- vs. the low-sodium
diet. The SS group consisted of 26 patients, and the sodium-
insensitive group consisted of 24 patients. The PRA and al-
dosterone levels were determined in 12 patients. PRA values
in the SS group during rest were significantly lower compared
with the salt-resistant group during all regimes of salt in-
take (F=10,56, p=0,0012). Salt loading in SS patients causes
a significant decrease in PRA (in rest and effort) values in
comparison to values during a low salt intake regime (rest:
t=4,49, p<0,001; effort: t=3,45, p<0,01). The PRA values in
the salt-resistant group did not vary significantly under the
different salt intake regimes. The aldosterone values followed
the pattern of the PRA values. It is necessary to distinguish in-
vestigations on salt intake effects based on incidence and value
of blood pressure and investigations on salt restriction’s effects
on of blood pressure levels (i.e., non-pharmacological hyper-
tension therapy).

Keywords: Hypertension, plasma renin activity, aldoste-
rone, salt sensitivity
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SAZETAK

Vrednosti renina u plazmi variraju u normotenzivnoj i
hipertenzivnoj populaciji. Neka istraZivanja ukazuju da re-
nin ima znacajnu ulogu u etiologiji hipertenzije dok druge
studije isticu njegovu ulogu u kardiovaskularnoj homeostazi
kao faktora rasta. Cilj studije je ispitivanje vrednosti plaz-
ma reninske aktivnosti (PRA) i aldosterone tokom razlicitih
reZima unosa soli kod bolesnika sa esencijalnom hipertenzi-
jom. U studiju je ukljuceno 50 nelecenih bolesnika. (27 Zena
i 23 muskaraca; prosecne starosti 42+9,2 godina.; prosecnog
indeksa telesne tezine 27,91+4,6 kg/m?) sa esencijalnom hi-
pertenzijom. Svi pacijenti su bili na dijeti bogatoj soli sedam
dana (200 mmol NaCl dnevno) posle nedelju dana na dijeti
sa niskim sadrzajem soli (20 mmol NaCl dnevno). So-senzi-
tivnost je definisana kao porast srednjeg krvnog pritiska za
10 mmHg na kraju poveéanog unosa soli u odnosu na period
sa niskim unosom soli So-senzitivnih bolesnika je bilo 26 dok
je so-rezistentih bilo 24. PRA i aldosteron su odredeni kod 12
bolesnika. Pokazano je da su vrednosti PRA u so-senzitivnoj
grupi bolesnika bili statisticki nize u mirovanje u poredenju
sa so-rezistentnim bolesnicim tokom svih rezZima unosa soli.
(F=10,56, p=0,0012). Takode je pokazano da je opterelenje
soli dovelo do znacajnog snizenja PRA kod so-senzitivnih
bolesnika (u miru i naporu) u poredenju sa PRA vrednosti-
ma tokom dijete sa niskim unosom soli (mirovanje: t=4,49,
p<0,001; naport: t=3,45, p<0,01). PRA vrednosti u so-rezi-
stentnoj grupi nisu znacajno varirale tokom razlicitih re-
Zima unosa soli. Vrednosti aldosterone su pratili obrazac
PRA vrednosti. Neophodno je preciznije istraziti sve obrasce
so-senzitivnosti radi bolje determinacije ne-farmakoloske te-
rapije hipertenzije kod ovih bolesnika.

Kljucne reci: hipertenzija, plazma reninska aktivnost,
aldosteron, so senzitivnost

UDK: 616.12-008.331.1:612.146; 613.291:664.41 / Ser ] Exp Clin Res 2017; Vol 18; Supplement No1l: 55-60
DOI: 10.1515/sjecr-2017-0036

G Corresponding author:
Nebojsa Tasic, nebtasa@yahoo.com



56

INTRODUCTION

With a decrease in extracellular volume, the binding
of ATII to its receptors on vascular smooth muscle cells
decreases due to previous ATII bindings to the same re-
ceptors, which leads to lower blood pressure levels. At the
same time, the number of ATII receptors is increased on
suprarenal glands, which causes increased aldosterone
production. The overall result is sodium retention with-
out a significant increase in blood pressure. It has been
reported that the modulation of the adrenal and vascular
responses to ATII is non-adequate in 30-50% of hyperten-
sive patients, who are then considered “non-modulators™.

Most patients with essential hypertension are not char-
acterized as expected (i.e., higher perfusion pressure in
juxta-glomerular cells and higher blood volume), with low,
inhibited plasma-renin activity (PRA) but are instead char-
acterized rather withby normal or even high PRA values.
According to Sealey and co., this discrepancy is caused by
nephron heterogeneity, with a special subgroup of isch-
aemic nephrons that contribute to high PRA values®

The third model of “non-modulation” was proposed by
Williams and Holenberg?®. Healthy individuals modulate
the response of target tissues to ATII according to their so-
dium intake. Decreased sodium intake is followed by an in-
crease in aldosterone production and a decrease in vascular
response. During sodium loading, the suprarenal response
is decreased, and the vascular response is increased, espe-
cially in the kidney circulation, which stimulates sodium
excretion from the kidney. Williams and Holenberg report-
ed that 50% of patients with essential hypertension with
normal and/or high PRA values are characterized with dis-
orders of ATII modulation on target tissues according to
sodium intake and are considered “non-modulators”. Regu-
latory disorders characterized by fixed ATII concentrations
in target tissues lead to increased aldosterone production
during sodium restriction and increased blood flow in the
kidney circulation during sodium loading. The confirma-
tion of this hypothesis was achieved by the correction of
abnormalities with ACE inhibitor administration.

Numerous mechanisms of pathogenesis in hyperten-
sive patients with low PRA values have been described*.
In the majority of patients, low PRA values are followed by
normal (not low, as expected) aldosterone values, which are
explained by increased sensitivity of the suprarenal glands
to ATII. Several studies have shown low rates of cardiovas-
cular complications in patients with essential hypertension
and low PRA values®®. Other studies have revealed that
diuretic therapy is more efficient in hypertensive patients
with low PRA values than in hypertensive patients with
high PRA values. In the former group, diuretic therapy
leads to smaller increases in PRA values, with smaller vas-
cular responses and aldosterone production, which cause
decreases in plasma volume and blood pressure’.

In “bipolar vasoconstriction-volume analysis’, the va-
soconstriction of the kidney’s arterioles is caused by ATII
actions, which are responsible for hypertension in patients

with high PRA values, and increased plasma volume, which
is responsible for hypertension in patients with low PRA
values . It should be emphasized that most clinicians and
research workers rely on PRA blood values, but the tissue
concentrations might be different, and the pathogenesis of
the disorder might be even more complicated.

AIM OF THE STUDY

The aim of this study was to assess PRA and aldoste-
rone values during different regimes of salt intake in pa-
tients with essential hypertension.

PATIENTS AND METHODS

The study group consisted of 50 untreated patients (27
women and 23 men; average age 42+9,2 yrs.; average BMI
27,91+4,6 kg/m?) with essential hypertension. The causes
of secondary hypertension were excluded with standard-
ized endocrinological investigation, and antihypertensive
therapy was stopped two weeks before the study. A finding
of fixed elevated blood pressure *160/95 mmHg without
therapy over at least four days was considered as stable
hypertension. Borderline hypertension was defined as a
temporary increase in diastolic pressure *90 mmHg dur-
ing three different measurements. Hypertension was clas-
sified according to the Seventh Joint Committee for the
detection, evaluation and treatment of hypertension. The
study was conducted in hospital. All patients were put on
a high-sodium diet (200 mmol NaCl per day) for one week
after a week on a low-sodium diet (20 mmol NaCl per day).
Sodium sensitivity was defined as a 10-mmHg increase in
mean blood pressure at the end of the high- vs. the low-
sodium diet. The sodium-sensitive group consisted of 26
patients, and the sodium-insensitive group consisted of 24
patients. The electrolytes in serum and urine and blood
pressure were measured on the last day of normal salt in-
take and on 1%, 3" and 5™ days of the low- and high-sodium
diets. All patients had normal sodium and potassium se-
rum concentrations. Sodium intake was controlled by 24-
hour urine sampling, and sodium excretion between 100
and 150 mmol/d was considered satisfactory. Calcium in-
take was standardized and was approximately 817 mg per
day. During the 7-day low-sodium diet, sodium intake was
balanced to achieve a sodium excretion of 40 mmol per
day. During the high-sodium intake, 10 mg of salt (NaCl)
was added to each participant’s normal food intake. So-
dium excretion more than 200 mmol/day was considered
satisfactory during the high-sodium diet. Blood samples
for aldosterone and PRA determinations were prepared
according to standardized procedures. Aldosterone was
measured using a Maia-Biodata radioimmunoassay with a
normal range of 0.03324-0.4155 nmol/l in the lying position,
with an interassay CV=8.8% and an intraassay CV=7.6%.
PRA was measured using a Sorin Biomedica radioimmuno-



Table 1. Average PRA and aldosteron values (rest and effort) during different regimes of salt intake

Regime Normal salt intake Low salt intake High salt intake
rest effort rest effort Rest effort

PRA

Salt-sensitive 0,16+0,03 0,22+0,08 0,20+0,04 0,26+0,05 0,12+0,01 0,16+0,06

Salt-resistent 0,27+0,06 0,44+0,21 0,21+0,07 0,41+0,18 0,25+0,09 0,45+0,02
Aldosteron

Salt-sensitive 0,310,14 0,46+0,14 0,36+0,14 0,58+0,29 0,13+0,04 0,21+0,1

Salt-resistent 0,33+0,1 0,53+0,3 0,31+0,08 0,74+0,52 0,44+0,19 0,53+0,21

assay, with a normal range of 0.1542-2.159 nmol/l/h in the
lying position and a normal range of 1.1565-4.3947 nmol/l/h
in the supine position, with an interassay CV=11.5% and an
intraassay CV=9.9%. Blood pressure was measured daily at 8
AM (before breakfast) and at 6 PM with the same sphygmo-
manometer. Blood pressure value was considered the aver-
age value of two measurements on the non-dominant arm
after 5 minutes of rest. The criteria for hypertension were
diastolic pressure * 90 mmHg, (Korotkoff phase V) and/
or systolic pressure * 140 mmHg without therapy. Patients
were divided to a salt-sensitive and a salt-resistant group
according to the change in mean arterial pressure during
the low- and high-salt diets (20 vs. 200 mmol/day). Aver-
age values of mean arterial pressure were used for the de-
terminations of salt sensitivity. Increases of more than 10
mmHg in the mean arterial pressure of were considered
salt sensitivity. The RMANOVA test, correlation analysis
methods, and the unpaired and paired t-tests were used
for statistical analyses.

RESULTS

PRA and aldosterone levels were determined in 12 pa-
tients. Two blood samples were obtained in morning hours
(in rest and effort) on normal salt intake and on the 5% days
of the low- and high-salt diets. After analysing the data, we
divided patients into a salt-sensitive group (with low basal
PRA values) and a salt-resistant group (with high basal
PRA values).

Statistical analysis revealed that PRA values in the salt-
sensitive group during rest were significantly lower com-
pared with the salt-resistant group during all regimes of
salt intake (F=10,56, p=0,0012).

It was also shown that salt loading in salt-sensitive pa-
tients caused significant decreases in PRA values (in rest
and effort) in comparison with values during the low-salt
intake regime. (rest: t=4,49, p<0,001; effort: t=3,45, p<0,01).
PRA values in the salt-resistant group did not vary signifi-
cantly during the different regimes of salt intake (Table 1).

Aldosterone values followed the pattern of PRA values
and were significantly different in the salt-sensitive group
(in rest and effort) between the high- and low-salt intake
regimes (rest: 3,53, p<0,01; effort: t=2,37, p<0,05).

Correlation analysis of PRA and aldosterone values
with calcium parameters revealed positive correlations be-
tween PRA, aldosterone and ionized calcium (PRA: r=0,62,
r’=0,38, p=0,034, aldosterone: r=0,51; r*=0,26; p=0,041) in
salt-sensitive patients during the high-salt intake regime.
No significant correlations were found between these pa-
rameters during the normal and low-salt intake regimes.

A negative correlation between PRA and urinary cal-
cium was found in the high-salt intake regime in salt-sen-
sitive patients (r=-0,41; r>=0,17; p=0,049). Aldosterone was
not significantly correlated with urinary calcium.

Total blood calcium was not significantly correlated
with PRA and aldosterone during all three regimes. We
also found negative correlations of PRA (r=0,53, r?=0,28,
p=0,02) and aldosterone (r=-0,47, r*=0,22, p=0,035) values
with mean arterial pressure regarding salt sensitivity dur-
ing the high-salt intake regime.

DISSCUSION

Kawasaki and co-workers first divided essential hyper-
tension into salt-sensitive and salt-resistant types accord-
ing to the response of blood pressure to salt loading'’. Data
presented in the literature showed that salt sensitivity in
established essential hypertension occurs in between 30
and 60% of cases'’. In borderline hypertension, salt sen-
sitivity occurs in 29% of cases, while in the normotensive
population, salt sensitivity occurs in 16-25% of cases. The
prevalence of salt-sensitive hypertension depends on the
defining criteria. For the definition of salt sensitivity, some
authors use changes in salt intake, and others use the re-
sponse of blood pressure to the ratio of the increase in vol-
ume due to sodium intake and the decrease due to diuretic
administration' 3. Different sodium intake protocols are
also used (20 and 220 mmol/d or 70 and 370 mmol/d). It
is important to emphasize that changes in blood pressure
in response to sodium intake follow a normal distribution
curve; therefore, the division is arbitrary.

In several studies, Resnick and co-workers showed cor-
relations between calcium metabolism disturbances, salt
sensitivity, PRA and aldosterone system and calcium-reg-
ulating hormones in hypertensive patients'*'>. The results
of these studies showed the characteristic metabolic and
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hormonal profiles of salt-sensitive patients (low basal PRA
values, higher PTH and 1,25—(OH)2—D values, lower calci-
tonin values, low ionized calcium and higher serum mag-
nesium values), while the salt-resistant group was charac-
terized by reversed metabolic and hormonal profiles. The
first studies that investigated the pathogenesis of hyperten-
sion explained the increase in the intracellular calcium con-
centration (and the increase in vascular resistance) by the
primary disturbance in membrane ion transport or the ac-
tions of some circulating factors on membrane transport'e.
Resnick showed that PRA and calcium-regulated hormones
co-ordinate the modulation of sodium’s and calcium’s effects
on blood pressure by influencing membrane ion transport
and intracellular ion concentrations. The authors stated that
salt and calcium sensitivities could be partially explained
by disturbances in metabolic and hormonal parameters".
Other authors confirmed the presence of low PRA values
in salt-sensitive normotensive and hypertensive individu-
als’®. with the salt-resistant group during different regimes
of salt intake. Salt loading in the salt-sensitive group caused
significant decreases in PRA values, both in rest and effort,
in comparison with those values during low sodium intake.
Aldosterone values in our study followed the pattern of PRA
values during all diet regimes. We also investigated the cor-
relations of different parameters. We found positive correla-
tions between PRA values, aldosterone and ionized calcium
and a negative correlation between PRA values and urinary
calcium during the high-salt intake regime. Our study also
revealed negative correlations between PRA and aldoste-
rone values and mean arterial pressure regarding salt sen-
sitivity during the high-salt intake regime. These results are
similar to those of Resnick’s group and some other authors,
who found significantly low PRA values in salt-sensitive
hypertensive and normotensive persons and higher PRA
values in salt-resistant individuals'® %. Resnick especially
emphasized that low PRA values and ionized calcium could
be excellent predictors of the hypotensive effect of calcium
supplementation in hypertensive patients.

Some studies have shown that salt-resistant hyperten-
sive patients have higher PRA and aldosterone serum values
in comparison with salt-sensitive persons during a low-salt
intake regime® #2. Our study confirmed these findings, al-
though we did not detect significant correlations. Significant
decreases in these parameters in the salt-sensitive group
during salt loading could partially explain better possibili-
ties for the excretion of loaded sodium. Other authors did
not find significant differences in basal PRA and aldosterone
values in normotensive, salt-sensitive and salt-resistant hy-
pertensive persons during different salt intake regimes®*.

Numerous authors found negative correlations be-
tween decreased blood pressure during salt restriction
and increased PRA values®. The degree of renin system
reactivity could predict the response of blood pressure
to salt restriction. Cappuccio administered saralasin (a
competitive AIl inhibitor) to hypertensive patients on
the 5™ day of a low-salt intake regime. The decrease in
blood pressure caused by saralasin administration was

negatively correlated with the decreased blood pressure
caused by sodium restriction. Patients with the most
prominent decrease in blood pressure during salt restric-
tion had the smallest decrease of blood pressure during
saralasin administration, demonstrating the significance
of the renin-angiotensin-aldosterone response to salt re-
striction. A special subgroup involves patients with heart
failure, where more liberal sodium intake can achieve an
adequate suppression of plasma renin levels*. Paterna et
al., in a randomized clinical trial, showed that sodium re-
striction to 80 mmol/day significantly increased hospital-
ization and mortality compared with a sodium intake of
120 mmol/day in patients with compensated heart failure
and aggressive diuretic therapy®.

CONCLUSION

It is necessary to distinguish investigations on the ef-
fects of salt intake on the incidence and values of blood
pressure from investigations on salt restriction’s effects on
blood pressure levels (i.e., a non-pharmacological therapy
for hypertension). Research on salt-sensitive parameters
seeks details to quantify the already-established correla-
tion. Different factors could play significant roles in the
salt sensitivity phenomenon: i.e., higher sodium retention,
abnormal supressibility of the RAAS system, abnormal re-
sponses of the sympathetic nervous system, differences in
vascular reactivity and abnormality in Na-K-ATP enzymes.
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ABSTRACT

Orthostatic hypotension (OH) is defined as a drop in the
systolic blood pressure greater than 20 mmHg and that of the
diastolic blood pressure greater than 10 mmHg within 3 minutes
from the change of the body’s position from lying or sitting down to
standing up. The objective of this study is to analyse the incidence
and severity of orthostatic hypertension when taking one of the ge-
neric representatives of the ACE inhibitor group (trandolapril) as
a monotherapy in patients with essential hypertension. The study
involved 314 patients (medium age of 54+4 years; 52.5% men)
with poorly regulated hypertension for whom trandolapril was
introduced as monotherapy. The incidence rates of patients with
and without orthostatic hypotension between the first and second
examination were not statistically significantly different. At the
second control examination, 7 patients (2,3%) still had orthostat-
ic hypotension, as was the case at the first examination. Between
the third and fourth controls, a statistically significant decrease in
the number of patients with orthostatic hypotension was record-
ed. No statistically significant difference in the incidence of ortho-
static hypotension between patients with normal body mass and
those who were overweight was observed. Our study has shown
that certain ACE inhibitors, such as Trandolapril, do not have a
pronounced adverse effect with regard to orthostatic hypotension
and that in long-term application, they can have a positive role
in the prevention of hypotensive episodes and improving patient
compliance.

Keywords: Hypertension, orthostatic hypotension, ACE
inhibitors

Accepted / Prihvacen: 11. 07. 2017.
SAZETAK

Ortostatska hipotenzija (OH) se definise kao pad si-
stolnog krvnog pritiska za vise od 20 mmHg i dijastolnog
krvnog pritiska za vise od 10 mmHg unutar 3 minute od
promene poloZaja tela iz lezeceg ili sedeceg u uspravni.
Cilj rada je ispitivanje ucestalosti i tezine ortostatske hi-
potenzije pri upotrebi ACE inhibitora kao monoterapije
kod bolesnika sa esencijalnom hipertenzijom.. U studiju
je ukljuc¢eno 314 pacijenata (srednje starosti 54+4 godi-
na.; 52.5% muskaraca) sa lose regulisanom hipertenzi-
jom kojima je trandolapril uveden kao monoterapija.
Ucestalost ispitanika sa i bez ortostatske hipotenzije,
izmedu prve i druge kontrole nije se statisticki znalaj-
no razlikovao 4. Na drugoj kontroli 7 ispitanika (2,3%)
i dalje je imalo ortostatsku hipotenziju kao i na prvoj
kontroli. Izmedu trece i cetvrte kontrole zabelezen je sta-
tisticki znacajan pad broja ispitanika sa ortostatskom
hipotenzijom. Nije uocena statisticki znaclajna razlika u
ucestalosti ispitanika sa ortostatskom hipotenzijom iz-
medu normalno uhranjenih i gojaznih ispitanika. Nasa
studija je pokazala da neki ACE inhibitori poput tran-
dolaprila nemaju izrazeno nepovoljan efekat u smislu
ortostatske hipotenzije i da u dugotrajnoj primeni mogu
imati pozitivnu ulogu u smislu prevencije hipotenzivnih
epizoda.

Kljucne reci: hipertenzija, ortostatska hipotenzija, ACE
inhibitori
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INTRODUCTION

Hypertension is not just a disease but also a risk fac-
tor for developing cardiovascular and cerebrovascular dis-
eases. Poor control and inadequate treatment of hyperten-
sion have resulted in sharp increases in the incidence and
prevalence of this disease in Serbia in the past half cen-
tury. ACE inhibitors are a widespread group of drugs most
commonly utilized to treat arterial hypertension, heart
failure, conditions occurring post-acute myocardial infarc-
tion, diabetes, diabetic and non-diabetic renal disease, left
ventricular hypertrophy, and microalbuminuria (1). The
mechanism of action for these drugs is based on blocking
the angiotensin-converting enzyme (ACE), which, in turn,
blocks the conversion of angiotensin I into angiotensin
II. The advantage of using ACE inhibitors is evident not
only because they decrease the activity of angiotensin II
but also because they decrease catecholamine levels and
influence vascular remodelling (2). Trandolapril is one of
the so-called non-sulfhydryl-containing ACE inhibitors.
Trandolapril is a prodrug; to exert its effects, it needs to be
de-estrified into its active metabolite, trandolaprilat. Tran-
dolaprilat has a high affinity for binding to the ACE; the
required concentration for blocking 50% of ACE is lower
than those of enalaprilat and captoprilat and is similar to
that of ramiprilat (3). When rising from a horizontal po-
sition, a small drop in the systolic and a small rise in the
diastolic blood pressure normally occur. Orthostatic hypo-
tension (OH) is defined as a drop in the systolic blood pres-
sure greater than 20 mmHg and that of the diastolic blood
pressure greater than 10 mmHg within 3 minutes from the
change of the body’s position from lying or sitting down to
standing up (4).

OH can occur in any age and in both sexes, and its prev-
alence increases with age; its occurrence within the popu-
lation over 65 years of age is estimated at 5-30% (5). Or-
thostatic hypotension is a consequence of dysautonomia,
which changes the reflex response of the body to postural
stress. It can be asymptomatic or accompanied by a range
of symptoms. The most common symptoms are dizziness,
blurry vision, headache, weakness, palpitations, nausea,
and neck pain. It is advised to occasionally measure blood
pressure both when lying down and sitting up in all patients
above 50 years of age and to gradually introduce hyperten-
sion medication (6). Aetiologically, OH is neurogenic or
non-neurogenic, while in terms of the timing of the symp-
toms, it is initial, classic and delayed. Orthostatic hypoten-
sion is a significant side effect of some hypertension drugs,
including beta-blockers, calcium blockers, ACE inhibitors,
and diuretics (7). Keeping in mind the heterogeneous and
individual responses of patients suffering from essential
hypertension to certain groups of drugs, it is necessary to
determine the characteristics of the patients’ responses
after taking ACE inhibitors in terms of the occurrence of
orthostatic hypotension. Analysing the incidence of ortho-
static hypotension in certain groups of patients can help
with selecting specific drug groups for treating essential
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hypertension. The objective of this study is to analyse the
incidence and severity of orthostatic hypertension when
taking one of the generic representatives of the ACE in-
hibitor group (trandolapril) as a monotherapy in patients
with essential hypertension.

METHODS

This research is part of a multicentric, prospective study
conducted in over a 24-week period. The study involved
314 patients (medium age of 54+4 years; 52.5% men) with
poorly regulated hypertension for whom trandolapril was
introduced as monotherapy.

The definition of poorly regulated hypertension in-
cluded values of systolic blood pressure > 140 and of dia-
stolic blood pressure > 90 mmHg, measured in two control
examinations. The patients were divided into two groups.
The first group included patients with stage I arterial hy-
pertension (140/90-149/109 mmHg). The second group
included patients with stage II arterial hypertension (>
150/110 mmHg).

The study did not include patients younger than 18
years of age, pregnant women (positive 3-hCG test), nurs-
ing mothers, women of reproductive age with inadequate
contraception and the possibility of conception, patients
with orthostatic hypotension, patients with serious renal
failure, anaemia (haemoglobin < 100 g/L), electrolytic im-
balance, heart rhythm disorders, transaminase values 1.5
times higher than reference values, and patients with mi-
croalbuminuria > 300 mg/24 h.

All patients were initially given a physical examina-
tion: their body weight and height were recorded, their
body mass index calculated, a 12-channel EKG conduct-
ed, and their heart rate was calculated. Control visits of
these patients were conducted after 6, 12 and 24 weeks
upon their inclusion in the study. All patient examina-
tions included measurements of blood pressure while
sitting and standing and determinations of heart rate.
Blood pressure was measured using a mercury sphygmo-
manometer, placing the cuff to cover 2/3 of the patient’s
upper arm and including at least 80% of its circumfer-
ence. Measurements were conducted three times on both
arms with one-minute breaks, followed by calculation of
the mean value. Each patient’s trandolapril dose was cor-
rected at control visits to achieve adequate blood pres-
sure regulation (< 120/80 mmHg). All patients signed an
informed consent before they were included in the study.
The study was approved by the Ethics Review Board of
the Cardiovascular Institute Dedinje.

Data are described through descriptive statistical
methods and were analysed using repeated measures
ANOVA calculations. The descriptive statistical methods
used in the research included central tendencies measures
(arithmetic mean value, median), structure indicators (ex-
pressed in percentages) and variability measures (standard
deviation, minimal and maximal value).



RESULTS

The study included 314 patients. The average age of the
study subjects was 54,41+11,875 years. The youngest pa-
tient was 28, and the oldest was 88. There were 165 men
(52,5%) and 149 women (47,5%) in the test group. No sta-
tistically significant difference was observed regarding the
incidence of patients of either sex (chart 1). The average
BMI value in patients in this group was 26,91+3,80, with
a range of 16,94 to 37,64. Statistically significant differ-
ences in incidence were observed for patients with BMIs
both lower and higher than 25. There was a statistically
more significant incidence of patients with BMIs equal to
or greater than 25 (chart 2). A total of 32,5% patients had
BMIs lower than 25, while 67,5% patients had BMIs equal
to or greater than 25. Patients were randomized accord-
ing to hypertension severity into two groups. No statisti-
cally relevant differences in the incidence rates of patients
with varying degrees of hypertension were observed. In the
study group, 152 patients had hypertension of the first de-
gree (48,4%), while 162 patients (51,6%) had hypertension
of the second degree (chart 3). At the first control examina-
tion, the number of patients with orthostatic hypotension
was not statistically significantly different than the number
of patients who had orthostatic hypotension before intro-
ducing the Trandolapril treatment (chart 4). At the first
doctor’s appointment, 32 (10,3%) patients had orthostatic
hypotension, while 280 patients (89,7%) were without or-
thostatic hypotension. At the first control examination af-
ter the treatment had been introduced (the second doctor’s
appointment), out of 32 patients who had orthostatic hy-
potension before Trandolapril treatment, 11 patients (2,3%
of the total number of patients) still had orthostatic hypo-
tension, while 31 patients (9,9%) who did not have ortho-
static hypotension before the treatment was initiated now
had orthostatic hypertension 4-6 weeks into treatment.
The incidence rates of patients with and without orthostat-
ic hypotension between the first and second examinations
were not statistically significantly different. At the second
control examination, 7 patients (2,3%) still had orthostatic
hypotension, as was the case at the first examination, while
28 patients who did not have orthostatic hypotension at
the first examination now had it at the second control. Be-
tween the third and fourth controls, a statistically signifi-
cant decrease in the number of patients with orthostatic
hypotension was recorded (chart 4). Namely, 24-26 weeks
into the treatment, orthostatic hypotension was observed
only in 6,4% of patients. Seven patients (2,2%) with ortho-
static hypotension at the third control examination also
had it at the fourth examination, while orthostatic hypo-
tension was observed in 13 patients (4,2%) who did not
previously have it. No statistically significant difference
in the incidence of orthostatic hypotension in patients
with normal body mass and those who were overweight
was observed. Upon introducing Trandolapril treatment, a
somewhat higher incidence of orthostatic hypotension was
observed in patients with BMIs greater than 25, but until

W male

u female
Chart 1.Distribution of subjects by gender
BMI
>25
<=25
Chart 2. Distribution of subjects according to BMI
Severity of hypertension
W I degree
u II degree

Chart 3. Distribution of subjects according to severity of hypertension

the end of the monitoring period, the incidence rates of or-
thostatic hypotension in both groups of patients were less
than 10% (chart 5). At the end of the study, 2% of patients
suffered from side effects. During the study, there were no
deaths among the tested patients (table 1).
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DISCUSSION

Our study illustrates the excellent efficiency and safety
of Trandolapril use in patients with unregulated hyperten-
sion and cardiovascular complications of hypertension.
Over 24 weeks, Trandolapril caused significant decreases
in systolic, diastolic and mean blood pressure in all pa-
tients. The anti-hypertensive effect of Trandolapril was
strong and continuous throughout the study period. Our
study showed a very low percentage of side effects, with a
particularly low incidence of dry cough (0.3%). Our study
also revealed a statistically significant decrease in the num-
ber of subjects with orthostatic hypotension in the second
half of the study period, between the third and fourth con-
trol examinations. After 24-26 weeks of treatment, only
6,4% of study subjects had orthostatic hypotension. No
statistically significant difference in the incidence of ortho-
static hypotension in patients with normal body mass and
those who were overweight was observed. Upon introduc-
ing Trandolapril treatment, a somewhat higher incidence
of orthostatic hypotension was observed in patients with
BMIs greater than 25, but until the end of the monitoring
period, the incidence rates of orthostatic hypotension in
both groups of patients were less than 10%. Several studies
have shown that there are differences in the hypotensive
effects of different ACE inhibitors, keeping in mind the dif-
ferences in their pharmacokinetics.

Orthostatic hypotension is more frequent in patients
with diabetes mellitus and is accompanied by higher inci-
dence rates of falls, fractures and early death (8). Ortho-
static hypotension can occur occasionally depending on
the time of day and other medications being taken. The
condition is more frequent in the morning and requires
taking several measurements to achieve an accurate diag-
nosis. New diagnostic methods, such as the “table-tilt” test
and “beat-to-beat” blood pressure monitoring, enable bet-
ter quantification of orthostatic hypotension (9). Numer-
ous studies have demonstrated the clinical efficiency and
safety of the use of Trandolapril in hypertension treatment.
The drug-induced orthostatic hypotension mechanism is
connected to the drug’s interference with reflexes that lim-

Table 1. Adverse effects

Orthostatic hypotension

122:2 | 9.7% 93:6%
80% -
70%
60%
50%
40%
30%
20% +———
10%

0% -+

Incidence of patients

before th

after 4-6 weeks after 12-14 weeks after 24-26 weeks

@ with orthostatic hypotension @ without orthostatic hypotension

Chart 4 Incidence of orthostatic hypotension in patients during trandol-
april therapy

Orthostatic hypotension and BMI

18%

16% 15:2%

14%

11.8%
12%

10.4%

10%

8%

6%

4%

incidence of patients with orhostatic hypotension

2%

0%

before th after 4-6 weeks after 12-14 weeks after 24-26 weeks

EBMI<25 @ BMI>=25

Chart 5. Incidence of orthostatic hypotension in patients with normal
BMI and obese patients during trandolapril therapy

it vasoconstriction, heart rate frequency or the determina-
tion of the minute volume (10). Several studies have shown
that orthostatic hypotension is coupled with cardiovas-
cular and cerebrovascular mortality (heart attack, stroke,
heart failure) (11). However, the mechanisms of origin

Incidence of adverse effects

Time

Incidence of adverse effects n (%)

After 4-6 weeks

After 12-14 weeks After 24-26 weeks

No adverse effectsa 299 (98,7%)

Mild fatigue 1(0,3%)

Mild occasional a 1(0,3%)

Rare episodes of dry cough 1(0,3%)

Mild nausea 1(0,3%)
Mild vertigo 0 (0%)
Occasional haedache 0 (0%)
Occasional moderate vertigo 0 (0%)

296 (98,3%) 299 (98,0 %)
0 (0%) 0 (0%)
0 (0%) 0 (0%)
1 (0,3%) 1 (0,3%)
0 (0%) 0 (0%)
2 (0,7%) 1(0,3%)
2 (0,7%) 0 (0%)
0 (0%) 4 (1,3%)

#Fridman-ov test



for orthostatic hypotension in patients with hypertension
and diabetics have not yet been fully explained (12). The
Malmoé Study on prevention has especially looked into the
connection between the risk factors and the occurrence of
orthostatic hypotension (13). The study determined that,
apart from hypertension and diabetes, other factors, such
as smoking, age and positive patient history for cardiovas-
cular disease, were coupled with an increased incidence of
orthostatic hypotension. The ARIC Study showed that or-
thostatic hypotension was coupled with a considerable risk
of ischaemic stroke in all age categories (14). The analy-
sis of a large “British Women’s Heart and Health Study”
showed that there is a considerable prevalence of ortho-
static hypotension in patients with hypertension (15). The
prevalence of orthostatic hypotension in women between
60 to 80 years of age is 28%; systolic orthostatic hypoten-
sion was more frequent than diastolic orthostatic hypoten-
sion (20.4% vs. 12.4%). A higher correlation between the
use of ACE inhibitors and the prevalence of orthostatic hy-
potension in women over 65 years of age has been shown.
A large study by Irish authors looked into the effects of
monotherapy for hypertension (ACE inhibitors, beta-
blockers, calcium blockers and diuretics) on the prevalence
of orthostatic hypotension in older patients with hyperten-
sion. The research showed that only monotherapy with
beta-blockers was coupled with long-term and persistent
orthostatic hypotension (16). A group of French authors
demonstrated a higher occurrence of orthostatic hypoten-
sion with the use of diuretics and calcium blockers, while
ACE inhibitors were not connected to a significant pos-
tural drop in blood pressure (17). In differential diagnosis,
we have to discern persistent orthostatic hypotension from
the condition called initial orthostatic hypotension, which
can occur at both young and old ages. Affected individuals
are persons who suffer from a transitory (up to 15 seconds)
drop in blood pressure when moving from lying down to
an upright position (18). The pathophysiological cause for
this condition is a temporary imbalance between the min-
ute volume and the peripheral vascular resistance. Finally,
it is important to note that in both short- and long-term
use, Trandolapril is characterized by a low incidence of or-
thostatic hypotension, unlike other ACE inhibitors. Sever-
al other studies have also shown the absence of orthostatic
hypotension with the use of Trandolapril (19, 20).

CONCLUSION

Although treatment for hypertension is an important
step in reducing cardiovascular risk, orthostatic hypoten-
sion and its symptoms are important causes of poor com-
pliance and inadequate treatment. Careful diagnosis of
orthostatic hypotension in patients with hypertension is
necessary, as is the adequate application of both non-phar-
macological and pharmacological measures with the aim
of both mitigating and treating the condition. Our study
has shown that certain ACE inhibitors, such as Trandol-
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april, do not have a pronounced adverse effect with regard
to orthostatic hypotension and that in long-term applica-
tion, they can have positive roles in the prevention of hy-
potensive episodes and improving patient compliance.
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ABSTRACT SAZETAK

With the prevalence of obesity and all accompanying
health risks, both prevention and health education, as well
as identifying predictors for the development of obesity-relat-
ed diseases are primary. The pathophysiological relationship
between obesity and visit-to-visit variability in systolic blood
pressure (SBPV) has not been completely resolved.

To investigate the association between obesity and SBPV
in hypertensive patients.

The prospective study comprised three visits was per-
formed at the hypertension outpatient clinic during the fol-
low up period of 22-months between March 2014 and Janu-
ary 2016.

This study included 300 randomly selected hypertensive
patients (average 67.76+9.84 years), who were divided in
groups of obese/non-obese examinees. SBPV was defined as
the standard deviation (SD) from three values of SBP.

The values of SBP and SBP-SD were significantly higher
in the group of obese hypertensive patients than in the group
of non-obese patients (126.67+8.22 vs 120.45+7.79 mmHg,
11.00+5.64 vs 7.34+3.96; p<0.01). The highest SBPV was
recorded in the 4th quartile in obese patients (43.13+7.50
mmHg). There was statistically stronger correlation between
SBPV and BMI/Waist cirumferences (WC) (po=0.425/
p0=0.356, p<0.01). During 22-months follow up there was
a significant decrease of SBPV for 8.2 mmHg, BP for 31/8
mmHg, BMI for 3.8 kg/m? WC for 10 cm and body weight
for 8.24 kg.

During 22-months follow-up, reduction of body weight
was associated with reduction of blood pressure variabil-
ity in hypertensive patients. Persistently decrease both body
weight and long term visit-to-visit variability may explain
lower cardiovascular risk in obese-related disease.

Key words: Obesity, hypertension, visit-to-visit systolic
blood pressure variability.
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Sa prevalencijom gojaznosti i svih pratecih zdravstvenih
rizika, primarna je preventivna i zdravstvena edukacija,
kao i identifikovanje prediktora za razvoj bolesti poveza-
nih sa gojaznoséu. Patofizioloski odnos izmedu gojaznosti
i varijabilnosti sistolnog krvnog pritiska prilikom poseta
pacijenta (SBPV) nije u potpunosti jasan.

IstraZiti povezanost izmedu gojaznosti i SBPV kod
hipertenzivnih pacijenata.

Prospektivna studija je obuhvatila tri posete u ambu-
lanti za hipertenziju tokom perioda pracenja od 22 meseca
u period od marta 2014 i januara 2016 godine.

U ovoj randomiziranoj studiji ukljuceno je 300 hiperten-
zivnih pacijenata (prosecne starosti 67,76 + 9,84 godinay),
koji su podeljeni u grupu gojaznih i negojaznih ispitanika.
SBPV je definisan kao standardna devijacija (SD) tri vred-
nosti SBP.

Vrednosti SBP i SBP-SD bile su znatno vece u grupi go-
Jjaznih hipertenzivnih pacijenata nego u grupi ne-gojaznih
pacijenata (126.67 + 8.22 vs. 120.45 + 7.79 mmHg, 11.00
t 5.64vs 7.34 + 3.96, p <0.01 ). Najveli SBPV zabelezen je
u Cetvrtom kvartilu kod gojaznih pacijenata (43,13 £ 7,50
mmHg). Dokazana je statisticki jaka korelacija izmedu
SBPV i BMI / obim struka (OS) (ro = 0,425 / ro = 0,356, p
<0,01). Tokom 22-mesecnog pracenja doslo je do znacajnog
smanjenja SBPV za 8,2 mmHg, BP za 31/8 mmHg, BMI za
3,8 kg/ m2, OS za 10 cm i telesne teZine za 8,24 kg.

Tokom 22-mesecnog pracenja pacijenata, smanjenje
telesne tezZine bilo je povezano sa smanjenjem varijabiliteta
krvnog pritiska kod hipertenzivnih pacijenata. Konstatno
smanjenje i telesne teZine i dugotrajna varijabilnost sistol-
nog krvnog pritiska prilikom poseta moze se objasniti nizim
kardiovaskularnim rizikom kod gojaznih bolesti.

Kljuc¢ne reci: gojaznost, hipertenzija, varijabilnost
sistolnog krvnog pritiska prilikom poseta
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INTRODUCTION

Obesity and hypertension (HT) are health and eco-
nomic problems that pandemically spread and increase
the risk of cardiovascular events. Worldwide, prevalence
of arterial hypertension is about 25-40% in the adult pop-
ulation, which is over 1 billion people (1). As per World
Health Organization report, more than 1.9 billion adults
aged 18 years and older were overweight in 2015. (2) In
Serbia 56.3% of people are overweight in 2014. The more
and more concerning fact is that younger population in
Serbia is obese (3).

Through human evolution adipose tissue have been
a number of protective roles: energetic, metabolic and
immunological. In modern society, hypercaloric diets,
physical inactivity, make adipocytes show their other
side, which means they secrete different bioactive mole-
cules. Researchers have documented that the disorder of
immunometabolic regulatory mechanisms, altered levels
of proinflammatory adipokines, and “state of low-grade
inflammation’, oxidative stress in adipose tissue, activa-
tion of the sympathetic nervous system and renin-angio-
tensin-aldosterone system (RAAS) are the pathogenetic
link between central fat accumulation, insulin resistance,
hyperlipidemia, and hypertension, which precedes the
development of metabolic and vascular disorders (4-6).
Obesity, especially visceral adiposity is associated with
65-75% increased risk of the primary (essential) hyper-
tension in overal population It is well know that blood
pressure (BP) increases with the body mass index (BMI)
on every kilogram of the body mass increase, the BP in-
creases for 2-3 mmHg (7).

On the other hand, recent data indicate that not all
obese patients have hypertension and that approximate-
ly 10-30% of obese people are not affected by metabolic
abnormalities. Recent researchers show that there are 6
different phenotypes of body composition, with differ-
ent degree of nutrition and metabolic functions, out of
which the fifth phenotype is metabolically ‘healthy’ obe-
sity (MHO). (8,9,10)

Many studies have shown that visit-to-visit variability
in systolic blood pressure (SBPV) is independant predictor
of clinical events and independant risk factor in hyperten-
sive patients and in overall population (11-13). There are
very few studies which examined the correlation between
obesity and variability of blood pressure in hypertensive
patients (14,15). The questions whether body fat mass,
central or peripheral, is harmful for the metabolic status
has not been completely resolved, neither has the patho-
physiological relationship between blood pressure variabil-
ity (BPV) and cardiovascular disease.

According to recent reports which indicate that SBPV
is independent cardiovascular risk factor and high preva-
lence of obesity-related diseases, the objective of this study
is to investigate the association between obesity and visit-
to-visit variability in systolic blood pressure in hyperten-
sive patients.

MATERIALS AND METHODS

Prospective study included 300 randomly selected hy-
pertensive patients (147 men and 153 women, average age
67.76+9.84), who were divided, according to BMI>30 kg/
m?, to subgroups of obese (n=153) and non-obese exam-
inees (n=147). The study comprised three visits during
the follow up period of 22-months. High and unregulated
or inadequately regulated blood pressure was included as
criteria in the study. The criteria for non-inclusion were:
patients with associated diseases of the digestive and renal
systems, acute infections in the past three months, neo-
plastic diseases, diabetes mellitus, surgery in the previous
year, weight changes >5 kg within the previous 6 months.
BP values were defined by the arithmetic mean of three
measurements each of the study visits.

All participants were included in this study at the Insti-
tute for Treatment and Rehabilitation “Niska Banja’, Niska
Banja, Serbia from March 2014 to February 2016. Ethics
Committee of Institute for Treatment and Rehabilitation
“Niska Banja” approved the study and fully informed writ-
ten consent was obtained from each patient prior to the
investigation.

All participants signed epidemiological questionnaire
which were divaded general information, health informa-
tion, medication situation, family health information and
diet and lifestyle.

Hypertension was defined as BP>140/90 mmHg and/or
antihypertensive drug therapy according to the European
Society of Hypertension/European Society of Cardiology
(ESH/ESC) guidelines (16). In order to estimate detailed
evaluation of distribution SBPV quartiles of SBP-SD were
formed. SBPV for each participant was defined using the
standard deviation from 3 values of SBP. High SBPV was
defined as SBP-SD in the 4th quartile.

Obesity was evaluated through body weight (BW),
body mass index BMI>30 kg/m” and waist cirumferences
WC=94 cm for males and WC=80 cm for females. BW
measurement (kg) was performed using a digital scale with
the accuracy of measuring up to 0.1 kg. Body height mea-
surement (cm) was performed using anthropometer (al-
timeter), with the accuracy of measurement to the nearest
0.5 cm. We used the most recent weight to calculate BMI,
which was calculated as weight in kilograms divided by the
square of height in meters. The measurement of WC was
performed in a standing position, with heels apart, arms
relaxed besides the body, and was measured in the middle
distance between the rib cage and the iliac bone on the
middle axillary line (at the level of the umbilicus). WC was
used as an index of central obesity (17).

STATISTICAL ANALYSIS

All analysis were performed using IBM SPSS Statistics
20.0 software using descriptive and analytical methods. All
the data were presented as means * standard deviations



(SD), as absolute numbers and percentages, dependent on
the statistical method used. The chi-square test was used
to analyze differences between categorical data. To analyze
continuous data distribution and to compare the means of
the two examinee groups was applied the Student T-test.
The comparison of mean parameters of obesity, BP and
visit-to-visit SBPV was achieved using analysis of variance
(ANOVA). The 25th, 50th and 75th percentiles were cal-
culated in order to determine the 4 quartiles of the SBP-
SD distribution. Bivariate correlation analysis (Spearman’s
correlation coefficient) was used to estimate the associa-
tion between parameters of obesity, BP and SBPV. All sta-
tistical analysis were two-tailed, performed for the statisti-
cal significance level of p<0.05.

RESULTS AND DISCUSSION

Table 1. presents baseline and anthropometric charac-
teristics and visit-to-visit variability in sistolic blood pres-
sure of the study group across visits.

The prevalence of obesity evaluated through BMI in
hypertensive subjects at the beginning of the follow-up
was 153 (51%) and it was evaluated as WC 192 (64%).
During 22-months follow up (across three visits) there
was a significant decrease in prevalences of obesity de-
fined according to BMI (51% vs. 32% vs. 17%, p<0.05, re-
spectively) and WC (64% vs. 39% vs. 23%, p<0.01, respec-

Table 1. Baseline and anthropometric characteristics of the study group

tively). There was significant decrease in the apsolute
and relative values of SBPV across the three study visits
(16.20£13.34 vs. 9.91+6.80 vs. 8.04+4.43 mmHg, p<0.01,
respectively) and (10.66% vs. 7.34% vs. 6.64%, p<0.01, re-
spectively). Moreover, the values of SBP were significant-
ly lower (152.42+14.97 vs. 135.18410.13 vs. 121.51+8.17
mmHg, p<0.01, respectively).

All parameters of both blood pressure and obesity are
in significant, positive and moderate correlations (Table
2). It is also, statistically stronger correlation between SBP-
SD and BMI as parameter of total obesity compared to
large correlation with WC as parameter of central obesity
(p0=0.425 vs. po=0.356, p<0.01).

The baseline parameters of blood pressure and obesity
after the first and the third visits in non-obese and obese
hypertensive patients are shown in Table 3.

All parameters of blood pressure and obesity were signif-
icantly lower in obese patients after the third visit compared
to baseline values (p<0.01), except DBP. The values of SBP
and SBP-SD after the third visit were significantly higher in
the group of obese hypertensive patients than in the group
of non-obese patients (127.06+8.30 vs 120.37+7.75 mmHg,
11.2945.67 vs 7.37+3.94; p<0.01). The difference between
DBP was not statistically significant (p>0.05).

Characteristics across quartiles of the SBP-SD in hip-
ertensive obese and non-obese patients after the third visit
are presented in Table 4. There was significantly higher

VISITES
PARAMETERS P value
1. 2. 3.
Age (years) 67.02+9.21 67.73+9.78 68.53+9.97 >0.05
Sex (M/W) 147/153 147/153 147/153 >0.05
BMI2>30 kg/m® (N/%) 153 (51%) 96 (32%) 51 (17%) <0.05
WC>94(80) cm (N/%) 192 (64%) 117 (39%) 69 (23%) <0.01
Weight (kg) 83.34+10.68 78.14+10.35 75.10+£10.77 <0.01
Absolute value of SBP (mmHg) 152.42+14.97 135.18+10.13 121.51+8.17 <0.01
Relative value of SBP - Cv (%) 9.82% 7.49% 6.76% <0.01
SBPV - SBP-SD (mmHg) 16.20+13.34 9.91+6.80 8.04+4.43 <0.01
Relative value of SBP-SD - Cv (%) 10.66 % 7.34% 6.64% <0.01
DBP (mmHg) 85.08+10.68 82.78+10.35 80.14+9.71 <0.05

BMI = body mass index, WC = Waist cirumferences, BP = Blood pressure, SBP = systolic BP,

BPYV = blood pressure variability - SBP-

SD = standard deviation of systolic blood pressure, DBP = diastolic BP. Cv - coefficient of variation = SD/mean*100 (%).

Table 2. Correlation between parameters of blood pressure and parameters of obesity

Spearman correlation Blood pressure Obesity
. SBP-SD
coefficient SBP DBP BW BMI wC
SBP-SD - 0.633** 0.467** 0.428** 0.425** 0.356**
SBP - 0.777* 0.321* 0.359** 0.360**
DBP 0.777* - 0.170 0.262* 0.313**
Body weight 0.321** 0.170 - 0.749** 0.743**
BMI 0.359** 0.262* 0.749** - 0.663**
WwWC 0.360** 0.313** 0.743** 0.663** -

** P<0.01* P<0.05

SBP-SD = standard deviation of systolic blood pressure, SBP = systolic blood pressure,

weight, BMI = body mass index, WC = Waist cirumferences.

DBP = diastolic blood pressure, BW = Body
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Table 3. Mean values of parameters of blood pressure and obesity after the first and the third visits

Obese patients (BMI>30)

Non-obese patients (BMI1<30)

P
PARAMETERS N=153 N=51 N=147 N=249 value
1. visit 3. visit 1. visit 3. visit
SBP-SD (mmHg) 16.52+9.41 11.2945.67 15.87+17.05 7.37+3.94 0.001
SBP (mmHg) 154.21+15.20 127.06+8.30 150.56+14.59 120.37+7.75 0.007
DBP (mmHg) 87.04+9.18 81.18+7.40 83.03+8.75 79.93+5.22 0.058
Body weight (kg) 91.78+9.45 86.11+8.50 74.56+8.49 72.85+8.24 0.001
BMI (kg/m?) 33.46+2.21 32.05+1.90 26.21+2.45 24.89+2.85 0.001
WC (cm) 106.12+11.17 101.82+11.07 89.81+10.16 85.33+8.86 0.001

SBP-SD = standard deviation of systolic blood pressure, SBP = systolic blood pressure, DBP = diastolic blood pressure, BW = Body weight,

BMI = body mass index, WC = Waist cirumferences

Table 4. Characteristics across quartiles of the SBP-SD after the third visit

QUARTILES P
GROUPS
1 2 3 4 value
OBESE PATIENTS 6.67+2.13 11.67+3.56 25.08+4.35 43.13+7.50 p<0.001
NON-OBESE PATIENS 5.52+1.68 8.12+3.25 20.15+4.21 34.29+5.40 p<0.001
135 -
130 4 98.13 152.42 16.20
1251 8334 oo 85.08
p<0.01 1 p<0.05 p<0.01 p<0.01 p<0.01
120 4 - 26.11 88.13 21.5 8.04
115 - 80.14
110 -
105 -
100 . : . . |
BW BMI wcC SBP/DBP SBPV
(k) (kg/m<) (cm) (mgHg) (mgHg)

Parameters of obesity and SBPV are presented according to the unique SBP scale

Graph 1. Change of values of obesity and blood pressure parameters at the beginninig and the end of the study

value of SBP-SD in hipertensive obese and non-obese
patients in the fourth quartile compared to the values re-
corded in the other three quartiles. The highest SBPV was
recorded in the 4th quartile in obese patients compared to
SBPV in the 4th quartile of non-obese patients (43.13+7.50
mmHg vs. 34.29+5.40, p<0.001).

Graph 1. presents the change of values of obesity and
blood pressure parameters. Comparative analysis of the fol-
low-up data of all hypertensive subjects showed statistically
significant average reduction of SBP-SD for 8.2 mmHg, BP
for 31/5 mmHg, BW for 8.24 kg, BMI for 3.8 kg/m?and WC
for 10 cm, at the end of study compared to baseline values.

DISCUSSION:

With the prevalence of obesity in the young, which
should already be considered as a pandemic phenomenon
(with all accompanying health risks), both prevention and
health education, as well as identifying predictors for the
development of obesity-related diseases are primary. Etio-
pathophysiology of development obesity and hypertension
is very complicated including a great variety of factors (so-
cio-economic factors, age, sex, menopause) and biological
mechanisms (insulin resistance, chronic proinflamma-
tory state, stimulation of the sympathetic nervous system
as well as the RAAS, renal and heart dysfunction) which
lead to abnormal circardial rhythm of blood pressure. On



the other hand, the role of fat tissue distribution, adipo-
cyte characteristics and products had been involved in the
attempt to explain the occurrence of hypertension in the
presence of obesity.

Result of famous The Framingham Heart Study dur-
ing 44-years, showed that obesity as an independent risk
factor for cardiovascular disease and prevalence of obe-
sity (evaluated throught body weihgt, including over-
weight and obesity) in 5209 hypertensive subjects, was
approximately 26% in men and 28% in women (18,19).
We have found higher prevalence of obesity, particularly
abdominal obesity compared to total obesity in hyper-
tensive patients (64% vs. 51%). During 22-months fol-
low up there was a significant decrease in prevalences
of obesity (23% vs. 17%). Our results showed significant
differences in prevalence of central obesity in women,
probably caused by both mutual up-regulation of pro-
tective hormones and fat storage and redistribution.
Large adipocytes of visceral fat are dysfunctional due
to the increased secretion of pro-inflammatory factors,
reduced secretion of the insulin, estrogen and adiponec-
tin, which increases the presence of chronic subclini-
cal inflammation, the degree of insulin resistance, and
metabolic disorders.

Due to frequent spontaneous variation of the blood
pressure values during 24 hours, one month or one years,
as well as the significance of obesity-related hypertension
disease, is important for successful therapy and adequate
control BP, without target organ damage. The greatest dis-
advantages of the classic measurement of BP are the inad-
equate insight in circardial rhythm and the phenomenon
of peripheral resistance. On the other hand, hour 24-hours
ambulatory blood pressure monitoring on healthy popu-
lation has shown technical problems - significant varia-
tion on single measurements, compared with the values
achived applying classic measurements (20).

The majority of studies (21,22) have analysed sensitivity
of many different parameters of visit-to-visit BPV concern-
ing the estimation of prediction of cardiovascular events
(CVE): standard deviation, standard deviation indepen-
dent of the mean (SDIM), coefficient of variation (CV),
successive variation (SV), average real variability (ARV),
range. We followed the standard deviation of SBP, as it was
the simplest and the best indicator of future CVE due to
the fact that other parameters of BPV were closely corre-
lated and give similar reflections of BPV.

Just in the past decade, results from research groups
(23-25) have documented a relationship between the re-
duced body weight and abdominal obesity and lower valu-
ae of BP.

Understanding the complex relationship between
obesity and hypertension these entities are important in
clearing of the increasing prevalence of CVE. According
to recent results (14,24,25), we have found, that values of
visit-to-visit SBPV were significantly lower in non-obese
hypertensive patients compared to obese hypertensive pa-
tients (7.37+£3.94 vs. 11.2945.67, p<0.001).

This is probably caused by the increase in sympathetic
activity, insulin and vascular resistence, and the concen-
trations of proinflammatory cytokines, which leads to the
increased heart pumping activity in hypertension accom-
panied with obesity. In non-obese patients, the possible
mechanisms in the decreased baroreceptor sensitivity, as
the results of dysfunction of neurohumoral regulation, as
well as the structural and funtional changes on heart and
blood vessels.

Our results showed in consistent with the several
study there was significant, positive and moderate cor-
relations between SBPV and all parameters of obesity
(p<0.01) and there was average decrease SBPV across
visits (16.20 vs 9.91 vs 8.04 mmHg, p<0.01), and also, the
highest SBPV was recorded in the 4th quartile in obese
patients (43.13 mmHg). The results of the recent study
(14) similarly designed as our research, which included
more participants (14988) beloning to general population
showed the positive correlation between both total and
central obesity with BPV. BPV was 6.89 mmHg across
study visits.

In addition, the recent The Dallas Heart Study (26) in-
dicate the significance of the correlation between visceral fat
mass distribution measured by dual X-ray absorptiometry
(the modern advanced way of measuring abdominal obe-
sity) and short-term and long-term BPV during 5-month-
period of observing 2595 overweight subjects with mean
BP 127/79 mmHg and BMI 29 kg/m* Long-term BPV was
9.8 mmHg across overall visits.

Our study included only hypertensive patients with
untreated BP values and the registered values of visit-to-
visit SBPV was 8.2 mmHg, which was higher compared to
general population in the previously mentioned study. Our
results indicate the importance of distribution of fat mass,
as well as the more significant impact of BMI as indicator
total obesity than of WC, as parameter of central obesity
on SBPV in hypertensive patients.

The recent study Tadic and all. (15) showed the rela-
tionship between parameters of obesity, BPV and remodel-
ing of right ventricle in hypertensive patients with differ-
ent nutrition degree. The increased body mass leads to the
increased metabolic needs of an organism, extracellular
fluid volume expansion, faster blood flow through both
adipose and non-adipose tissue and organs, especially
through heart, kidneys, skeletal muscles, which parallelly
leads to the cardial output increase. However, it can later
lead to reduction of “reserve” blood flow and damage of
flow endothelium-dependent vasodilation. The rapid en-
dothelial dysfunction along with the arterial stiffening and
blood-flow variability lead to vascular endothelial dysfunc-
tion and the cascade of CVE, which was also proved in the
studies (27-29).

Additionally, central fat accumulation contributes to
the changes in the serum levels of adipokines, and also
contributes to the decrease of insulin sensitivity, as well
as the increase of the activity of the sympathetic nervous
system. Large adipocytes are dysfunctional due to the in-
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creased secretion of pro-inflammatory factors, reduced
secretion of the protective hormones (insulin, estrogen
and adiponectin), which increases the presence of chronic
subclinical inflammation, and dysregulation of metabolic
homeostasis. On the other hand, in hypertensive state, the
formed “circulus vitiosus” is easily maintained by the up-
regulated levels of proinflammatory cytokines and adipo-
kines (30).

Finally, during 22-months follow up, the appropriate
diet, the increase in physical activity and antihypertensive
therapy, resulted in reduced obesity parameters, particu-
larly body weight, and adequate control of BP, which sig-
nificantly decreased the values of SBPV.

Similarly to the results presented in a recent study (31)
our results showed the long-term effect weight loss on BP,
statistically significant average decrease of SBPV for 8.2
mmHg, BP for 31/8 mmHg, BMI for 3.8 kg/m* and WC
for 10 cm.

Reduction of all parameters of obesity is the most im-
portant step in reducing hypertension, and adequate con-
trol of BP and metabolically ‘healthy’ obesity. The results of
a recent study showed that during a four- year-follou-up of
181 obese hypertensive patients, a 10 percent weight-loss
produced an average of a 4.3/3.8 mmHg decrease in BP. The
results of this study showed that the of weight loss for 1 kg
produced an average of a 2.1 mmHg reduction in SBP, which
could be the results of multiple antihypertensive effects and
mechanisms: decrease visceral fat of accumulation, lower
simpthatectic nerve activity and improved elasticity of blood
vessels. Our results showed that reduction weight for 1 kg
produced an average of a 3.76/0.61 mmHg reduction in BP
and 1 mmHg in SBPV. Also, reduction weight increased the
effectiveness of BP treatment.

Significant factor that contribute to the impact of obe-
sity on BPV in hypertensive patients are distribution of
body fat, duration of obesity as well as the degree of target
organ injury. The additional important factor is how obe-
sity parameters variability during the long period (several
years) influences the BPV, because prolonged obesity leads
to development of uncontrolled blood pressures and car-
diovascular complications (8,32,33).

CONCLUSION

Results of this study, showed that obesity is strongly
correlated with higher variability of systolic blood pres-
sure across study visits. During 22-months, reduction of
body weight was associated with reduction of blood pres-
sure values, and lower value of blood pressure variability.
Persistent decrease of both BP and long term visit-to-visit
variability may explain lower cardiovascular risk in obese-
related diseases.
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ABSTRACT

Ischemic heart disease and cerebral ischemia represent the
leading causes of mortality worldwide. Both entities share risk
factors, pathophisiology and etiologic aspects by means of a
main common mechanism, atherosclerosis.

The autors aimed to investigate differences and similari-
ties in epidemiology and risk factors that could be found be-
tween both entities.

In a retrospective sudy 403 patients were included and di-
vided into two groups: group of 289 patients with history of
myocardial infarction (AMI), and group of 114 patients with
history of ischemic stroke (IS). All patients were evaluated for
nonmodifiable risk faktors, which included age and sex, and
modifiable, such as hypertension, dyslipidemia, diabetes, obe-
sity, physical activity and smoking. Differences in some epide-
miological aspects were also considered: occupation, marital
status, alcohol consumption, exposure to stress.

Patients with history of IS were significantly older then AMI
patients (64.0 + 9.9 vs 64.0 + 9.9, p=0,028), with higher diastolic
blood pressure (87,1 + 10,2 vs 83,6 + 104, p=0,003) and higher
Sokolow-Lyon index in ECG, an also index of left ventricular
hypertrophy (19,2 + 9,1 vs 14,7 + 6,5). There were no significant
differences between groups in the estimated body mass index
and waist circumference. Differences between groups in stress
exposure, occupation, alcohol consumption or physical activity
were no significant. Patients in AMI group were more frequently
male (199 (69%) vs 59 (52%), p=0,001), married (252 (87%) vs 88
(77%), p=0,037), smokers (162 (56%) vs 50 (44%), p=0,018) and
with higher incidence od dyslipidemia (217 (75%) vs 73 (64%),
p=0,019) compared with IS group. Incidence of arterial hyperten-
sion and diabetes was similar in both groups.

Both entities share similar pathophysiological mechanisms
and, consequently, main traditional risk factors. However,
incidence of myocardial infarction increases with male sex,
dyslipidemia, smoking and marital status, while incidense of
ischemic stroke increases with age, higher diastolic blood pres-
sure and also with ECG signs of left ventricular hypertrophy.
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SAZETAK

Ishemijska bolest srca i cerebralna ishemija predstavijaju
vodece uzroke smrtnosti u svetu. Oba entiteta dele faktore
rizika, patofiziologiju i etioloske aspekte. Cilj rada je bio raz-
motriti razlike i slicnosti u epidemiologiji i faktorima rizika
za oba entiteta.

U retrospektivnu studiju ukljucena su 403 bolesnika pode-
ljena u dve grupe: grupa od 289 bolesnika sa istorijom akut-
nog infarkta miokarda (AMI) i grupa od 114 bolesnika sa isto-
rijom ishemijskog mozdanog udara (IS). Kod svih bolesnika
su praceni nekorektibilni faktori rizika, kao Sto su godine i pol
kao i korektibilni faktori, kao Sto su hipertenzija, hiperlipo-
proteinemija, dijabetes, gojaznost, fizicka aktivnost i pusenje.
Razmatrane su i razlike u nekim epidemioloskim aspektima;
braéni status, upotreba alkohola i izloZenost stresu.

Bolesnici sa istorijom 1S bili su signifikantno strariji u po-
redenju sa bolesnicima koji su imali AMI (64.0 + 9.9 vs 64.0
+ 9.9, p=0,028), sa visim dijastolnim pritiskom (87,1 £ 10,2 vs
83,6+10,4, p=0,003) i imali su vele vrednosti indeksa hiper-
trofije leve komore (Sokolow-Lyon) u EKG-u (19,2 + 9,1 vs 14,7
+ 6,5). Nije bilo znacajnih razlika izmedu grupa u indeksu
telesne mase i obima struka. Takode, razlike izmedu grupa
u izloZenosti stresu, konzumaciji alkohola ili fizickoj aktivno-
sti nisu bile znacajne. Bolesnici sa AMI su cesée muskog pola
(199 (69%) vs 59 (52%), p=0,001), ozenjeni (252 (87%) vs 88
(77%), p=0,037), pusaci (162 (56%) vs 50 (44%), p=0,018) i
sa ve¢om ucestaloséu hiperlipoproteinemije (217 (75%) vs 73
(64%), p=0,019) u poredenju sa IS grupom. Ucestalost arterij-
ske hipertenzije i dijabetesa bila je slicna u obe grupe.

Oba entiteta dele slicne patofizioloske mehanizme, a
time i glavne tradicionalne faktore rizika. Medutim, uce-
stalost AIM je bila veéa kod osoba muskog pola, osoba u
braku, pusaca i bolesnika sa hiperlipoptoteinemijom, dok
je ucestalost ishemijskog mozdanog udara bila povezana sa
godinama starosti, visim dijastolinim krvnim pritiskom i sa
znacima hipertrofije leve komore u EKG-u.

Kljucne reci: Ishemijska bolest srca, smrtnost,
hipertenzija
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INTRODUCTION

Cerebral and myocardial ischemic disease share similar
risc factors and pathophysiology and represent the conse-
quence of atherothrombosis as an main etiological factor.
About 87% of all strokes are ischemic strokes, in which
blood flow to the brain is blocked [1]. Both entities repre-
sent the leading causes of mortality worldwide. Coronary
artery disease (CAD) is a leading cause of death or dis-
ability in both, men and women. According to the World
Health Organization (WHO), in 2002 there were 7.22 mil-
lion deaths from coronary artery disease globally. [2]

Coronary artery disease alone is the most common
cause of death in Europe, accounting for nearly 2 million
deaths each year. More than 1 in 5 deaths of women (22
percent) and men (21 percent) are from CAD [3].

Stroke is also a major cause of death and a leading cause
of serious long-term disability [4, 5].

According to WHO estimates, 15 million people each
year suffer from strokes and 5 million people are left per-
manently disabled. [2] Based on report of American Heart
Association in the Heart Disease and Stroke Statistics —
2012 Update, the average age for the incidence of a stroke
is>75 years for women, and 71 years for men [4].

Stroke risk increases with age, but strokes can occur at
any age. Compared to older people young adults are at a
lower risk of stroke, however incidence of stroke in young
people ranges from 60 to 200 new cases per year per mil-
lion inhabitants. By the age of 75, 1 in 5 women and 1 in 6
men will have a stroke [6, 7].

Previous study [8] reported a yearly increase in fre-
quency of stroke from 2.4 per 100,000 for a person aged
between 20 and 24 years, to 4.5 per 100,000 for a person
aged between 30 and 34 years, and to 32.9 per 100,000 for
a person aged 45—49 years. Incidence of stroke was slightly
higher in women younger than 30 years and in men older
than 35 years.

Although coronary heart disease and stroke share im-
portant risk factors, some risk factors appears to have a
stronger association with risk of stroke, such as high blood
pressure, whereas others, for example total cholesterol,
may have a stronger association with risk of coronary heart
disease [9-13].

Luckily, although not curable, cardiovascular diseases
are largely preventable. Modification of 9 easily measured
clinical and laboratory risk factors can prevent up to 90% of
first myocardial infarctions [14]. The long-recognized risk
factors include age, sex, blood pressure, cholesterol levels,
smoking status, diabetes mellitus, obesity, and a sedentary
lifestyle. In addition, chronic kidney disease and insulin
resistance (pre-diabetes) can be important risk factors for
coronary heart disease, such as atrial fibrillation for stroke.

Unfortunately, the previous studies have demonstrated
that coronary artery disease increases the risk for stroke,
whereas patients with stroke are more likely suffer from
coronary artery disease [15-18].
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In present study the differences and similarities in epi-
demiology and risk factors that could be found in between
both entities were analyzed and discussed.

MATERIALS AND METHODS

This observational, multicenter, epidemiological study
consisted of 403 patients divided into two groups: group of
289 patients with history of myocardial infarction (AMI),
and group of 114 patients with history of ischemic stroke
(IS).

Patients were recruited from primary care facilities and
outpatient cardiology clinics, part of the Hypertension, in-
farction and stroke prevention association (HISPA).

All subjects involved in the study went through clinical
examination, anthropometry and blood pressure measure-
ments, electrocardiography, and laboratory tests, which
included parameters of metabolic control and diabetic sta-
tus.

The body mass index (BMI) was calculated as body
weight (in kilograms) divided by height (in meters squared),
while systolic and diastolic blood pressure (SBP/DBP) val-
ues were meassured in the sitting position. Waist size was
meassured too in all patients.

Patients were evaluated for nonmodifiable risk faktors,
which included age and sex, and modifiable, such as hyper-
tension, dyslipidemia, diabetes, obesity, physical activity
and smoking. Differences in some epidemiological aspects
were also considered: marital status, alcohol consumption,
exposure to stress.

STATISTICAL ANALYSIS

All statistical analyses were performed by SPSS for
Windows (SPSS version 20.0, Inc., Chicago, IL, USA). All
statistical tests were two-tailed, in which a p-value of <0.05
was considered significant.

Continuous data are presented as meantstandard
deviation when normally distributed (as assessed by the
Kolmogorov—Smirnov test) and as a median when non-
normally distributed. Categorical data are presented as
frequencies and percentages.

The data were compared between groups by an un-
paired t-test for continuous variables. Categorical vari-
ables were compared by nonparametric tests.

RESULTS

The study population consisted of 403 patents, mean
age 64.7+9.8 years; 258 (64%) men and 145 (36%) women.

The general characteristics of the study groups are pre-
sented in Table 1.

Patients with history of IS were significantly older
then AMI patients. Diastolic office blood pressure (DBP)



Table 1 General characteristics of patients

Groups
AMI IS
(n=289) (n=114) p

Age (years) 64.0+£9.9 66.3 +9.3 0.028
Sex, male/female

(%male) 199/90 (68.9%) 59/55 (51.8%) 0.001
SBP (mmHg) 139.2 + 199 142.7 + 22.6 0.127
DBP (mmHg) 83.6 + 10.4 87.1+10.2 0.003
Heart rate (bit/min) 69.4+9.9 713 +13.2 0.231
Sokolow-Lyon

index in ECYG 14.7 £ 6.5 19.2+9.1 0.047
BMI (kg/m?) 29.0 £ 4.1 28.1+5.0 0.103
Waist size (cm) 100.2 £ 11.7 100.7 + 14.1 0.791

Results are shown as a mean * standard deviation, SBP-systolic blood
pressure, DBP-diastolic blood pressure, BMI-body mass index, ECG —
electrocardiography, (*) significant at the 0.05 level, (*) at the level 0.01

Table 2 Modifiable risk faktors and epidemiological aspects

Groups
AMI IS
(n=289) (n=114) P
Hypertension,n (%) 270 (93.4%) 106 (93.0%) 0513
Diabetes, n (%)
dyelipidemia 77 (26.6%) 29 (25.4%) 0.455
Dyslipidemia, n (%) 217 (75.1%) 73 (64.0%) 0.019
Smoking, n (%) 162 (56.1%) 50 (43.9%) 0.018
Family history, n (%) 238 (82.4%) 98 (86.0%) 0.235
Alcohol
consumption,n (%) 20 69%) 7 (6.1%) 0.487
Exposuretostress,  ;cq 581%) 67 (58.8%) 0.499
n (%)
Marital status, 252 (87%) 88 (77%) 0,037

martried n (%)

(*) significant at the 0.05 level, (*) at the level 0.01

was found to be significantly higher in IS patients, and
Sokolow-Lyon index in ECG, as a index of left ventricular
hypertrophy, also was found to be significantly higher in
the same group of patients. There were no significant dif-
ferences between groups in the estimated body mass index
and waist size.

Patients with AMI were more frequently male, while gen-
der distribution in IS group were found to be almost equal.

Table 2 displays comparison of well established modi-
fiable risk faktors and some epidemiological aspects be-
tween the groups.

Patients in AMI group were more frequently married,
smokers and with higher incidence od dyslipidemia com-
pared to SI group. Incidence of arterial hypertension, dia-
betes, family history, alcohol consumption and exposure to
stress was similar in both groups.

A significant difference in physical activity, which was
graded in five levels, was not found (X? = 3.028, p = 0.082).

Table 2 displays general characteristics of patients and
nonmodifiable and modifiable cardiovascular risk faktors
adjusted by gender.

Men who suffered from AMI were significantly
older, more frequent smokers and alcohol users, while
men who suffered from IS had higher values of diastolic
blood pressure and also were more alcohol users com-
pared to women.

DISCUSSION

Overall, results indicates substantial similarities of
modifiable risk factors with coronary heart disease (CHD)
and stroke.

Table 3 General caracteristic and cardiovascular risk factors adjusted by gender

AMI IS
male female p male female p
Age (years) 63+9.87 66+9.47 0.004 65+11.1 67+6.7 0.262
SBP (mmHg) 138+18.9 141+21.9 0.329 146+22.5 140+22.4 0.156
DBP (mmHg) 84+9.7 83+11.9 0.396 89+10.9 85+9.0 0.014
Heart rate (bit/min) 70+10.9 68+7.4 0.245 71+8.7 72+16.8 0.778
Sokolow-Lyon index 14.9+6.8 14.3+6.2 0.812 16+8.4 21£9.4 0.296
BMI (kg/m?) 29+3.7 29+4.8 0.456 29+4.2 28+5.7 0.264
Waist size (cm) 102+11.2 96+11.6 <0.001 106+13.6 96+13.2 0.007
Hypertension, n (%) 184(92.5) 86(95.6) 0.239 54(91.5) 52(94.5) 0.398
Diabetes, n (%) dyslipidemia 51(25.6) 26(28.9) 0.329 15(25.4) 14(25.5) 0.583
Dyslipidemia, n (%) 151(75.9) 66(73.3) 0.373 35(59.3) 38(69.1) 0.187
Smoking, n (%) 123(61.8) 39(43.3) 0.003 30(50.8) 20(36.4) 0.085
Family history, n (%) 165(82.9) 73(81.1) 0.413 52(88.1) 46(83.6) 0.337
Alcohol consum., n (%) 20(10.1) 0 <0.001 7(11.9) 0 0.008
Stress, n (%) 117(58.8) 51(56.7) 0.416 31(52.5) 36(65.5) 0.113
Married n (%) 180(90.5) 72(80.0) 0.013 47(79.7) 41(74.5) 0.334

Results are shown as a mean + standard deviation, SBP-systolic blood pressure, DBP-diastolic blood pressure, BMI-body mass index, (*)

significant at the 0.05 level, (*) at the level 0.01
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MODIFIABLE RISK FAKTORS
AND EPIDEMIOLOGICAL ASPECTS

Previous investigations have found that hypertension
has a generally stronger association with risk of stroke ver-
sus CHD, whereas cholesterol has a generally stronger in-
fluence on risk of CHD [19, 20].

Hypertension is a main risk factor not only for hemor-
raghic stroke but also for IS [21]. According to data from
the Sagrat Cor of Barcelona Stroke Registry (2704 patients
with ischemic stroke), hypertension was the main risk fac-
tor in the different age groups [7].

In a study conducted by Ihle-Hansen et al [23] 60% of
patients with stroke (126/210) had hypertension, while in
a study conducted by Putaala et al. [24] 39% of patients
(389/990) had hypertension.

In our study incidence of hypertension in group of IS
patients was significantly higher in comparison to previous
investigations, even 93% of patients with IS had hyperten-
sion (106/114). Incidence of hypertension was similar in
bouth our study groups, but value of diastolic blood pres-
sure was significantly higher in IS group. Men who suf-
fered from IS in our study had higher values of diastolic
blood pressure and also were more alcohol users compared
to women.

Dyslipidemia is a major risk factor for atherosclerosis
and atherosclerotic based diseases [25]. Serum cholesterol
has generally strong influence on risk of CHD [19], and is
positively related to coronary heart disease morbidity and
mortality [26].

In our study dyslipidemia was significantly frequent in
group of AMI patients compared to patients who suffered
from IS.

Diabetes mellitus is well-established risk factor for car-
diovascular disease, but also an independent risk factor of
ischemic stroke of atherothrombotic cause [27]. Dyslipid-
emia, hypertension and obesity are atherogenic risk factors
frequently found in type 2 diabetes patients [28, 29]. The
combination of hypercholesterolemia and hypertension
increases the frequency of vascular complications in pa-
tients with diabetes.

Incidence of diabetes in our study was equal in both
groups.Abdominal obesity is defined by a waist circum-
ference > 102 cm in men and 88 in women [41]. Unfor-
tunately a lot of our patients were overweight and obese.
This is an important finding due to the fact that weight and
abdominal fat reduction is associated with a lowering in
blood pressure, and may thereby reduce the risk of stroke,

A great deal of evidence over the last few decades has
confirmed that cigarette smoking is an independent pre-
dictor of cerebrovascular disease in both gender. Smokers
have a significantly higher risk of ischemic stroke com-
pared to non-smokers. Finally, there is an indication that
passive cigarette smoker have highest risk of stroke. It is
known that smoking increases the risk of atherosclerosis,
also causing thrombosis in narrow arterial vessels. Smok-
ing have contrabutin in the onset of endothelial dysfunc-
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tion, increase in blood viscosity, and platelet aggregation
[30-32].

Patients who suffered from AMI in our study were
more frequently smokers compared to IS group, predomi-
nantly men who were significantly older, more frequently
smokers and alcohol users compared to women.

Physical activity reduces the risk of cardiovascular dis-
ease, premature death and stroke [33].

Based on data from a large population-based case-con-
trol study conducted in Stockholm, Sweden, 1992-1994
investigators concluded that aerobic physical activity such
as exercise or walking at work seemed to reduce the risk
of myocardial infarction, whereas anaerobic activity such
as heavy lifting at work were related to increased risk of
myocardial infarction.

According to data collected from 23 corresponding
studies, there is strong evidence that subjects with high
physical activity as compared to those with low physical
activity had a lower stroke risk [34].

A significant difference in physical activity, which was
graded in five levels, was not found between groups in
our study.

The evidence from previous studies suggest that stress-
ful life events, specially acute psychological stress factors
contribute independently to the risk of coronary heart dis-
ease [35, 36] and have been shown to be independent pre-
dictive factors of CHD [37].

Stress may be a trigger for neuroendocrine and platelet
activation and directly affect CHD, or may cause adverse
health behaviors such as smoking, poor diet, and sedentary
lifestyle, which increases the risk of CHD [38].

In our study stress exposure were significant, almost
equall in both groups, 58.1% in AMI and 58,8% in IS group.

In the study conducted by Tulio et al. [39], left ventric-
ular hypertrophy and abnormal left geometry were inde-
pendently associated with increased stroke risk. Left ven-
tricular hypertrophy is strongly associated with ischemic
stroke in all age, sex, and race-ethnic subgroups.

In our study left ventricular hypertrophy was estimated
with Sokolow-Lyon index by electrocardiography, as an in-
dex of left ventricular hypertrophy wich was significantly
higher in IS group.

NONMODIFIABLE RISK FAKTORS

Incidence of coronary heart disease in male is well
recognised. Cardiovascular disease develops 7 to 10 years
later in women than in men [39].

In accordance with previous studies, in our study pa-
tients in AMI group were more frequently male and sig-
nificantly younger compared to female.

The coronary heart disease event rate in women is low
and predominantly attributed to smoking before meno-
pause, Smoking increases the risk of a first acute myocar-
dial infarction more pronounced in females compared to
male [42].



However, in our study male were more frequent smok-
ers compared to female.

The incidence of stroke increases significantly with age,
and is higher in men up to age 75, similar in the 75-84 age
group, and higher in women in the age group greater than
85 [43].

Despite the higher risk in men, the lifetime risk of stroke
is higher in women. The Framingham study calculated life-
time risk of stroke among middle age men and women and
found that the lifetime risk in women age 55 was 21% and
in men age 55, 17% [44].

In our sudy IS patients were significantly older com-
pared to AMI group, but without significant difference in
age between men and women in IS group. Men who suf-
fered from IS had higher values of diastolic blood pressure
and were more alcohol users compared to women.

Hypertension associated with age represents leading
risk factors for cerebrovascular disease and also multiply
the risk for stroke [45, 46].

CONCLUSION

Both entities share similar pathophysiological mecha-
nisms and, consequently, main traditional risk factors.
However, the majority of cardiovascular risk factors show
no important differences between the groups. Incidence
of myocardial infarction increases with male sex, dyslip-
idemia, smoking and marital status, while incidence of
ischemic stroke increases with age, higher diastolic blood
pressure and also with ECG signs of left ventricular hyper-
trophy.
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INSTRUCTION TO AUTHORS
FOR MANUSCRIPT PREPARATION

Serbian Journal of Experimental and Clinical Research
is a peer-reviewed, general biomedical journal. It publishes
original basic and clinical research, clinical practice arti-
cles, critical reviews, case reports, evaluations of scientific
methods, works dealing with ethical and social aspects of
biomedicine as well as letters to the editor, reports of asso-
ciation activities, book reviews, news in biomedicine, and
any other article and information concerned with practice
and research in biomedicine, written in the English.

Original manuscripts will be accepted with the under-
standing that they are solely contributed to the Journal.
The papers will be not accepted if they contain the mate-
rial that has already been published or has been submitted
or accepted for publication elsewhere, except of prelimi-
nary reports, such as an abstract, poster or press report
presented at a professional or scientific meetings and not
exceeding 400 words. Any previous publication in such
form must be disclosed in a footnote. In rare exceptions
a secondary publication will acceptable, but authors are
required to contact Editor-in-chief before submission of
such manuscript. the Journal is devoted to the Guidelines
on Good Publication Practice as established by Commit-
tee on Publication Ethics-COPE (posted at www.publica-
tionethics.org.uk).

Manuscripts are prepared in accordance with ,Uni-
form Requirements for Manuscripts submitted to Biomedi-
cal Journals“ developed by the International Committee of
Medical Journal Editors. Consult a current version of the
instructions, which has been published in several journals
(for example: Ann Intern Med 1997;126:36-47) and posted at
www.icmje.org, and a recent issue of the Journal in prepar-
ing your manuscript. For articles of randomized controlled
trials authors should refer to the ,,Consort statement” (www.
consort-statement.org). Manuscripts must be accompanied
by a cover letter, signed by all authors, with a statement that
the manuscript has been read and approved by them, and not
published, submitted or accepted elsewhere. Manuscripts,
which are accepted for publication in the Journal, become the
property of the Journal, and may not be published anywhere
else without written permission from the publisher.

Serbian Journal of Experimental and Clinical Research is
owned and published by Faculty of Medical Sciences, Uni-
versity of Kragujevac. However, Editors have full academic
freedom and authority for determining the content of the
journal, according to their scientific, professional and ethi-
cal judgment. Editorial policy and decision making follow
procedures which are endeavoring to ensure scientific cred-
ibility of published content, confidentiality and integrity
of auth ors, reviewers, and review process, protection of
patients’ rights to privacy and disclosing of conflict of in-
terests. For difficulties which might appear in the Journal
content such as errors in published articles or scientific con-
cerns about research findings, appropriate handling is pro-
vided. The requirements for the content, which appears on
the Journal internet site or Supplements, are, in general, the
same as for the master version. Advertising which appears
in the Journal or its internet site is not allowed to influence
editorial decisions.

MANUSCRIPT

Manuscripts for Serbian Journal of Experimental and
Clinical Research are available for submission through the
Editorial Manager System http://www.editorialmanager.
com/sjecr/.

For papers that are accepted, Serbian Journal of Experi-
mental and Clinical Research obligatory requires authors
to provide an identical, electronic copy in appropriate tex-
tual and graphic format.

The manuscript of original, scinetific articles should
be arranged as following: Title page, Abstract, Introduc-
tion, Patients and methods/Material and methods, Re-
sults, Discussion, Acknowledgements, References, Tables,
Figure legends and Figures. The sections of other papers
should be arranged according to the type of the article.

Each manuscript component (The Title page, etc.)
should begins on a separate page. All pages should be num-
bered consecutively beginning with the title page.
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All measurements, except blood pressure, should be re-
ported in the System International (SI) units and, if neces-
sary, in conventional units, too (in parentheses). Generic
names should be used for drugs. Brand names may be in-
serted in parentheses.

Authors are advised to retain extra copies of the manu-
script. Serbian Journal of Experimental and Clinical Research
is not responsible for the loss of manuscripts in the mail.

TITLE PAGE

The Title page contains the title, full names of all the
authors, names and full location of the department and in-
stitution where work was performed, abbreviations used,
and the name of corresponding author.

The title of the article should be concise but informa-
tive, and include animal species if appropriate. A subtitle
could be added if necessary.

A list of abbreviations used in the paper, if any, should be
included. The abbreviations should be listed alphabetically,
and followed by an explanation of what they stand for. In ge-
neral, the use of abbreviations is discouraged unless they are
essential for improving the readability of the text.

The name, telephone number, fax number, and exact po-
stal address of the author to whom communications and re-
prints should be sent are typed et the end of the title page.

ABSTRACT

An abstract of less than 250 words should concisely sta-
te the objective, findings, and conclusions of the studies
described in the manuscript. The abstract does not con-
tain abbreviations, footnotes or references.

Below the abstract, 3 to 8 keywords or short phrases
are provided for indexing purposes. The use of words from
Medline thesaurus is recommended.

INTRODUCTION

The introduction is concise, and states the reason and
specific purpose of the study.

PATIENTS AND METHODS/MATERIAL
AND METHODS

The selection of patients or experimental animals, in-
cluding controls, should be described. Patients’ names and
hospital numbers are not used.

Methods should be described in sufficient detail to permit
evaluation and duplication of the work by other investigators.

When reporting experiments on human subjects, it
should be indicated whether the procedures followed were
in accordance with ethical standards of the Committee on
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human experimentation (or Ethics Committee) of the in-
stitution in which they were done and in accordance with
the Helsinki Declaration. Hazardous procedures or chemi-
cals, if used, should be described in details, including the
safety precautions observed. When appropriate, a state-
ment should be included verifying that the care of labora-
tory animals followed accepted standards.
Statistical methods used should be outlined.

RESULTS

Results should be clear and concise, and include a mi-
nimum number of tables and figures necessary for proper
presentation.

DISCUSSION

An exhaustive review of literature is not necessary. The
major findings should be discussed in relation to other pu-
blished work. Attempts should be made to explain diffe-
rences between the results of the present study and those
of the others. The hypothesis and speculative statements
should be clearly identified. The Discussion section should
not be a restatement of results, and new results should not
be introduced in the discussion.

ACKNOWLEDGMENTS

This section gives possibility to list all persons who con-
tributed to the work or prepared the manuscript, but did not
meet the criteria for authorship. Financial and material sup-
port, if existed, could be also emphasized in this section.

ARTICLE REFERENCES - VANCOUVER STYLE

References should be identified in the text by Arabic
numerals in parentheses. They should be num be red con-
secutively, as they appeared in the text. Personal commu-
nications and un published observations should not be
cited in the reference list, but may be mentioned in the text
in parentheses. Abbreviations of journals should conform
to those in Index Serbian Journal of Experimental and
Clinical Research. The style and punctuation should con
form to the Serbian Journal of Experimental and Clinical
Research style requirements. The following are examples:

Vancouver style

Article in a journal:

You CH, Lee KY, Chey WY, Menguy R. Electrogas-
trographic study of patients with unexplained nausea,
bloating and vomiting. Gastroenterology 1980;79:311-4;
DOI:10.2478/s11533-007-0023-3.
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Book:

Eisen HN. Immunology: an introduction to molecular
and cellular principles of the immune response. 5th ed.
New York: Harper and Row; 1974.

1. Introduction

This document describes standards for preparing the ref-
erences in the APA style. The following sections give detailed
instructions on citing books, journal articles, newspaper ar-
ticles, conference papers, theses, webpages and others.

Please provide all the required elements in the refer-
ences to your paper. Please pay particular attention to
spelling, capitalization and punctuation. Accuracy and
completeness of references are the responsibilities of the
author. Before submitting your article, please ensure you
have checked your paper for any relevant references you
may have missed.

A complete reference should give the reader enough in-
formation to find the relevant article. And most importantly,
complete and correct references may allow automatic cre-
ation of active links by the MetaPress technology that we use
for making the electronic version of our journal. Active refer-
ence linking is regarded as the greatest benefit of electronic
publishing and it adds a lot of value to your publication.

2.Book

a. Book (one author)

Format:

Author. (Year of publication). Book title. Place of publi-
cation: Publisher.

Example:

Baxter, R. (1982). Exactly Solvable Models in Statistical
Mechanics. New York: Academic Press.

b. Book (two or more authors)

Format:

Authorl, Author2 & Author3. (Year of publication).
Book title. Place of publication: Publisher.

Example:

Kleiner, E.S., Mamiya C.J. & Tansey R.G. (2001). Gard-
ner’s art through the ages (11th ed.). Fort Worth, USA: Har-
court College Publishers.

c. Book chapter or article in an edited book

Format:

Author(s) of chapter. (Year of publication). Chapter ti-
tle. In Editors of the book (Eds.), Book title (Chapter page
range). Place of publication: Publisher.

Example:

Roll, W.P. (1976). ESP and memory. In ].M.O. Wheatley
& H.L. Edge (Eds.), Philosophical dimensions of parapsy-
chology (pp. 154-184). Springfield, IL: American Psychiat-
ric Press.
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d. Proceedings from a conference

Format:

Author(s). (Year of publication). Title. In Conference
name, Date (Page range). Place of publication: Publisher.

Example:

Field, G. (2001). Rethinking reference rethought. In
Revelling in Reference: Reference and Information Ser-
vices Section Symposium, 12-14 October 2001 (pp. 59-64).
Melbourne, Victoria, Australia: Australian Library and In-
formation Association.

e. ebook

Format:

Author(s). (Year of publication). Title. Publisher. Retrie-
ving date, http address. DOL

Example:

Johnson, A. (2000). Abstract Computing Machines.
Springer Berlin Heidelberg. Retrieved March 30, 2006, from
SpringerLink http://springerlink.com/content/w25154. DOL
10.1007/b138965.

f. Thesis

Format:

Author(s). (Year of publication). Title. Information, Pla-
ce of publication.

Example:

Begg, M. M. (2001). Dairy farm women in the Waikato
1946-1996: Fifty years of social and structural change. Un-
published doctoral dissertation, University of Waikato,
Hamilton, New Zealand.

g. Report

Format:

Author(s). (Year of publication). Title. Place of publica-
tion: Publisher. (Report number)

Example:

Osgood, D. W., & Wilson, J. K. (1990). Covariation of
adolescent health problems. Lincoln: University of Nebras-
ka. (NTIS No. PB 91-154 377/AS)

h. Government publication

Format:

Institution name. (Year of publication). Title. Place of
publication: Publisher.

Example:

Ministerial Council on Drug Strategy. (1997). The na-
tional drug strategy: Mapping the future. Canberra: Au-
stralian Government Publishing Service.

TABLES
Tables should be typed on separate sheets with table

numbers (Arabic) and title above the table and explanatory
notes, if any, below the table.
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FIGURES AND FIGURE LEGENDS

All illustrations (photographs, graphs, diagrams) will be
considered as figures, and numbered consecutively in Ara-
bic numerals. The number of figures included should be the
least required to convey the message of the paper, and no fi-
gure should duplicate the data presented in the tables or text.
Figures should not have titles. Letters, numerals and sym-
bols must be clear, in proportion to each other, and large
enough to be readable when reduced for publication. Figu-
res should be submitted as near to their printed size as pos-
sible. Figures are reproduced in one of the following width
sizes: 8 cm, 12 cm or 17 cm, and with a maximal length of 20
cm. Legends for figures should be given on separate pages.

If magnification is significant (photomicrographs)
it should be indicated by a calibration bar on the print,
not by a magnification factor in the figure legend. The
length of the bar should be indicated on the figure or in
the figure legend.

Two complete sets of high quality unmounted glossy
prints should be submitted in two separate envelopes, and
shielded by an appropriate cardboard. The backs of sin-
gle or grouped illustrations (plates) should bear the first
authors last name, figure number, and an arrow indicating
the top. This information should be penciled in lightly or
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placed on a typed self-adhesive label in order to prevent
marking the front surface of the illustration.

Photographs of identifiable patients must be accompa-
nied by written permission from the patient.

For figures published previously the original source
should be acknowledged, and written permission from the
copyright holder to reproduce it submitted.

Color prints are available by request at the authors
expense.

LETTERS TO THE EDITOR

Both letters concerning and those not concerning
the articles that have been published in Serbian Journal
of Experimental and Clinical Research will be conside-
red for publication. They may contain one table or figu-
re and up to five references.

PROOFS

All manuscripts will be carefully revised by the publisher
desk editor. Only in case of extensive corrections will the
manuscript be returned to the authors for final approval. In
order to speed up publication no proof will be sent to the
authors, but will be read by the editor and the desk editor.
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