PONS Med € / PONS Med J 2020, Godi$te / Volume 17, Sveska / Issue 1, 1-50

COBISS.SR/ID 115713804 UDK 61, ISSN 2406-1352

MEDICINSKI CASOPIS

PONS

MEDICAL JOURNAL

OSNOVAN / ESTABLISHED IN 2004

WWW.PONSJOURNAL.INFO

ORIGINALNI NAUCNI RAD / ORIGINAL SCIENTIFIC ARTICLE

Faktori rizika i komorbiditeti koji predisponiraju fibrilaciju atrija /
Risk factors and comorbidities that predispose to atrial fibrillation

CEMUHAP | SEMINAR
'w

Koz

REVIEW ARTICLE / PREGLEDNI RAD

New horizons of metho- Novi horizonti primene
trexate appllcatlon metotreksata

strana / page 20

strana / page 8

KOMEHTAP / COMMENT

FSHY VI CTPYYHIEC
glical congresses an

PRIKAZ SLUCAJA /| CASE REPORT

Intrahepaticni holangio-  Intrahepatic cholangio-

lf:';\(rlcinqm tsa_ tok carcinoma with
L TR L LT fudroaiant course

strana / page 27

R,

—==q
AKAAEMVJA
BACIIATAYKO-MEAVLIHCKAX
CTPYKOBHMX CTYAVJA
KpyweBsat,







MEDICINSKI CASOPIS

PONS

MEDICAL JOURNAL

lzdavadi / Publishers

Akademija vaspitacko-medicinskih strukovnih studija Krusevac
Zavod za javno zdravlje Cuprija "Pomoravlje” Cuprija

Srpsko lekarsko drustvo Podruznica Cuprija

Drustvo za neuronauke "Sozercanje iz Sumadije”, Kragujevac /

The Academy of Applied Preschool Teaching and Health Stud-
ies, Krusevac

Institute for Public Health Cuprija "Pomoravlje" in Cuprija,
Serbia

Serbian Medical Society Section Cuprija, Cuprija, Serbia
Society for Neuroscience "Sozercanje iz Sumadije”, Kragujevac,
Serbia

Vlasnik i nosilac autorskih prava© 2018 / Owner
& Copyright© 2018

Akademija vaspitacko-medicinskih strukovnih studija,Krusevac
The Academy of Applied Preschool Teaching and Health Studies,
Krusevac, Serbia

Glavni urednik / Editor in Chief

Prof. dr Dragutin Arsi¢, Cuprija (SRB)
IzvrSni urednik / Executive Editor
Dr sci. med. Biljana Ili¢, Cuprija (SRB)
Pomoénici urednika / Deputy Editors
Prof. dr Isidor Jevtovi¢, Beograd (SRB)

Prof. dr Dragan R. Milovanovi¢, Kragujevac (SRB)
Dr sci. med. Mile Despotovi¢, Cuprija (SRB)

Uredivacki odbor / Editorial Board

Prof. dr Du$an Duri¢, Beograd (SRB)

Prof. dr Rade Babi¢, Kosovska Mitrovica (SRB)
Prof. dr Milan Milisavljevi¢, Beograd, (SRB)
Prof. dr Srdan Milovanovi¢, Beograd (SRB)

Prof. dr Dejan Petrovi¢, Kragujevac (SRB)

Prof. dr Laslo Puskas, Beograd (SRB)

Prof. dr Dragan Ravani¢, Kragujevac, (SRB)
Prof. dr Predrag Sazdanovi¢, Kragujevac (SRB)
Prof. dr Miroslav Stojadinovi¢, Kragujevac (SRB)
Prof. dr Radmila Veli¢kovi¢ Radovanovié, Nis$ (SRB)
Doc. dr Darko Laketi¢, Beograd (SRB)

Doc. dr Svetlana Stojkov, Novi Sad (SRB)

Dr sci. med. Goran Golubovi¢, Cuprija (SRB)

Dr sci. med. Ljiljana Anti¢, Cuprija (SRB)

Dr sci. Sladana Arsi¢, Cuprija (SRB)

Dr sci. med. Momir Jovanovi¢, Cuprija (SRB)

Dr sci. med. Nevenka Dobrici¢ Cevrljakovi¢, Krusevac, (SRB)
Dr Katarina Tomi¢, Krusevac, (SRB)

Dr Jasmina Jovanovi¢ Mirkovi¢, Cuprija (SRB)
Mr sci. med. Miroslav Mitrovi¢, Beograd (SRB)
Dr med. spec. Slobodan Gaji¢, Cuprija (SRB)

Dr med. spec Ivica Joci¢, Cuprija (SRB)

lzdavaéki savet / Publishing Council

Dr Zorica Dukovi¢, Kru$evac (SRB)

Dr Goran Radovanovi¢, Cuprija (SRB)

Prof. dr Mihajlo Pantovi¢, Kragujevac (SRB)

Dr sci. med. Christos Alexopuolos, Cuprija (SRB)

Medunarodni uredivacki odbor / International
Editorial Board

Prof. Daniela Malnar, Rijeka (HRV)

Prof Maja Raci¢, Feniks, (USA)

Prof. Biljana Mijovi¢, Foca (BIH)

Doc. Vladimir Bio¢anin, Travnik, (BIH)

Asst. Prof. Jadranka Georgijevska, Skopje, (MKD)

Redakcija / Editorial Staff

Dipl. ing. el. Zoran Zivkovi¢

Dipl. det. Jelena Aleksandri¢

Dipl. ekon. Danilo Strugarevi¢

Dr med. Vojislav Stanojevi¢

Dipl. farm. Marija Jovanovi¢
Mast.mat. i dipl. bibliot. Jelena Nikoli¢,
Nikola Krsti¢

Redaktor i korektor za srpski jezik /
Serbian Language Editing & Proofreading

Zorica Milenkovi¢, professor srpskog jezika
Dr Vesna Todorov, profesor strukovnih studija

Redaktor i korektor za engleski jezik /
English Language Editing & Proofreading

Dipl. filol. Igor Petrovi¢
mast. filol. Zorana Jurinjak

Dizajn / Design

Radisav Stankovi¢, Zedesino, Beograd (SRB)

Tehnicka obrada / Technical Editing

Zoran Zivkovié, Ni§ (SRB)

Stamparija / Press

Stampa se ¢irilicom i latinicom, na srpskom i engleskom jeziku /
Printed in Cyrillic and Latin,in Serbian and English language
Dizajn studio RP, Cuprija (SRB)

TiraZ / Circulation

200 primeraka / 200 copies

Izlazi polugodi$nje / Issued semiannually

GodiSnja pretplata / Yearly Subscription

Za pravna lica 4.000,00

Za fizi¢ka lica 2.000,00

Foreign Countries, 50,00 Euros

Instrukcije za pla¢anje / Bank transfer instruc-
tions

Tekuci racun: 840-0000002106666-68 Poziv na broj: 2018; Akademija
vaspitacko-medicinskih strukovnih studija; za PONS medicinski ¢asopis
(kopije uplatnica slati na adresu Redakcije).

Adresa | Address

Izdavac / Publisher

Akademija vaspitacko-medicinskih strukovnih studija

PONS Medicinski ¢asopis, 37000 Krusevac, Balkanska 18

The Academy of Applied Preschool Teaching and Health Studies
PONS Medical Journal

37000 Krusevac, Balkanska 18

Redakcija / Editorial Office

Akademija vaspitacko-medicinskih strukovnih studija, Odsek
Cuprija

PONS Medicinski ¢asopis, 35230 Cuprija, Lole Ribara 1/2 / Srbija
The Academy of Applied Preschool Teaching and Health Studies
Department Cuprija

PONS Medical Journal, 35230 Cuprija, Lole Ribara 1/2, Serbia

Telefon / Phone

+381 (0)35/401-140

Faks / Fax

+381 (0)35/401-130

Elektronska posta / E-mail
redakcija@ponsjournal.info

Internet sajt /| Home Page
www.ponsjournal.info

Indeksiran / Indexed & Abstracted
SClIndeks, Index Copernicus

Skraéeni naslov / Abbreviated Title
PONS Med C / PONS Med J

Prvi (nulti) broj PONS Medicinskog ¢asopisa je izasao 3. juna 2004. godine
/ The first (zero) issue of PONS Medical Journal was published on 3rd July
2004.

ISSN 1820-2411, eISSN 2406-1352, UDK 61, COBISS.SR-ID 115713804




SADRZAJ /| CONTENT
PONS Medicinski ¢asopis / PONS Medical Journal

ORIGINALNI NAUENI RAD / ORIGINAL SCIENTIFIC ARTICLE

Clinical course of coxsackievirus B (1-6) infection / Klini¢ki tok infekcije koksakivirusom B (1-6)
Sladana Pavi¢, Marija Anti¢, Radmila Sparié¢,Aleksandra Pavic................ccoiiiiiiiiiiiiiiiiiiiiiiiiiiin 3

Faktori rizika i komorbiditeti koji predisponiraju fibrilaciju atrija /
Risk factors and comorbidities that predispose to atrial fibrillation
Marifana Jandric-KOCIC. ... .. ..o e 8

CTPYYHWU PALl /| PROFESSIONAL ARTICLE

Enpykanmja sgpaBCTBEHMX paJjHUKA, 34PaBCTBEHUX U CTPYYHUX CapafiHMKA Ha TEMY POJHO 3aCHOBAHOT
nacwnba / Education of health care professionals, health associates and expert associates on gender-based
violence

Kamaputa BOPUHUIL ..ot e 14

REVIEW ARTICLE / PREGLEDNI RAD

New horizons of methotrexate application / Novi horizonti primene metotreksata
Vladimir Maksimovi¢, Svetlana Golocorbin-Kon, Momir Mikov, Jelena Cveji¢, Zora Pavlovi¢ Popovic,
SASA VUKIITOVIC ..o e e e e e e 20

PRIKAZ SLUCAJA | CASE REPORT

Intrahepati¢ni holangiokarcinom sa fudroajantnim tokom /
Intrahepatic cholangiocarcinoma with fudroaiant course

Snezana B. KnezZevic, Biljana R. Sreckovi¢, Jelena A. Vulovi¢, Marijana C. Jandrié-KoCié........................ 27

CEMMHAP / SEMINAR

DaKTopM pU3NKa 32 Pa3Boj KAPAMOBACKYTAPHUX OOECTH KO 6O/IECHUKA KOjI Ce Jiede XeMOnujanusom [
Risk factors for the development of cardiovascular diseases in patients undergoing hemodialysis
MAPKO VTR ..o e e 33

KOMEHTAP /| COMMENT

MeRuIHCKY KOHIPeCH ¥ [PYTU HAYIHU U CTPYYHM CKYIIOBU Y foba mangemuje COVID-19 /
Medical congresses and other scientific and professional meetings during the COVID-19 pandemic
JIPAYIMIUM APCURL. ..o e 42

NMPUKA3 KIbUTE / BOOK REVIEW

Knmundxka dapmakonornja y repujarpuju / Clinical pharmacology in geriatrics
Jlana Hexcuh, Panko IlIxkp6uh, Cejemnana Cmoucasmwesuh Illamapa, Hamawa Cmojaxosuh, Becna Byjuh
Anexcuh, bojana Llapuh, JTanujena MAHOUR. ..............oiuiiii i 45

UPUTSTVO AUTORIMA / INSTRUCTIONS FOR AUTHORS

Uputstvo autorima za pripremu rukopisa /
Instructions for authors for the preparation of ManUSCripES. ... ..ot 47




ORIGINAL SCIENTIFIC ARTICLE / ORIGINALNI NAUENI RAD

doi:10.5937/pomcl7-25015
UDK: 616.127-002:578.835.1
COBISS.SR-1D 28022025

Clinical course of coxsackievirus

B (1-6) infection
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ABSTRACT

Objective. Coxsackievirus B (1-6) infections are the com-
mon infections of children and adults. Clinical manifestations
include fever, aseptic meningitis, pleurodinia, myocarditis,
gastroenterocolitis, maculous exanthem. The clinical course of
the infection is influenced by the characteristics of the host, as
well as the virus serotype. The pathogenesis of the diseases is
explained by the immune mediated mechanism and the direct
cytotoxic effect of the virus.

Methods. Retrospectively analyzed virus serotype, clinical
and biochemical data in patients with coxsackievirus B (1-6)
infection. Patients who had an unclear febrile condition for
more than six months were tested for autoantibodies.

Results. We examined a total of 378 patients with coxsacki-
evirus B (1-6) infection (302 women, 76 men), age 19 to 79
years. The dominant symptoms were weakness, elevated body
temperature, fatigue and muscle aches. In 55% the clinical
course was fever of unknown origin, in 13% myalgia/pleuro-
dinia, 9% acute gastroenterocolitis and acute myocarditis/
pericarditis, 2% aseptic meningitis, 2.4% respiratory disease,
3% acute pancreatitis and 1% diabetes mellitus. Autoantibod-
ies were detected in 69% of patients with fever of unknown
origin. Antinuclear antibodies were most common, in 67%. Se-
rotype B2 had 36% of these patients. Serotype B2 had 36% of
these patients and serotype B4 had 14%.

Conclusion. The most common clinical form of coxsackievi-
rus B (1-6) infection is an fever of unknown origin caused by a
B2 serotype of the virus. In most of these patients, an elevated
titre of antinuclear antibodies can be detected.

Key words: coxsackievirus infections; fever of unknown
origin; autoantibodies.
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B (1-6)

Sladana Pavi¢!, Marija Anti¢!, Radmila Sparic?,
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APSTRAKT

Cilj. Koksakivirus B (1-6) infekcije su ¢este kod dece i
odraslih. Manifestuju se kao febrilno stanje, asepti¢ni men-
ingitis, mijalgija/pleurodinija, miokarditis, gastroentero-
kolitis, makulozni egzantem. Na klinic¢ki tok infekcije uti¢u
osobine domacina i serotip virusa. Patogeneza bolesti je
objasnjena imuno posredovanim mehanizmom i direktnim
citotoksicnim efektom virusa.

Metode. Retrospektivno smo analizirali serotip virusa,
klini¢ke i biohemijske karakteristike bolesnika sa koksaki-
virus B (1-6) infekcijom. Autoantitela su odredjivana kod
bolesnika sa nejasnim febrilnim stanjem duzim od 6 meseci.

Rezultati. Ispitano je ukupno 378 bolesnika sa koksaki-
virus B (1-6) infekcijom (302 Zene, 76 muskaraca), uzrasta
od 19 do 79 godina. Dominantni simptomi su bili slabost,
Kod 55% bolesnika klini¢ki tok je bio nejasno febrilno
stanje, kod 13% mijalgija/pleurodinija, 9% akutni gastroen-
terokolitis, 9% akutni miokarditis/perikarditis, 2% asepti¢ni
meningitis, 2.4% respiratorne bolesti, 3% pankreatitis, 1%
diabetes mellitus. Kod 69% bolesnika sa nejasnim febrilnim
stanjem detektovana su autoantitela, naj¢e$¢e antinuklear-
na, kod 67%. Kod 36% ovih bolesnika detektovan je serotip
B2, kod 14% serotip B4.

Zaklju¢ak. Naj¢es¢i klini¢ki oblik koksakivirus B (1-6)
infekcije je nejasno febrilno stanje uzrokovano B2 sero-
tipom virusa. Kod veéine ovih pacijenata detektovan je
povisen titar antinuklearnih antitela.

Klju¢ne re¢i: infekcija koksakivirusom; groznica
nepoznatog porekla; autoantitela.

Sladjana Pavi¢, Milosa Obrenovica 17, 31000 Uzice, Serbia, Department for Infectious and Tropical diseases, General Hospital, Phone: +381 64 150 63 30, E-mail: sladjanapj@gmail.com

Sladana Pavic, Milo3a Obrenovica 17, 31000 UZice, Odeljenje za infektivne i tropske bolesti, Op3ta bolnica UZice, Tel: 064 150 63 30, E-mail: sladjanapj@gmail.com
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INTRODUCTION

Enteroviruses of coxsackie group B are important causes
of infections of children and adults. They are manifested by
clinical forms of aseptic meningitis/encephalitis, myalgia
and pleurodinia, myocarditis, maculous exanthem, respira-
tory infections, diabetes mellitus, fever of unknown origin
and paralytic diseases.! There are 6 serotypes of viruses that
affect the presence of various disorders.? Coxsackievirus
B (1-6) can cause diabetes mellitus, chronic inflammatory
myopathy, Sjogren's syndrome.*® The aim of the study was
to analyze the clinical course of coxsackievirus B (1-6) in-
fection in relation to the epidemiological characteristics and
the virus serotype.

PATIENTS AND METHODS

We examined patients with coxsackievirus B (1-6) in-
fection who was treated in the period from 01. 01. 2007. to
31. 12. 2017. at the Department of Infectious and Tropical
Diseases of the General Hospital Uzice. We analyzed de-
mographic data (sex, age), biochemical parameters, the vi-
rus serotype and clinical course of the infection. The study
excluded patients with pre-diagnosed diabetes mellitus,
chronic respiratory, cardiovascular, autoimmune and malig-
nant diseases. The diagnosis of coxsackievirus B (1-6) infec-
tion was confirmed by identifying IgM class of antibodies or
a quadruple increase in the IgG class of antibodies, at the In-
stitute of Immunology and virusology "Torlak" in Belgrade
and in accredited immunological laboratories in Uzice, us-
ing standard ELISA and neutralization tests. Hematological
and biochemical analysis were determined using methods
applied in the Republic of Serbia. The rheumatoid factor
was determined by a standard latex-agglutination test in the
microbiological laboratory of the General Hospital in Uzice.
Antibodies to circulating citrulline peptide (anti-CCP) was
identified using a standard ELISA method in the biochemi-
cal laboratory of the General Hospital in Uzice. Antibodies
to thyroid peroxidase (TPO) and thyroglobulin (TG) were
identified using a standard ELISA method in a biochemical
laboratory of the Special Hospital for thyroid gland and me-
tabolism diseases "Zlatibor". Antinuclear antibody (ANA)
titre was detected in licensed immunological laboratories in
Uzice by indirect immunoflorescence method on the HEp-2
substrate. The ANA titer over 1:80 was significant.

RESULTS

We examined a total of 378 patients with coxsackievirus
B (1-6) infection, (79.9% were women, 20.1% men). The age
of the patients was from 19 to 79 years (32.5 £ 10). Two pa-
tients were pregnant, one in the fifth, the other in the sixth
month of pregnancy. Twenty-two patients (5.8%) were ex-
amined and treated in hospital conditions.

The dominant symptom was weakness (98%) with el-
evated body temperature (95%), which in most cases (91%)
was up to 37.4°C. More than half of the patients (57%) felt
weak and after three months of the onset of the disease and
had a fever (55%). A large number of patients felt fatigue
(94%) and muscle aches (91%). Fatigue was maintained in
53% of patients after three months, while a third of them
felt muscle aches. Almost half of the subjects (49%) had a
heart attack at the beginning, in the form of bumps or heart
jumps, especially in physical effort. Pain in small joints was
present in 24% of patients, while 10% of patients had this
symptom after three months. A fifth of patients felt sensa-
tion of chest pain, and/or choking at the onset of the disease,
while 6% of the same problems were experienced after three
months. Gastrointestinal symptoms (nausea, vomiting, di-
arrhea) were present only at the onset of the disease in 12%
of patients. Six months after the onset of the disease, third of
patients had an increased fever, 24% still felt weakness and
fatigue. Muscular pains were maintained in 15% of patients
during this period, 10% had joint pains (Table 1).

Table 1. The symptoms and signs of patients with Coxsackie B
viral infection.

Symptoms and signs Oncs"estegz';che 3rd Month 6th Month
Weakness 369 (97.6) | 210(55.6) 90 (23.8)
Fatigue 355(93.9) | 202 (53.4) 92 (24.3)
Myalgia 344 (91.0) | 128(33.9) 56 (14.8)
Joint pain 90 (23.8) 41 (10.8) 39(10.3)
Headache 10 (2.6) 0 0
Fever 360 (95.2) | 207 (54.8) | 124(328)
Cardiac complaints 185 (48.9) 35(9.3) 10 (2.6)
Chest pain/choking 85 (22.4) 22 (5.8) 0
Diarrhea 13 (3.4) 0 0
Nausea/vomiting 33(8.7) 0 0
Exanthema 3(0.8) 0 0

numbers represent absolute vaules (%)

Almost a third of the patients had a slight lymphocyto-
sis at the onset of the disease, which was maintained after 6
months in 2.4% of patients. A small number of patients had
easily elevated muscle enzymes, creatine phosphokinase
(10%) and lactate dehydrogenase (21%) (Table 2).
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Table 2. The laboratory features of patients with Coxsackie B
viral infection.

Laboratory test Onjies teg;:he 3 Month 6™ Month
Lymphocytes

gzb)ff‘g;ﬁ”ith > 109 (288) | 46(122) 9 (2.4)
Mean (range) /L 84 (3.2-11.6) | 8.1(3.1-10.9) | 7.2 (3.2-10.2)
Creatine phosphokinase

Sl with > 38 (10.1) 0 0
Mean (range) (IU/L) | 313 (29-510) na. n.a.
Lactate dehydrogenase

Subjects > 378 IU/L 81 (21.4) 0 0
Mean (range) (IU/L) | 429 (98 - 711) na. n.a.
Serum amylase

e | wes | o :
Mean (range) (IU/L) 504 (22-52) na. n.a.

numbers in upper limits rows represent absolute vaules (%); n.a. - not
applicable

Fever was prolonged in 55% of patients. Clinical form
of myalgia and/pleurodnia had 13% of patients. In 9% of
patients, the disease appeared in the form of acute gastro-
enterocolitis, and the same number of patients had acute
myocardial/pericardial inflammation. Aseptic meningitis
had 2% of patients. Respiratory disease had 2.4% of patients.
Acute pancreatitis and diabetes mellitus were found in 3%
and 1% of patients, respectivily. The least patients (0.8%)
had acute orchitis (Table 3).

Table 3. Clinical forms of coxsackie B infections.

Clinical forms Frequency* Coxsackievirlis B
serotypes
Fever of unknown origin 207 (54.8) 2 (1-5)
Respiratory infection 9(24) 2
Myalgia/pleurodinia 49 (12.9) 4 (1-5)
Myocarditis/pericarditis 33(8.7) 5(1-5)
Aseptic meningitis 7 (19) 2
Maculous exanthem 3(0.8) 1(1,5)
Diabetes mellitus 5(1.3) 4
Acute pancreatitis 10 (2.6) 4
Acute gastroenteritis 33 (8.7) 2
Acute orchitis 3(0.8) 4

*number of subjects (%); **the most common (range)

The coxsackievirus B2 was identified in all patients with
aseptic meningitis, respiratory clinical form and acute gas-
troenterocolitis. In 66% of patients with fever of unknown
origin was identified B2 serotype, too. Serotype B4 was
diagnosed in patients with acute pancreatitis and diabetes
mellitus. The same serotype was found in 59.2% of patients
with clinical form of myalgia/pleurodnia. Myocarditis/peri-

carditis and orchitis were in 75% of patients caused by sero-
type B5. In 63.6% of patients with maculous exanthem was
detected serotype B1 (Table 4).

One pregnant woman had an elevated body temperature
with gastrointestinal symptoms. The other pregnant woman
had fever and maculous exanthem. In both cases, the symp-
toms lasted for seven days. Laboratory parameters were at
physiological limits in both patients. High titres of anti -
coxsackievirus B2antibodies were confirmed in pregnant
women with acute gastroenteritis, anti - coxsackievirus Bl
and B3 antibodies in pregnant women with maculous exan-
them. The obstetric examination found that coxsackievirus
did not affect fetal development.

Patients who had an fever of unknown origin for more
than six months were diagnosed for suspected autoimmune
disease. Autoantibodies were detected in 69% of these pa-
tients. ANA were most common in 43.5%. Rheumatoid fac-
tor and anti-CCP antibodies were diagnosed in 24% of pa-
tients. Two patients had anti-TPO and anti-TG antibodies.
The serotype B2 virus was detected in 67% of patients with
ANA and both patients with anti-TPO and TG antibodies.
In 33% of patients with ANA, the serotype B4 was detected.

Table 4. Autoantibodies in patients with fever of unknown. origin.

Autoantibodies Frequency* CO);Z?SSZ\Q;E*S B
ANA 54 (43.5) 2,4
anti-CCP 30 (24.2) 2
anti-TPO, TG At 2(16) 2

*number of subjects (%); **the most common (range); ANA - antinuclear
antibody; anti-CCP - antibodies to circulating citrulline peptide; anti-
TPO - antibodies to thyroid peroxidase; TG At — teriglobulin antibodies)

DISCUSSION

Coxsackievirus B (1-6) cause various clinical forms of
infection, from asymptomatic to chronic diseases. The high
prevalence of IgG antibody titres against these viruses in
children and adults has been proven in many countries.5*
The group B viruses have been implicated in a variety of
human diseases of the heart, pancreas and central nervous
system.’ In our study, fever of unknown origin was the most
common form of coxsackievirus B (1-6) infection caused by
serotype B2. Although we did not examine the children's
population, all patients with this clinical form were under
35 years of age, which corresponds to the results of already
mentioned other studies.®” Our patients were mostly wom-
en. There is no information in literature on the prevalence
of female sex among patients with coxsackievirus B (1-6)
infection. Moreover, it has been shown that men are suscep-
tible to these infections.'” All of our patients with fever of
unknown origin and the appearance of autoantibodies after
six months of the onset of the infection were women. This

PONS Med C 2020 / PONS Med J 2020;
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data could explain the dominance of the female sex, since it
has already been confirmed that autoimmune diseases are
more common in women."! The symptoms of our patients
corresponded to the clinical form of the disease. Hemato-
logical and biochemical parameters were non-specific and
in accordance with the already described in coxsackievirus
B (1-6) infection.'?

The clinical form of respiratory infection and myal-
gia/pleurodinia in most of our patients was matched with
other studies, as well as the number of patients with myo-
carditis/pericarditis.”® Suspect of acute coronary disease in
two patients with pleurodinia was excluded by additional
diagnosis. Similar examples have been described by other
authors." The exact mechanism by wich coxsackievirus B
(1-6) induces damage to myocytes is unknown. The likely
mechanisms involve immune-mediated and direct viral cy-
totoxicity. Infected myocytes may express antigens that con-
found the immune system’s ability to recognize the body’s
own myocytes, triggering an immune response."” The most
common serotypes of B virus in pleurodnia and myocar-
ditis were 4 and 5 respectively, which corresponds to our
results.”” The onset of diabetes mellitus in patients with cox-
sackievirus B (1-6) infection was explained by the effect of
the virus on mechanisms that induce the formation of au-
toimmunity to different beta-cell antigens.'® Earlier results
indicate the correlation of coxsackievirus B (1-6) infection
and the onset of diabetes mellitus in children."” Our patients
with diabetes mellitus were aged 22 to 50 years old, which
corresponds to new studies that have proven the onset of di-
abetes mellitus after coxsackievirus B (1-6) infection in the
adult population.'® These data are the basis for further prog-
ress in the development of coxsackievirus B1->B6 vaccine.”
In the pathogenesis of acute and chronic inflammation of
the pancreas caused by coxsackievirus B (1-6) , factors of vi-
rus and host are involved. Household gene expression is an
important factor for the outcome of infection.'® We did not
have patients with chronic pancreatitis. Other researchers
noticed the B4 serotype as the most common cause of infec-
tion in the onset of diabetes mellitus and pancreatitis, which
is our finding t0o."** The orchitis caused by coxsackievirus
B (1-6) , with an incidence of up to 40%, has also been de-
scribed.?! There was a small number of patients with orchi-
tis in our study. Although serotype B5 as a causative factor
was confirmed in other study, * in our patients it was B4.
Serotype B5 was the cause of diseases in patient with sple-
nomegaly.”” In addition to the aforementioned, there are no
other causes of splenomegaly in these patients. None of our
patients had a clinically or ultrasound proven splenomegaly.
There was a small number of patients with maculous exan-
them in our study. For most of these patients coxackievirus
B1 has been proven. The literature also rarely describes skin
changes in coxsackievirus B (1-6) infection, but the serotype
of the virus was B5.%

Pregnant women in our study had an easier clinical form
and the virus did not affect the fetal development. The effect
of the virus on the fetus is most commonly manifested by
spontaneous abortion, fetal myocarditis, or neurodevelop-
mental damage.

The most common serotypes of the coxsackievirus
were B2 and B4 in our patients. Serotype B2 was the most
common in patients with autoantibodies detected after 6
months. It is a human pathogen that causes a broad spec-
trum of disease. The various clinical symptoms of coxsacki-
evirus B2 seem to be based on genetic diversity, as they are
rapidly evolving viruses.” Triantafyllopoulou and coautors
associated on the coxsackievirus B4 as a possible trigger in
the development of Sjogren's syndrome.’ Other researchers
tested patients with autoimmune diseases and demonstrat-
ed that autoantibodies recognized coxsackieviral peptides
in 37% of patients with Sjogren's syndrome and in 28% of
patients with systemic lupus.®® Association between co-
sackievirus B1->B6 infection and juvenile dermatomyositis
has also been observed previously.”” Some researchers have
linked autoimmune-type diseases by mechanisms of per-
sistent coxsackievirus B (1-6) infection.**** The sporadic
expression of viral proteins during coxsackievirus B (1-6)
persistence in the absence of significant viral replication
may nevertheless lead to a chronic immune response and
immuno-pathology.®

Based on the results obtained, it can be concluded that
the most common clinical form of coxsackievirus B (1-6)
infection is an fever of unknown origin caused by a B2 sero-
type of the virus. The prolonged febrile condition for more
than six months may be due to the onset of autoimmune
disease for which the coxsackievirus B (1-6) was a possible
trigger.
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APSTRAKT

Cilj. Fibrilacija atrija (lat.fibrillatio atriorum, FA) pred-
stavlja naj¢es¢u aritmiju u kli¢koj praksi kojom je pogodeno
1-2% svjetske populacije. Karakterise je visokofrekventna
ekscitacija atrija, posljedi¢na asinhron a atrijalna kontrak-
cija i nepravilna ekscitacijaventrikula. Faktori rizika i ko-
morbiditeti predisponiraju FA promjenom ekstracelularnog
matiksa, promjenom funkcije fibroblasta i masnih stanica,
jonskih kanala, miocita, autonomnog nervnog sistema,
endotelnim i vaskularnim promjenama. Istrazivanje je
imalo za cilj utvrditi faktore rizika i komorbiditete koji su
statisti¢ki znacajno povezani sa pojavom FA.

Metode. Istrazivanje je studija presjeka obavljeno u
Domu zdravlja Krupa na Uni u periodu od 01. 11. 2017.
do 01.01.2019. Podaci su prikupljeni putem anamneze,
fizikalnog pregleda, elektrokardiograma, laboratorijske di-
jagnostike, ultrazvuénog pregleda i dostupne medicinske
dokumentacije. Obrada podataka vrSena je standardnim
statistickim metodama.

Rezultati. Studija je ukljucila 145 sluc¢ajno odabra-
nih pacijenata, 96 (66.2%) zena i 49 (33.8%) muskaraca.,
prosjecne starosti 63+9.8 godina. FA je ucestalija kod Zena,
starijih od 60 godina i osoba koje konzumiraju alkohol
(p<0.05). Komorbiditeti povezani sa FA su: hipertrofija li-
jeve komore, mitralna regurgitacija, hipertenzija, dijabetes,
hroni¢na opstruktivna bolest pluca i gojaznost (p<0.05).

Zaklju¢ak. Rana detekcija, pravovremen i adekvatan
menadZzment komorbiditeta i faktora rizika FA sprecava ili
usporava napredovanja FA, podize kvalitet Zivota oboljelih,
smanjenjuje tro$kove zadravstvene zastite i radnog apsen-
tizma.

Klju¢ne re¢i: atrijalna fibrilacija; faktori rizika; komor-
biditet.
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ABSTRACT

Objective. Atrial fibrillation (AF) is the most common ar-
rhythmia in clinical practice affecting 1-2% of the world popu-
lation. It is characterized by high-frequency atrial excitation,
consequent asynchronous contraction, and irregular ventricu-
lar excitation. Risk factors and comorbidities predispose to AF
by altering the extracellular matrix, altering the function of fi-
broblasts and fat cells, ion channels, myocytes, the autonomic
nervous system, endothelial and vascular changes. The study
aimed to identify risk factors and comorbidities that were sta-
tistically significantly associated with the onset of AF.

Methods. The study was a cross-sectional study conducted
at the Krupa Health Center at Uni in the period from 1 No-
vember 2017 to 1 January 2019. Data were collected through
medical history, physical examination, electrocardiograms,
laboratory diagnostics, ultrasound examination and available
medical records. Data processing was performed using stan-
dard statistical methods.

Results. The study included 145 randomly selected pa-
tients, 96 (66.2%) women and 49 (33.8%) men., average age
63 + 9.8 years. AF was more common in women older than
60 years and people consuming alcohol (p<0.05). Comorbidi-
ties associated with FA are: left ventricular hypertrophy, mitral
regurgitation, hypertension, diabetes, chronic obstructive pul-
monary disease, and obesity (p<0.05).

Conclusion. Early detection, timely and adequate manage-
ment of comorbidity and risk factors of FA prevents or slows
the progression of AF, raises the quality of life of patients, re-
duces the costs of health care and work absenteeism.

Key words: atrial fibrillation; risk factors; comorbidity.
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uvoD

Fibrilacija atrija (FA) predstavlja podvrstu supraven-
trikularne aritmije koju karakteriSe visokofrekventna
ekscitacija atrija sa posljedi¢cnom asinhronom atrijalnom
kontrakcijom i nepravilnom ekscitacijom ventrikula. U ele-
ktrokardiogramu rezultira niskovoltaznim fibrilatornim os-
cilacijama izoelektri¢ne linije i iregularnim ventrikularnim
ritmom.' Fibrilacija atrija predstavlja naj¢es¢u aritmiju u
klickoj praksi kojom je pogodeno 1-2% svjetske populacije.
Na lije¢enje FA, u prvom redu njenih komplikacija u Sjedin-
jenim Americkim Drzavama godi$nje se izdvaja 6-26 mil-
tora, okidaci (“trigeri) i faktori koji odrzava FA. U odnosu
na prezentaciju, duzinu trajanja i spontanu terminaciju FA
se klasifikuje na: prvi put dijagnostifikovanu , paroksizmal-
nu, perzistentni, dugotrajno perzistentnu i permanentnu
FA.! Klini¢ko klasifikovanje FA obuhvata sledece podtipove:
fokalna, poligenska, monogenska, postoperativna, valvu-
larna, FA u pacijenata sa strukturnom bolesti srca i FA kod
sportista.

Prezentacija simptoma kod FA varira u zavisnosti od
frekvencije ventrikula, duZzine trajanja aritmije, prisustva
strukturne bolesti srca i percepcije bolesnika. Isti variraju od
palpitacije, vrtoglavice, dispneje, stezanja u grudima, umo-
ra, te Sirokog spektra psihickih tegoba. Fibrilacija atrija je
povezana sa pove¢anim rizikom od mozdanog udara, sréane
dekompenzacije, kognitivnog propadanja i vasularne de-
mencije, te ima povecan op$ti mortalitet, naro¢ito kod Zena.
Terapija FA uklu¢uje menadzment faktora rizika i komorbi-
diteta, prevenciju sistemskog troboembolizma, odrzavanje
sinusnog ritma, “rythm control“ i kontrolu frekvencije, “rate
control®! Prevencija sistemskog tromboembolizma oralnim
antikoagulansima (inhibitori agregacije trombocita, an-
tagonisti vitamina K, novi oralni antikoagulansi) zahtijeva
stratifikaciju rizika (CHA2DS2-VASc indeks) neovisno od
obrasca prezentacije i terapijskog modaliteta FA. Strategiju
lijecenja treba individualizovati na osnovu profila i tezine
simptoma, kardijalne patologije, prisutnih komorbiditeta
i preferencije pacijenta. OdrZzavanje ritma se preporucuje
kod mladih pacijenata sa izrazenim simptomima, u odustvu
multiplih komorbiditeta, oteZanom kontrolom ventikularne
frekvencije u FA ili prisutnom tahikardiomiopatijom. Kon-
trola frekvencije podrazumjeva medikamentoznu terapiju,
a kontrola ritma medikamentoznu terapiju i invazivne pro-
cedure (kardioverzija, kateterska ablacija).! Nastanak FA
povezuje se sa faktorima rizika (demografskim, na¢inom
zivota) komorbiditetima (kardijalnim, nekardijalnim) koji
indukuju nastanak FA kroz promjene u ekstracelularnom
matiksu, funkciji fibroblasta i masnih stanica, promjene u
jonskim kanalima, miocitima, autonomnom nervnom siste-
mu, endotelne i vaskularne promjene.**

Ciljevi istrazivanja su bili da se utvrde faktori rizika koji
predisponiraju fibrilacije atrija i komorbiditeti povezani sa
nastankom ove aritmije.

BOLESNICI | METODE

Ispitivanje je dizajnirano kao studija presjeka i sprove-
deno je u periodu od Cetrnaest mjeseci, od 01. 11. 2017. do
01.01.2019. Ispitanici su registrovani u timu I porodi¢ne
medicine Javne zdravstvene ustanove Dom zdravlja Kru-
pa na Uni. Anketirano je 145 pacijenata u toku redovnog
rada u ambulanti. Kriterijumi za uklju¢ivanje u istrazivanje
bili su dob izmedu 20 i 79 godina i prisustvo elektrokario-
grafski verifikovane atrijalne fibrilacije. Kriterijumi za
neukljuc¢ivanje u istrazivanje bili su: starost iznad 79 go-
dina, starost ispod 20 godina, osustvo elektrokariograf-
ski verifikovane atrijalne fibrilacije, prisustvo psihoti¢nih
poremecaja i prisustvo malignih oboljenja.

Podaci su prikupljeni na osnovu anamneze, fizikalnog
pregleda elektrokardiograma, laboratorijske dijagnostike,
ultrazvuénog pregleda i dostupne medicinske dokumen-
tacije. Prisustvo fibrilacije atrija utvrdeno je elektrokar-
diogramom. Iz elektronskog kartona preuzeti su podaci
o starosti pacijenta. Informacije o konzumaciji alkohola i
pusenju dobijene su anamnesti¢ki. Nakom mjerenja tjele-
sne tezine i visine ispitanicima je odreden indeks tjelesne
mase (eng. Body Mass Indeks, BMI) kao odnos tjelesne
mase izrazene u kilogramima i kvadrata tjelesne visine
izrazene u metrima. Gojaznost je definisana kao BMI>25.
Podaci o hroni¢nim bolestima preuzeti su iz elektronskog
kartona. Prisustvo hipertrofije lijeve komore verifikovano
je ehokardiografskim nalazom konsultanta. Ultrazvuéni
pregled stitne Zlijezde izvrSen je od strane operatera u JZU
Dom zdravlja Krupa na Uni. Pacijentima sa ultrazvu¢no
verifikovanim tiroiditisom odredene su vrijednosti tirok-
sina (T4) i tireostimuliraju¢eg hormona (TSH). Iste su po-
drazumjevale uzimanje 5 ml venske krvi u vakum epruvetu
sa etilendiamintetraacetskom kiselinom. Analiza TSH i FT4
vr$ena je iz pune krvi pomocu enzimskog testa (Berlin Che-
mie AG, Menarini ,Njemacka).

Za analizu podataka kori$¢ene su deskriptivne statisticke
metode: distribucija frekvencije obiljezja i testiranje hipo-
teze, aritmeticka sredina, standardna devijacija i procenti.
Za utvrdivanje statisticke znacajnosti koristeni su x 2-test
i t-test. Nivo znacajnosti je definisan na najmanje 5%
verovatnoce.
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REZULTATI

Studija je ukljucila 145 pacijenata prosjecne sta-
rosti 6319.8 godina (srednja vrednost, standardna devi-
jacija) medu kojima je bilo 96 (66.2%) Zena i 49 (33.8%)
muskaraca. Zene su imale statisticki znacajno ce$ée prisus-
tvo FA (p<0.05). Najveci broj ispitanika bili su Zivotne dobi
60-79 godina, 88 (60.7%) pacijenata, u dobi od 40-59 je bilo
56, a u dobi od 20-39 godina 1 ispitanik. Postoji statisticki
znacajno veca ucestalost FA kod ispitanika starosti iznad 60
godina (p<0.05).

Alkohol je konzumiralo 56 (38.6%) ispitanika a cigarete
je pusilo 69 (47.5%) ispitanika (Tabela 1). Postoji statisticki
znacajan uticaj konzumiranja alkohola na nastanak FA (p
< 0.05) dok pusenje nije statisticki znacajno povezano sa
nastankom FA (p > 0.05). Prisutni komorbiditeti ispitanika
bili su: hipertrofija lijeve komore (69.0%), mitralna regur-
gitacija (64.1%), hipertenzija (84.8%), dijabetes melitus tip
2 (68.3%), pretilost (62.1%), hroni¢na opstruktivna bolest
plu¢a (60.7%), hipotireoza (22.1%), insuficijencija srca
(3.4%). Razvoj fibrilacije atrija je statisticki znacajno pove-
zan sa hipertrofijom lijeve komore, mitralnom regurgitaci-
jom, hipertenzijom, dijabetes melitusom tipa 2, hroni¢nom
opstruktivnom bole$éu pluca i pretiloséu (p<0.05). Ispiti-
vanje nije verifikovalo statistic¢ki zna¢ajnu povezanost FA sa
hipotireozom i sr¢anom insuficijencijom (p>0.05).

Tabela 1. Faktori rizika i komorbiditeti ispitanika.

Varijabla Da(®%) | Ne (@) Uk(l;/f)n ° e
N 89 56 145
Konzumiranje alkohola ©14%) | (386%) | (100%) p<0.05
v 69 76 145
Pusenje (475%) | (52.5%) | (1000) |P709°
Hipertrofija lijeve 100 45 145
komore (69.0%) | (31.0%) | (1009%)
Mitral N 93 52 145
itralna regurgitacija ©64.1%) | (35.9%) | (100%)
Hipertenzija 123 22 145
pertenzy (84.8%) | (15.2%) | (100%)
99 46 145 pe005
Dijabetes melitus tip 2 (68.3%) (31.7%) | (100%)
Pretilost 90 >3 145
(62.1%) | (37.9%) | (1009%)
Hroni¢na opstruktivna 88 57 145
bolest pluca (60.7%) | (39.3%) | (1009%)
Insuficijencija srca 5 (3.4%) (9(15.46(;/0) (1%)%3/0)
p>0.05
Hipotireoza 32 113 145
P (22.1%) | (77.9%) | (100%)

*p-verovatnoca (X2 test)

DISKUSUJA

Istrazivanje je utvrdilo statisticki znacajno ¢e$¢u pojavu
FA kod Zena, starijih od 60 godina i ispitanika koji konzumi-
raju alkohol. Istrazivanje nije dokazalo statisticki znacajnu
povezanost pusenja sa nastankom FA. Rodne razlike u in-
cidenciji FA objasnjavaju se ekspresijom razli¢itih jonskih
kanala, proteina koji upravljaju kalcijumom i drugim tran-
skipcijskim faktorima.’ Starenje je povezano sa viestrukim
anatomskim, elektrofizioloskim, jonskim i metaboli¢kim
faktorima koji predisponiraju nastanak FA. Kardiovaskular-
ni komorbiditeti, oksidativni stres,upalni procesi, disregu-
lacija kalcijuma, atrijska miopatija, disfunkcija vaskularnog
endotela, inzulinska rezistencija i poremecen intracelularni
metabolizam lipida omogucavaju nastanak i odrzavanje FA
kod starijih osoba.®

Akutna intoksikacija alkoholom dovodi do promjena
na atrijalnim miocitima i utice na autonomnu modu-
laciju stvaraju¢i aritmogeni supstrat. Dugotrajno kon-
zumiranje alkohola predisponira FA direktnim uticajem
na supstrat lijevog atrija i interakcijom sa drugim fakto-
rima rizika FA.” Alkohol i njegov metabolita acetaldehid
dovode do narusavanja odnosa eksitacija-kontracija, inhi-
biranja oslobadanja kalcijuma iz sarkoplazmatskog retiku-
luma, izaziva oksidativni stres, o$tecenja proteina i lipidnu
peroksidaciju. Hipertenzija, pretilost, opstruktivna apneja
u snu i kardiomiopatija mogu biti izazvane ili pogor$ane
konzumacijom alkohola.® Iako istrazivanje nije dokazalo
statisticki znacajnu povezanost pusenja i FA literarni podaci
navode da nikotin u cigaretamastimuli$e simpaticku neu-
rotransmisiju, mjenja provodljivost jonskih kanala, blokira
prolazne kalijumske struje ¢ime povecava elektri¢nu nesta-
bilnost atrija i moguénost nastanka FA. PuSenje indukuje
proaritmogenu fibrozu atrija.

Gojaznost, hipertenzija i kardiomiopatija kao cesti ko-
morbiditeti mogu doprinijeti remodelovanju atrijuma.®
Komorbiditeti statisticki znacajno povezani sa nastankom
fibrilacije atrija bili su: hipertrofija lijeve komore, mitralna
regurgitacija, dijabaetes, hroni¢na opstruktivna bolest plu¢a
i gojaznost. Istrazivanje nije dokazalo statisticki znac¢ajnu
povezanost sréane insuficijencijei hipotireoze sa nastank-
om FA. Hipertrofija lijeve komore podstice razvoj FA kroz
hemodinamske , neuroendokrine i elektri¢cne mehanizme
mehanizme. Hemodinamski promjene su rezultat remod-
elovanja lijevog atrija. Neuroendokrine procesi podra-
zumjevaju aktiviranja renin-angiotenzin-aldosteron siste-
ma (eng. Renin Angiotenzin Aldosteron System, RAAS)
. Hipertrofija lijeve komore za posljedicu ima promjenu
vremena atrijalne aktivacije i atrijalnog napona, odnodno
elektricno remodelovanje atrija.”!" Mitralna regurgitacija
(eng. Mitral Regurgitation MR) je najc¢e$¢a valvularna
bolest srca i znacajan faktor rizika za FA. Starija Zivotna dob

10 strana / page



ORIGINALNI NAUCNI RAD / ORIGINAL SCIENTIFIC ARTICLE

PONS Medicinski ¢asopis / PONS Medical Journal

oboljelih i remodeliranje lijevog ventrikula kao posljedica
preoptere¢enja volumenom navode se kao mogudi prekur-
sori FA u MR."

Hipertenzija indukuje strukturalni supstrat i povecava
podloznost za atrijalnu fibrilaciju putem aktivacije sistema
renin-angiotenzin-aldosteron (Renin Angiotenzin Aldoste-
ron System, RAAS) i hemodinamskih promjena atrija.'*!*
Angiotenzin II u hipertenziji indukuje fibrozu i hipertro-
fiju atrija, dovodi do promjene u ekspresiji jonskih kanala,
narusava rukovanje kalcijumom u atrijalnim kardiomioc-
itima, povecava oksidativni stres i stvara upalu.'*'* Hip-
ertenzija vremenom rezultuje progresivnim zadebljanjem
zida i hipretrofijom lijeve komore, sistolnom i dijastolnom
disfunkcijom lijeve komore, progresivnim prosirenjem li-
jeve pretkomore i smanjenjem atrijalne kontraktilnosti.'*!8
Kontrolisane studije dosle su do zakljucka da je optimalna
kontrola krvnog pritiska koja spre¢ava nastanak hipertrofije
lijeve komore, neovisno o klasi antihipertenziva, imperativ
u prevenciji FA kod pacijenata sa nekomplikovanom hip-
ertenzijom."*'® Kod bolesnika sa razvijenom hipertrofijjom
lijeve komore i/ili visokim kardiovaskularnim rizikom in-
hibicija RAAS inhitorima angiotenzin konvertujuceg enzi-
ma (eng. Angiotensin Converting Enzyme Inhibitors ACE)
i blokatorima angiotenzin II receptora (eng. Angiotensin
IT Receptor Blockers, ARBs) statisticki znacajno smanjuju
prvu pojavu atrijalne fibrilacije.

Dijabetes melitus tipa 2 je znacajan faktor u inicijaciji
i odrzavanju fibrilacije atrija jer dovodi do promjene atri-
jalnog promjera, vremena atrijalne aktivacije i atrijalnog
napona.'”® Remodelovanje atrija rezultat je fibroze koja
nastaje kao posljedica oksidativnog stresa, povecane ekspre-
sije profibrinolitickih medijatora, pove¢ane produkcije na-
prednih krajnjih produkata glikacije, poveéane ekspresije
kolagena tipa 1 i transformiSuéeg faktora rasta-. Elektri¢no
remodelovanje atrija uklju¢uje promjenu morfologije atri-
jalnog akcijskog potencijala, odnosno efektnog atrijskog
razdoblja i njegove disperzije.'*' Dijabetes melitus tipa 2
takode dovodi do povecanog atrijalnog prihvatanja holina
i otpustanja acetilholina $to ukazuje na znacaj autonomne
disfunkcije u nastanku atrijalne fibrilacije dijabeti¢ara.?*?
Literarni podaci ukazuju da terapija metforminom inhibira
nastanak reaktivnih vrsta kiseonika u miocitima atrija, os-
labljuje degradaciju miofibrila kao posljedicu tahikardije
i prevenira nastanak FA. Protektivha uloga metformina
najaca u prve dvije do tri godine njegovog koristenja, nako
¢ega dolazi do njenog slabljenja.

Hroni¢na opstruktivna bolest plu¢a (eng. Chronic Ob-
structive Pulmonary Disease, COPD) kroz oksidativni stres
i hroni¢nu sistemsku upalu podsti¢e remodelovanje atrija,
povecanje refrakternosti atrijalne muskulature, remod-
elovanje plu¢nih vena , nastanak plu¢ne hipertenzije, hemo-
dinamsko opterecenje i disteinziju desnog atrijuma. Subop-

timalna plu¢na funkcija, hiperkapnija i visoke vrijednosti
sistolnog krvnog pritiska plu¢ne arterije predstavljaju neza-
visan predilektor incidentne FA.**?* Terapija HOBP B2 ago-
nistima povecava broj otkucaja, smanjuje koncentraciju ka-
lijuma i predisponira nastanak FA.  Derivati ksantina u
terapiji. HOBP mjenjaju morfologiju atrijalnog akcijskog
potencijala i statisti¢ki znacajno povecava ucestalost FA.2*
» Dugotrajno koristenje oralnih kotrikosteroida kod paci-
jenata sa HOBP u kontrolisanim studijama se povezuje
sa dijabetesom, hipertenzijom, pro$irenjem lijevog atrija,
sréanom insuficijencijom, ishemi¢nom boles¢u srca koje,
na direktan ili indirektan, nacin uzrokuju FA."”"*

Gojaznost indukuje hemodinamske promjene koje
mogu rezultirati hipertrofijom lijevog ventrikula, pluénom
arterijskom hipertenzijom, hipertrofijom desnog atrija i
sréanom isuficijencijom.”**” Neuroendokrine promjene u
pretilosti nastaju kao posljedica aktivacije RAAS, povecane
otpornosti na inzulin i hiperinzulinemije, povec¢ane otpor-
nosti na leptin i hiperleptinemije, aktivacije simpatickog
nervnog sistema, smanjenja adiponektina i prekomjerne
ekspresije receptora za proliferator aktivatora perok-
sizoma.”**” Gojaznost, narocito centralna, je povezana sa
povecanim nakupljanjem masti izmedu visceralnog peri-
karda i epikardnog sloja miokarda koja je bliskom odnosu
sa desnim ventrikulom, pluénim venama i dijelom lijevog
ventrikula. Parakrini efekti sréane masnoce kod pretilih
pacijenata, zajedno sa modulacijom autonomnog nervnog
sistema, mogu posluziti kao okidaci za razvoj atrijalne fibri-
lacije i doprinijeti njenoj ozbiljnosti.”®

Tako istrazivanje nije utvrdilo statisticki znacajnu pove-
zanost sréane insuficijencije i hipotireoze sa nastankom
FA, literarni podaci navode mogucu povezanost istih kroz
nekoliko mehanizama. Insuficijencija srca podsti¢e raz-
voj FA kroz hemodinamske , neuroendokrine i celularne
mehanizme. Hemodinamski promjene su rezultat remod-
elovanja lijeve komore i mitralne regurgitacije. Neuroen-
dokrine promjene nastaju kao posljedica aktiviranja RAAS,
povecanja transformirajuceg faktora rasta p i adrenergicke
aktivacije. Celularne promjene uklju¢uju intracelularno
propterecenje kalcijumom i promjenu izvancelijskog matrik-
sa.!®!! Literarni podaci ukazuju da smanjenje opterecenja li-
jeve pretkomore i zaustavljanje atijalne fibroze primjenom
ACE inhibitora, ARBs, antagonista mineralokortikoidnih
receprora (eng. Mineralocorticoid Receptor Antagonists,
MRAEs) i beta blokatora (eng. Beta adrenoreceptor Block-
ing agents, BB) moze sprijeciti nastanak FA kod pacijenata
sa sr¢anom insuficijencijom.'*"” S druge strane, primjena
diuretika kod pacijenata sa insuficijencijom srca nerijetko
je povezana sa elektrolitnim disbalansom koji inukuje nas-
tanak fibrilacije atrija. Hipotiroidizam pogoduje nastanku
kardivaskularnih faktora rizika, subklini¢kih i manifestnih
kardiovaskularnih bolesti koji predisponiraju nastanak FA.
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Mnogobrojna istrazivanja dokazuju povezanost hipotireoze
sa pretilo$¢u, dijabetesom, sistolnom hipertenzijom i upal-
nim procesima. Hipotiroidizam doprinosi nastanku hiper-
trofije lijeve komore, smanjenuje kontraktilnost miokarda,
pogoduje aterosklerotskim procesima i povecava rizika za

nastanak sr¢ane insuficijencije.”**

U zakljuc¢ku, istrazivanje je utvrdilo da je fibrilacija
atrija znacajno ucestalija kod osoba zenskog pola, starijih
od 60 godina i ljudi koji konzumiranju alkohol. Komorbi-
diteti znacajno povezani sa fibrilacijom atrija su:hipertrofija
lijeve komore, mitralna regurgitacija, dijabetes, hroni¢na
opstruktivna bolest plu¢a i gojaznost. Postoji potreba da
se izabrani doktori porodi¢ne medicine kroz kontinuiranu
medicinsku edukaciju upoznaju sa faktorima rizika, ko-
morbiditetima i lijekovima koji predisponiraju nastanak
fibrilacije atrija. Rana detekcija, pravovremen i adekvatan
menadZment komorbiditeta i faktora rizika fibrilacije atrija
rezultuje sprecavanjem ili usporavanjem napredovanja fi-
brilacije atrija, podizanjem kvalitet Zivota oboljelih, sman-
jenjem troskove zadravstvene zastite i radnog apsentizma.
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AMNCTPAKT

Hws. Lwse oBor pama je yTBpbuBame KBanmreTa
aKpelMTOBAHMX efyKalija Ha TeMy pOJHO 3aHOBAHOT
Haci/ba 3[JpaBCTBEHMM pPaJHMIMMA, 3IPaBCTBEHUM U
CTpy4YHUM capagHuiyma y Pernrybmunn Cpouju.

Mertope. IIperparom 6ase akpeIMTOBAaHNX IIporpama
KOHTUMHYMpaHe efiyKaluje o6jaB/beHe Ha MHTEpHET
cTpaHuiy 3ppaBcTBeHOr caBera Pemy6nuke Cpb6uje 3sa
nepuog of janyapa 2010. o jyma 2019. ropune, usgBojeHn
cy mporpamy KopuinhemeM KbYIHUX pednm ,Hacube',
LIIOpOANIA“ ,,pOIHO 3aCHOBAHO . 32 MCIIUTUBAE PA3/INKa
usMehy He3aBUCHMX Bapujabmy y OFHOCY Ha 3aBUCHY
Bapujabny KopuurheH je X2 TecT.

Pesynratu. OBaj pap je mokasao gma je pgBe Tpehune
efykanuja OWJIO HaMemeHO CaMO  37PaBCTBEHNM
pafHMIMMa, [JIOK je  3[paBCTBEHUM  PaJJHUIMMA,
30paBCTBEHNM J CTPYYHMM CapajIHUIMMa OMIa HaMerbeHa
CBaKa cefiMa effyKalnuja. AKO ce IIOCMaTpa BPCTa yCTAHOBE,
youaBa ce Jia je fiBa IIyTa BuIlle ITpOrpaMa aKpefuTOBAHO
Ofl CTpaHe OpraHM3alyja LUMBUIHOT JPYLITBA ¥ OfIHOCY Ha
Opoj mporpama aKpefMTOBAHMX Off CTPaHe 3[PaBCTBEHNUX
ycranoBa. IlocMaTpaHo mnpeMa BpPEMEHCKOM HEPHOMY
y KOMe Cy INpOrpaMy aKpefUTOBaHM, MOXE Ce YOUUTU
TpeHj mopacra Opoja mporpama. Mehy axpepuroBaHnmM
NporpaMuMa, HalMOHAJIHM KypceBu Cy umHumm 42,6%
aKpelMTOBAHMX IIPOrpaMa, JIOK je CBAaKM JAPYTM IIporpam
6uo 6ecrmataH. ITocToju cTaTMCTUYKM 3HAYajHA pasmKa
nsmeby epmykanuja Koje OpraHmsyjy pasimumre BpCTe
yCTaHOBa y OGHOCY Ha BPCTY I IleHY efyKaluje.

3ax/pyyak. VMako ce y mocMaTpaHOM IIepUOAly youyaBa
TpeHJ mopacTa 6poja aKpefUTOBAHMX HpOrpaMa Koju ce
0aBe TeMOM POJHO 3aCHOBAHOT HACW/ba, M Ja/be MOCTOjU
mpoctop 3a yHampebeme KBamuTeTa KOHTHMHYMpPaHe
enykaumje y cmmcny nosehama Opoja egykammja ca
VHTEPAKTUBHUM METOIOM pajia, eflyKaljuja HaMemeHMX
pasIMuUTUM HpodwIvMa Kako 3IPaBCTBEHMX pagHMKA
TaKO ¥ 3[PAaBCTBEHMX M CTPYYHMX CapajHMKA, Kao I
6ecrmaTHux online exykanuja.

KipyuHe peunm: pomHO 3aCHOBAHO HAcM/be; NMOPOAMILA;
efyKaluja, MEIMIIHCKA, KOHTMHYMPAHa.
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ABSTRACT

Objective. The aim of this study is to determine the quality
of accredited education on the topic of gender-based violence
to health care professionals, health and professional associ-
ates in the Republic of Serbia.

Methods. A search of a database of accredited continuing
education programs published on the website of the Health
Council of the Republic of Serbia for the period between Janu-
ary 2010 and July 2019. identified programs using the key-
words "violence", "family" "gender-based". The 02 test was
used to examine the differences between the independent
variables versus the dependent variable.

Results. This study showed that two thirds of the training
was intended for health care professionals, only while health
care workers, health and professional associates were allo-
cated for every seventh education. If the type of institution
is observed, it can be noticed that twice as many programs
are accredited by civil society organizations in relation to the
number of programs accredited by health institutions. Consid-
ering the time period in which the programs are accredited,
a trend of increasing number of programs can be observed.
Among the accredited programs, national courses accounted
for 42.6% of the accredited programs while every other pro-
gram was free. There is a statistically significant difference be-
tween educations organized by different types of institutions
in relation to the type and cost of education.

Conclusion. Although in the observed period there is an in-
creasing trend in the number of accredited programs dealing
with gender-based violence, there is still room to improve the
quality of continuing education in terms of increasing the num-
ber of trainings with an interactive method of work, trainings
aimed at different profiles of health professionals and health
and professional associates, as well as free on line trainings.

Key words: gender-based violence; family; education,
medical, continuing.
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yBoAa

Popno 3acHOBaHO Hacm/be TIPeACTaB/ba jeHO Of
HajpalllpeHNjuX KpIlleka /byACKMX IIPaBa y CBETY 1 HacCTaje
Kao pe3ynTaT HepaBHOTexxe Mohu msmely mymrkapana u
JKeHa. PogHO 3acCHOBaHO HacW/be j€ jaBHO 3IpPaBCTBEHN
IPMOPUTET Ca O30WBHUM IOCTeMIaMa IO (QUIMIKO,
CEKCyaJlHO, PENpONyKTUBHO ¥ MEHTAHO 37paBjbe 0cobe
KOja je TIpeTpIena Hacusbe. [IouMHMOIM Hacu/ba MOTY OMTH
ocobe 06a mosna, au ¢y To Hajuenthe ocobe >KeHCKOT [oa, 1
TO TIpe CBUX KEHCKe 0cobe Koje MPUIIafiajy ByTHepaOuIHIM
rpymama.’ Ilporemena Io0anHa IIpeBaleHIja POJHO
3aCHOBAHOT HACU/bA KOjy je 0b6jaBmta CBeTCKa 3ApaBCTBEHA
opraHmsanuja Iokasyje ga je 35% >keHa IIMPOM CBeTa
TOXMBEJIO HacK/be Y TTapTHEPCKOM OJHOCY U BaH mera.’

Kaga roBopumo o mpeBaleHIVju POIHO 3aCHOBAHOT
Hacuba y Pemy6muiu Cpbuju, 1o caja cy peannsoBaHa
TPU UCTPaKMBalha IPUMEHOM paslInMuUTe MEeTOLOIOTHje
TAKO fla je TelIKO HMOPeANTH IOJAaTKe TOKOM BpeMeHa I
Ha MebyHapopHoM HuBoOy. Ilomaum oBUX MCTpaKuBama
TI0OKa3aJIM Cy la ce YKYIIHA IIpeBaIeHINja POJHO 3aCHOBAHOT
HacwpaKpeTtanaor 18%1028%.’MakojeHacube u fabe Taby
tema y Cp6uju, 0 K0joj ce HepaZo roBOpHM KaKo Y jaBHOCTHU
Tako u Meby 3ApaBCcTBEHMM pafHUIIMMA, TIpEfy3eTe Mepe
Ha HaIIOHa/IHOM HIBOY, a IIpe CBera JoHolIewe ,,[Toce6HOr
mporokona MunncrapcrBa 3upasma Pemybnmke Cpbuje
3a 3alITUTY U TMOCTYIIambe ca JKeHaMa Koje Cy M3JIoXKeHe
Hacwpy  2010. ropmue, mpenBubajy cMepHMLie y LBy
IpeNno3HaBaba, eBUACHTHPAbA U JOKYMEHTOBAka POJHO
3aCHOBAHO HACWbe Off CTPaHe 3[PAaBCTBEHUX paJHIUKA,
3IPABCTBEHNX U CTPYYHMX CapafiHNUKA y 3APaBCTBEHUM
ycTaHOBaMa Koje ce 6aBe 37paBCTBEHOM 3aIITUTOM
JKeHa Ha CBa TPU HMBOA 3JIpaBCTBeHe 3amrtute. Jlekapu
ofipebennx crenujamHocTy (OmmTe Ipakce, IMHEKONOTHje
U aKYILIEePCTBA, ICUXUjaTpuje), MEAMIIMHCKE U MaTPOHAXKHE
cecTpe, IICUXO/IO3M M COLIVja/THN PaJHULIM Y HE ONTUMATHY
,CTpy4HI TUM 3a 3aIITUTY XE€HA O POJZHO 3aCHOBAHOT
Hacuba® y 3PaBCTBEHUMM YCTaHOBaMa Ha IIPYMapHOM
HVBOY 3[IpaBCTBEHE 3allTUTE, JJOK y YCTAHOBaMa BHMILET
HMBOA 3[IPaBCTBEHE 3AIITUTE MOIY C€ y TUM YK/BYUMUTU
U JIeKapy JPYTUX CIeNMjaTHOCTU Y 3aBUCHOCTH O
criennUIHOCTY pajja 3EPaBCTBEHE yCTaHOBe.

3apjarak ,CTpy4HOr TMMa 3a 3aIUTUTY >KeHa oOf
POLHO 3aCHOBAHOI Hacwba je Ja HAKOH peajn30BaHUX
efyKanuja
pajgHuKa ¥ CapajHMKa y 3[4paBCTBEHOj YCTAHOBY, 06aB/ba
CTPYYHM HaJI30p HBUXOBOT pajia Koju Tpeba ja je y cKmagy
ca cMepHunama ,lloce6Hor mporokona MuHucrapcTBa
sapaspa Pemy6mike Cp6uje 3a 3alITUTYy ¥ IOCTyIambe

30PaBCTBEHUX pagHIKa, 30PaBCTBEHUX

ca )KeHaMa Koje Cy HM3/IoKeHe Hacuwby.’ Vako je pomHO
3aCHOBAaHO HAacW/be TeMa KoOja je jaBHO3JPaBCTBEHN
IPMOPUTET, TPEHYTHN Cafip>Kaji Iporpama JOLUIIIOMCKe

U TIOCTIEANIIOMCKE HAcTaBe ce BeOMa OCKYLHO 6aBe 0BOM
TEMOM, TaKO [a 3[jpaBCTBEHM PAaJHULY, 3[PaBCTBEHN
pagHULM M CapafHNUIY CY HAKOH PEIOBHOT ILIKOTIOBarba
HeIpUIPeM/beHN 3a IIPaKTM4aH paj ca ocobama Koje
Cy >KpTBe POJJHO 3aCHOBaHOI Hacuba. Ha OCHOBY cBera
pedeHoOr, MpoMsWIasy [a je BeoMa 3HA4YajHO fia ce OBa
TeMa VHTETpUIle y Cafpikaj KOHTMHYVpPaHe MeMIVHCKe
egykainuje Kako 6m ce mro Behm 6poj 3mpaBcTBeHMX
pajHUKa, 3APABCTBEHMX PAffHMKA 1 CapafHMUKaA efyKOBAO
U3 OBe O0/IaCTI 11 CTeKao IIPaKTHYHE BELITHHE 3a pajl.

Iwe oBor paga je yrBpbuBame mOCTyIHOCTU
aKpeUTOBAHMX elyKallMja Ha TEeMY POJHO 3aHOBaHOT
Hacu/ba 3[PaBCTBEHMM DPaJHMULMMA, 37IPAaBCTBEHUM U
CTpy4YHMM capafgHunuma y Penybnuum Cpbuju y nepuony
op janyapa 2010 mo jyma 2019. roguse.

MATEPUJAN U METOAE

Ha ocHoBy mperpare 6ase aKpefuUTOBAaHMX IIpOrpama
KOHTUHYMpaHe efyKamuje oOjaB/beHe Ha MHTEPHET
cTpanmuy 3npaBcTBeHOr caBeTa Pemy6muke CpOuje 3a
nepuog of janyapa 2010. mo jyma 2019. ropune, nsgBojeHn
Cy TporpaMy Ha TeMy pOJHO 3aCHOBAHOT Hacuba.
[Ipu mperpasu cy kopuirheHe K/bydHe pedn ,Hacube',
ymopopmua“  ,pogHo 3acHoBaHO Ilepmopm op  2010.
rogiHe o 2019. ropune je onpeheH Ha OCHOBY uMmeHMIIE
ma je op 2010. rogmue Ha cHas3m ,Iloce6HM mHpoTOKON
MunucrapcrBa sppasmpa Perybnuke Cpbuje 3a 3aumTury
U TOCTyHame ca >XeHaMa Koje Cy M3JI0KeHe Hacuby .
[Tomauy 0 BpcTy KOMOpE y KO0jOj je Iporpam akpeinuToBaH,
TOIVMHM KaJia je MPOrpaM aKpeguTOBaH, BPCTU efyKaluje,
LWBHO] TPYHM, MeCTy OAp)KaBa/ba efyKaluje U IeH!
eyKallMje M3IBOjeHM Cy Kao He3aBMCHe Bapujalie,
JOK je BPCTa YCTaHOBE KOja je aKpeJMUTOBaaa IPOrpamM
3aBUCHa Bapujabma. Y CTAaTMCTMYKOj aHAIM3M MOJaTaKa
kopuinheHa je [ecKpUNTMBHA 1 MHTepdepeHijamHa
CTATUCTUKA a TIIOJALM Cy IIPefCTaB/beHN TabemapHo.
Paznmmka usmeby HesaBucHumx Bapmjabmm y OfHOCY Ha
3aBUCHY Bapujabny mcrnmraHa je xopuihemweM X2 TecTA.
HwuBo cTatuctiuke sHadajHoctu je p < 0,05 a craTucTUYKa
obpafa IpUKYIUbeHMX TofaTaka ypabeHa je y3 momoh
CTAaTUCTUYKOT TIporpama ,,IBM Statistical Package for Social
Science 22,0”
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PE3YJITATU

YKynHO je akpenuToBaHO 68 mporpaMa KOHTHMHYMpaHe
efyKauuje y mepuopy of ja"yapa 2010. mo jyma 2019.
rogyHe. CBaKkM IpYTH IIPOrpaM je akpeauToBaH y JIekapckoj
xkomopu Cp6buje (57,4%), mro je 3a 10% Buire mporpama
y omHOCy Ha 6poj Imporpama akpeANTOBAHUX y KOMOPU
MeUIIMHCKUX CecTapa M TEXHUYapa, IOK HMjeflaH IporpaM
Ha TeMy POJHO 3aCHOBAHOT Hacu/ba HUje aKpeJUTOBAH y
(bapMalleyTCKOj ¥ CTOMATOJIONIKOj KOMOPY, Kao HI Y 6asn
3a 3[[paBCTBeHe 1 CTpy4uHe capagHuke (Tabema 1).

[TocmaTpaHo IpeMa TOAMHAMa Kaja Cy IIpOrpamu
aKpeIMTOBAaHN, MOXe ce youutu pAa je Hajsehm 6poj
nmporpaMa akpeguToBaH TokoM 2018. ropmue Tj. 22,1%
Iporpama, JOK je HajMamy Opoj Iporpama akpefuTOBaH
TokoM 2013. rogmae Tj. 1,5% nporpama (Tabena 1).

Tabela 1. Juctpubyuuja KapakrepyucTa KOHTUHYMPAHMX MEUIIMHCKIX
eyKanuja, Peny6nm1<a Cp61/1ja, nepuoz 2010 go 2019. ronune

Eaykaumja n %

Bpcta kKomope

Jlekapcka KoMopa 39 57,4
Komopa MegmumHCKKx cectapa n TexHuyapa | 29 42,6
CToMarosnoLlKka KoMopa 0 0,0
DdapmMaveyTcKa Komopa 0 0,0
Basa 3apaBcTBeHMX U CTPYyYHUX capagHuka | O 0,0
loavHa akpeauTaumje
2010 5 74
2011 6 8,8
2012 6 8,8
2013 1 15
2014 6 8,8
2015 5 74
2016 6 8.8
2017 13 19,1
2018 15 22,1
2019 5 74
BpcTta ycraHoBe
3agpaBcTBeHa yctaHosa | 24 353
3paBcTBeHa ycTaHoBa NpUMapHoOr HMBoa
34paBCTBEHE 3aWTHTe (40M 34paBsba, 14 58,3
3aBsog)
3apaBcTBeHM UeHTap | 1 4,2
3ppaBcTBeHa ycTaHoBa TepumjapHor Hueoa | 7 29,2

3apaBcTBeHa yCTaHOBA Ha CBa TPU HMBOA
34paBCTBEHE 3aWTnTe (MHCTUTYT/3aBoA 3a 2 8,3
jaBHo 34paBsbe)

OpraHu3aumje umsmnHor gpywTsa | 44 64,7
Yopysemna rpabara | 10 227
CTpyKoBHa yapyxetba, ApylwTBa, casesun | 34 77,3

AKO ce mocMaTpa BpCTa yCTaHOBE KOja jé OPTaHM3aTop
IIporpaMa KOHTMHYMpaHe efyKaluje, yodaBa ce Ja
je Hajsehm Opoj mporpama akpeZMTOBAaHO Of CTpaHe
OpraHusanyja LMBWIHOT JpPYIUTBa OZHOCHO 64,7%
IIporpama, IITO je CKOpO JBa IIyTa BUIIE y OIHOCY Ha
6poj mporpama aKpegMTOBAHUX Of CTPaHe 3[APABCTBEHMX
ycTaHoBa. Mebhy opraHmsanujamMa LVBWIHOI [pyIITBa,
CTPYKOBHA YApY>Kera/caBesu/IpyliTBa Cy aKpeguTOBaIn
Hajsehu 6poj mporpama (77,3%) a yapyxkemwa rpabana
HajMawu (22,7%), [OK Cy 3OpaBCTBEHEe YCTaHOBE
IIpUMapHOr HMBOA 3[paBCTBeHe 3aimtute (58,3%) mmanu
HajBehu 6poj aKpeAMTOBAHMX IIPOTrpaMa, a 3[PABCTBEHNU
LeHTpu HajMamwu (4,2%) (Tabena 1).

Mebhy akpemuToBaHMM Iporpammuma, Hajehu 6poj
mporpamMa Cy IpefcTaB/baly HAI[OHAIHNM KYpPCEeBU
(42,6%), nox je HajMamu 6POj IpOrpaMa aKpefUTOBAH Kao
HAI[MOHA/THY KOHTpeC Mayu cuMnosujym (4,4%). Ctpydnu
cacTaHuy cy umHuMmM 38,2% aKpeguTOBaHMX IIpOrpama
(Tabema 1). Ckopo nBa IIyTa Bullle AKPEAUTOBAHNX
IporpamMa jeé HAMEHEHO peanusalyju efyKaluja Ha
OKpY>XHOM HUBOY (61,8%) y ogHOCY Ha 6poj mporpama Ha
HaI[JIOHAJTHOM HUBOY.

Ckopo mopjegHak 6poj mporpama je NpenBuUAeO Aa
ydecHuun 1ahajy (48,5%) omHocHo He murahajy (51,5%)
noxabame efykannje. Mehy nporpamuma kojiu cy 6ecrraTHu
3a yUeCHUKe effyKanyje, 72,4% je 6110 MOTIIyHO 6eCIUIaTHO,
IOK je 28,6% emykanuja 6110 HOTIIYHO 6eCIIaATHO CaMo 3a
4aHOBe yrpyXemwa (Tabena 2).

[Tocmarpajyhu 1mpHy rpyny Kojoj je 6uma HaMermeHa
enykaumja, Hajsehm Opoj emykanuja je 610 HaMermeH
3IpPAaBCTBEHNM pAfHUIMMA BHUCOKe, BUIIE U Cpefbe
cTpy4He cripeMe (69,1%), HOK je 30paBCTBEHNM paSHUIIMA
U capajHuIMMa O1MIa HaMemeHa CBAKa LIecTa efyKarja,
a 3[PaBCTBEHMM PAJHUIMMA, 30PABCTBEHNM U CTPYIHNUM
capagHMIMMa cBaka cegMa enykaryja (Tabema 2).
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Tabela 2. Juctpubynuja KapakTepyucTa KOHTUHYMPAHMX MEUIIMHCKIX
enykauuja, Perry6imka Cp6uja, mepuog; 2010 go 2019. rogute, npema
BPCTH, U/BHO]j TPYIIM, MECTY OfIp)KaBarba I LieHI.

Eaykaumja n %

BpcTa egykaunje

HaumoHanHu Kypc 29 42,6
CTpy4HmM cactaHak 26 38,2
Tect 10 14,7
HaunoHanHm KoHrpec, cMnosmnjym 3 44

LnmHa rpyna

34paBCTBEHU pagHULM 47 69.1
34paBCTBEHU pagHULM M capagHmum 11 16.2
30paBCTBEHM pagHULM, 34paBCTBEHM 6 88

capagHvLm 1
CTpy4HmM capagHium 10 147

MecTo ogpaBarba egyKaumje
HauwoHanHv HmBo | 26 38,2
OKpYXHW HMBO | 42 61,8
LleHa egykaumje
Ca HagoKkHagoM 33 48,5
be3 HagokHage 35 51,5
Axo mocmarpaMo  FUCTpuUOyLMjy — KapaKTepucTa

KOHTMHYMPAHUX MEJUIVHCKMX efyKallija IpeMa BPCTHU
yCTaHOBE, yo4yaBa ce Jla je CBaka Jpyra efyKallja Kojy
OpraHusyje 3[paBCTBEHa YyCTaHOBA HAILMOHAIHU KypcC
UMM CTPYy4YHM CacTaHaK, NOK HMjejHa efyKaluja Huje
OpraHM3oBaHa Kao TeCT WWIM HAIVOHAJHU KOHIrpec/
CUMIIO3UjyM, TOK je cBaka Tpeha efykalyja Kojy opranmsyje
opraHusanyja LVBWIHOT [PYIUTBA HALMOHAIHM Kypc a
Hajpebe cy emykaumje opraHmsoBaHe Kao HAlMOHATHU
KoHrpec/cummnosujym. Hajuemhe cy engykanuje Koje
opraHmusyje 3mpaBCTBeHa ycraHoBa OecrtatHe (70,8%),
3a Pas/IMKy Of OpraHM3allja LUBIIHOT APYLITBA 4YMje ce
enykauuje Hajuernhe mahajy (59,1%) (Tabena 3).

AKO mocMaTpaMo LM/BHY IPYIYy ¥ MECTO Ofp)KaBarba
enyKauuje, 34paBCTBeHe yCTaHOBe Hajuelrhe OpraHusyjy
elyKalluje HaMemeHe 3[paBCcTBeHNM pagHmuuma (75,0%)
U TO efyKaluje Ha OKPYXXHOM HMBOy (75,0%), a Hajpebe
egyKanuje pamHULMMA,
3[paBCTBEHMM CapafHUIMMa U CTPYYHUM CapagHUIIMA
(8,3%) m emykaluje Ha HaLMOHATHOM HUBOY (25,0%),
IITO je MAEHTUYHO M Kaja Ce [MOCMAaTpajy opraHusaluje
muBwIHOT ApymTBa (Tabera 3).

HaMEIhECHE 3MPaBCTBEHNM

Tabela 3. Iuctpubyimja kKapakTepucta KOHTUHYNPAHUX MEAUIIMHCKIX
eflyKaluja npemMa BpCcTu yctaHoBe, Perry6nuka Cp6uja, mepuop 2010 1o
2019. rogune

BpcTa yctaHoBe 3
']O_:
) Opranusaumja ot
Bapwjabne 3apascTBeHa 2
LMBUAHOM a
ycTaHoBa @
apywrea m
n (%) n (%) p
BpcTa egykaunje
HaumoHanHm Kypc 12 (50,0%) 17 (38,6%)
CTpy4HM cacTaHak 12 (50,0%) 14 (31,8%)
Tect 0 (0,0%) 10 (22,7%) | 0031*
HauMOHgnHMKOHrpec/ 0 (0,0%) 3 (6,8%)
CYMMO3WjyM
UnreHa rpyna
34paBCTBEHM pagHULmM 18 (75,0%) 29 (65,9%)
30paBCTBEHN PaaHILM 4(16,7%) 7 (15.9%)
M capagHvum
0,545 *
34paBcTBEHN
pagH1uK, 30paBCTBEHN 2 (8.3%) 8 (18,2%)
capagHvLmM U CTpyYHK
capagHvum
MecTo ogpkaBarba
HaumoHanHu H1Bo 6 (25,0%) 20 (45,5%) 0097 *
OKpYHW HMBO 18 (75,0%) 24 (54,5%) '
LleHa egykauuje
Ca HagoKkHaaoM 7 (29,2%) 26 (59,1%) 0018 *
be3 HagokHage 17 (70,8%) 18 (40,9%) '

* X2 rect

Kana Bapmjabne xoje ce ogHOCe Ha BPCTY enyKauuje,
LM/BHY TPYyNy KOjOj je HaMerbeHa efyKaluja, MeCTO
Ofp>KaBama eflyKaluje U LeHy efyKalyje aHaIu3upamMo
IpemMa BPCTM yCTAaHOBE KOja je OpraHu3aTop efykKanuje,
yodaBa ce Jla IOCTOj! CTaTUCTUYKM 3HaYajHa pas/inKa Kajja
ce mocMarpa BpcTa i LieHa egykanyje (Tabena 3).

AUCKYCUIA

ToxoM mpoTekse HelieHMje HOLUIO je [0 ofpeheHOr
HaIlpeTKa y crpoBobemy nporpamMa ob6yke Ha TeMY POIHO
3aCHOBAHOT HACM/ba 3a 3]IpaBCTBEHE PafIHNKeE, 3[PABCTBEHE
U CTPydYHe capafjHMKe, C IM/beM Ja ce MoOOosbllIa HIX0Ba
Croco6HOCT mpyXama nomohu mozpiike ocobama Koje cy
npexxuserne Hacube.! MebyTuM, u gabe ce Boiu rmoneMnka
OKO Tora fia MM Tpeba pPagUTM PYTUHCKU CKPVMHVHT
3a Hacwbe y MOPOAMIY, Ioce6HO Kaja Cy pecypcn
orpaHmMyeHn. VicTpakupama I0Ka3syjy fia ce 3[paBCTBEHM
PajHMIY, 3APABCTBEHM M CTPYYHM CApaJHUIM CyodaBajy
ca 1M3a30BMMa IIPMIMKOM CIIpoBOhema IpeBeHTVBHUX
Mepa, 360r HeaJeKBaTHe OOyke Koja HMje 3a/J0BO/BMIIA
MYITUSVCHMIUIMHAPHM TPUCTYI, Kao U 300r HeJoCTaTKa
BpEeMeHa, MCKYCTBa, CBECTM O PeCcypcuMa y 3ajefHUIIN
U JOCTYHHOCTV e(dUKAaCHUX MHTEPBEHIMja 3a IIONPILIKY
KeHaMa U TIpyXame Hake 3amrurte.>® Vcrpakupama
0 edUKACHOCTM TPEHVHTa Y OKBUPY IIOCTAMIUIOMCKE M1
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KOHTVMHYyMpPaHe MeIMIVHCKe efyKaluje Cyrepuiry ja
TaKBe aKTMBHOCTM I00OJbIIABAjy 3Halbe 1 CTABOBE JeKapa
0 HAaCWbY y TIOPOIMIY, aly IIPY>Kajy OrpaHMYeHe JoKase
fla emyKaTMBHe aKTMBHOCTM yTUYy Ha Kpajibe JMCXofie 10
nanujeHTa.*’”® 3axep M capafHMULM CY Y CBOjOj CTyRMju
Koja IIpeficTaB/ba CHUCTEMATCKM IIperjief, JuTeparype
KOHTPOJMCAHMX PaHIOMU30BAHUX CTYAMja, JOLUIM IO
pesy/TaTa fia ce 3Hame JIeKapa 0 HaCu/by Y HOPOJVIIN MOXe
3HaYajHO MOOOBIIATY 06Pa3OBHUM MHTEpBEHIIMjaMa Koje
YK/bY4yjy aKTMBHO ydemrhe jekapa 1 MCKYCTBEHO yuembe.’
Heke crymuje cy mokasaje fa MHTepaKTVMBHE paJjiOHMIIE
Memajy cTaBoBe U IepdopMaHCe KIVHUYApA U yTUIy Ha
IIXOBE CBAaKOJJHEBHE ITPaKCe 3a yIpaB/bambe 0cobaMa Koje
Cy IpexxuBesie Hacupe. !

Ca gpyre cTpaHe, pagyOHMIe O HACI/bY y IIOPOANLI,
y OKBMpPY HIOCOMIUIOMCKE HAacTaBe, HUCY flajle 3HadajaH
edpexar Ha BHUXOBO IIOHALIAKE Y OTKPUBaY 0c0ba Koje cy
IIpeTpIIe/ie POHO 3aCHOBAHO Hacwbe. ' * Vnentudukannja
U yOpaB/bame IMOPOAMYHUM HACWbeM HUje Ipouec y
jemHOM KOpaky. VieHTuduKalja 1 yIpaB/bambe HACU/bEM
y MOPOAMIIM MOYXKe OUTU eMOLMOHATHO UCKYCTBO HE CaMO
3a manyjenTa, Beh u 3a mpysxaona yciyra, a Heke CTyAuje Cy
3axTeBasle BUIIE Off KpaTKe MHTEPBEHI[Nje 3a I0OO/bIIIabe
CIIOCOOHOCTH JleKapa 3a IIpelo3HaBame I YIPaB/bambe
clydajeBMMa  IIOPOAMYHOr  Hacwpa.'®”  Vmorpeba
ClleHapyja ca MOfeNMMa TUIMYHUX IalyjeHaTa Koju Cy
IIPeXUBEIN HAaCbe KaO CAaCTaBHU [ieo oOyke JeKkapa Ha
MIOC/IENUIIOMCKOj HACTaBM, je YHAIpeguaa je HUXOBO
3Hame M BeIITUHe, WITO je pesyrtupano sehum 6pojem
IIpUjaB/beHMX CTy4ajeBa Hacu/ba y Hopogyuum.'®

PesynraT oBe cTyaMje je Mokasao Aa Cy HAI[VIOHATHM
KypceBM 4MHMIM 42,6% aKpefuUTOBaHMX Iporpama, Kao
jemMHy BPCTY efyKaluje Koja mpepsuba MHTepaKTUBHM
pagmoHMyapcku  pap.  IIpeTXomHmM  cmcremarcku
Iperaefy MOKasyjy [a e-yueme Mo)Ke I000sbpIIaTi
3HaWe U BEIITMHE JIeKapa, IITO pPe3yATHupa OAPKUBYUM
IIpoMeHaMa y TOHallamky, y nopebemy ca egykanumjama
Koje cajipxe ¥ pajuoHM4YapcKu pazn.'s'>* Y cucremarckom
IIperiefy IOKa3aHo je Ja je pesynTar fiBe KOHTpPONMCaHe
paHZOMM3OBaHe CTyAuje, y Kojuma cy KopuirheHu
MHTEPAKTVBHY, Be0 [M3ajHNPaHU MORYIM, 3HAYAjHO
m060/bIIIAIO0 3HAMA M CIIOCOOHOCTNM JIeKapa Jia Npero3Ha
U BORU CIIy4ajeBe Hacwpa y nopopmuu.”'**' Mehyrum,
IYTOPOYHY MCXO/IM Ha CTBAPHY IIPOMEHY ITOHAIIakha TeKapa
¥ VICXOIM y Be3! ca ITepdopMaHcaMa 3IpaBCTBEHE 3alITUTe
malyjeHara, Kao ¥ MCIUIATYBOCT OBAKBOT HAuyl[Ha ydYera,
3axTeBa Jla/be MCTpaxmBamwe.”” PesynTaT mpoucrekao
y OBOM pajy fa CBaKu [APYIM aKpeAWTOBAH IIPOTpaM
npensuba fa yuecuuny mwiahajy noxahame egykanuje, 1 To
CTaTUCTWYKM YelThe YKOMMKO je efyKaluja OpraHn3oBaHa
Ofl CTpaHe OpraHM3alMja IMBVMIHOT JAPYINTBA, yKasyje Ha
YMIbEHUIY HEONIXOMHOCTY yBoDhemwa OecruraTHuUX e-oOyka
kojuMa he ce obyxBarutu Behm 6poj ydecHmka Koju cy
NPOUUIN efyKaLjy.

Y jemHOM CHMCTEMATCKOM IIperfiefy, ayTopu Cy
HOKa3amM Ja Cy OMTHM elleMeHTH eduKacHe efyKalyje
Owmy  MyITUAMCUUIUIMHADHU TpPEHUH3M JileKapa ca

cecrjaMa HUXOBOT OCH@XKMBamba y INPY)XKamy MHOApIIKE,
y KoMOMHaumju ca pJogaTHOM OOykoM 3a Bobe n
IIaMIJMOHE TMMOBA, KaoO M WMHTEPBEHIUje IOApIIKe Y
JIOKQ/IHOj 3ajefHMUI, HOmyT IoBehama cBecT O PORHO
3aCHOBAaHOM HacW/by Y JIOKA/JHOj 3ajeHNUIIV, TTOJCETHNLIN
3a upeHTHOMKALMjy 0ocoba Koje Cy IpeXuBerne Hacube
u mobomlIaHyM OpUCTYyI yoryrama nogpuike.” To je
IIOTBPAMO U OBaj paz. Hamme, oBaj paj je yKasao Ha 3Ha4aj
MYATUAVCIMUIUIMHADHOT ¥ MYATUCEKTOPCKOT MPUCTYyIa
IIpY IU3ajHUParby Iporpama efiyKaiuje, ITo je IPOMCTEK/IO
u3 pobumjeHOr pesyirara fa CBaKM CeAMU IPOrpam
aKpeIUTOBaH 3a 3[paBCTBEHE paJHUKE, 3[PaBCTBEHE
U CTpy4YHe CapafiHMKe Y 3[paBCTBEHMM YCTaHOBaMa W
JIOKQJTHOj 3ajeHNIIN.

Pag je mokasao pma je pgBe tpehmue epgykanuja
6110 HaMeWEeHO 3IPAaBCTBEHMM pPAJHUINMA, J[IOK je
3[PaBCTBEHMM pPAJHMILMMA, 3[PABCTBEHUM U CTPYIHUM
capafHMIMMa 61/Ta HaMeleHa CBaka cefiMa egyKanuja. /13
CBera HaBeJeHOI' IPOM3MIA3M HPENJIOr Ja Ceé MOTUBUILY
3[paBCTBEHM PaJHUIN M CapajiHMLM WIM IIaK IHUXOBa
CTPYKOBHa Y[py>Kelba ca LWbeM aKpefuTalyje BuIIe
IIporpamMa HaMEmEHUX 3[PAaBCTBEHMM M  CTPY4YHUM
capajHMIMMa Kao IUTO Cy IICMXO/IO3M M COLMja/HU
pajHuIM, a Koju cy yjesHo u fieo CTpyyHUX THMOBA Y
3[]paBCTBEHMM YCTaHOBaMa 1 4lja je yJiora BeoMa 3HayajHa
y IpeBeHINj!, TIPeIo3HaBamby, IPOLEHN U pearoBamy Ha
Hacube.

AKo ce rmocMaTpa BpCTa yCTaHOBE KOja je OpraHM3aTop
IIporpaMa KOHTMHYMpDaHe efyKallije, yod4aBa ce fia je
CKOpO [iBa IIyTa BUIIE IIporpaMa aKpeluTOBaHO Off
CTpaHe OpraHMsalMja LVMBWIHOT JPYIITBA y OFHOCY Ha
6poj mporpama aKpegMTOBAHUX Of CTPaHe 3APABCTBEHMX
ycranoBa. Meby s3npaBcTBeHMM ycTaHOBaMa, HajBehn
6poj mporpama je akpefuUTOBaH Of CTPaHe 3APABCTBEHMX
yCTaHOBAa Ha INPUMMAapHOM HUBOY 3/IpaBCTBEHE 3ALUTUTE,
IITO yKadyje Ha YMIbeHMI[y [a Tpeba yHAIpemuTu
aKkpefuTanujy efyKalyja HaMEmEHMX 3[PaBCTBEHNM
pPafiHMLIMMAa, 30PABCTBEHMM UM CTPYYHMM CapagHMUIIMMA
Ha CEKYHJJaDHOM I TepLMjapHOM HUBOY 3[paBCTBEHE
samrute. Meby opraHmsanujamMa LVBWIHOT OPYIITBA,
TpU YETBPTUHE efyKallMja je aKpeJuUTOBAHO Ofi CTpaHe
CTPYKOBHUX YJIpy>Kelha/CaBe3a/IpylITBa, a CBera jefgHa
4eTBPTMHA Off CTpaHe VApyXema rpabaHa ofHOCHO
HeBIaAVHUX OpraHmsanuja, mro Hamehe morpeby
MOTMBJCala HEBIAJVHOI CEKTOpa fa aKpeauTyje BUIIe
mporpama u3 oBe obmacTu, Koju he 6utm HamemeHU
edMKaCHOj KOMYHVKALIUJI U CApa/IibI Pa3/IMUUTUX CEKTOpa
y JIOKaJIHOj 3ajegHMuy (IIonuiyje, IeHTapa 3a COLUjaTHA
paz, mpaBocyba, 3npaBCcTBEHOT CEKTOPA, CEKTOPA LIVBUTHOT
mpywra). Takobe, opraHmsaumje LUBWIHOT [pYLITBA
craTuctiyky  demnhe OpraHWU3yjy pasamamre BpCTe
enykanje, ca uin 6e3 HaJOKHa/Ie y OffHOCY Ha 3PaBCTBEHE
yCTaHOBE.

Mebhy akpenuTOBaHMM INpOrpaMMMa, HAIL[MOHATHU
KypceBu Ccy 4mHuIM 42,6% akpeguToBaHUX IIporpama,
IITO yKasdyje Ha 4YMIEHUIY pJa Tpeba MOTUBUCATU
opraHmsaTope efykanuje fa y mro sehem 6pojy akpenuryjy
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OBy BDPCTY efyKallMje, jep IOpel OBe BpCTe efyKanuje
OCUM IpefaBama, jefuHA IpenBuba ¥ MHTEPAKTMBAH
papuonnyapckn paj. CBaku Apyru mMporpam je mpeBuieo
ma ydecHuunm mrahajy noxabame emykauuje, mro ykasyje
Ha HOTpeby pasMullUbarma O OacIylaTHOj e-00ylu Ha
Ha/pMHY, jep 61 ce Ha Taj HaunH moBehao O6poj GecrrarHyx
nporpama u obyxsarno Behn 6poj 3HpaBCTBEHNX pafHUKa,
3APAaBCTBEHNX ¥ CTPYYHMX CapajfHMKA KOjii Cy IHpOLIIN
06yKy.

MoykeMO 3aK/byuMUTU Ja je y Iepuojy Off yCBajama
»Iloce6HOr =~ mpoToKOma  MmMHHUCTapcTBa  37paBiba
Penry6nmke Cp6uje 3a 3alITUTY U MOCTyName Ca >KeHaMa
KOje Cy W3JIOKeHe Hacuby, N0 M[aHac, MHTEH3MBMPaHA
aKpegMTanyja IporpaMa Ha TeMy PpOJSHO 3aCHOBaHOT
Hacuba. Mebytum, Tpenp mopacra 6poja mporpama y
IOCMAaTPaHOM IepUOfly HUje OMO KOHTMHYUpAH, IITO
yKasyje Ha UMIEHNUIY la Tpeba KOHTMHYMPAHO 3aroBapaTn
POIHO 3aCHOBAHO HacK/be Kao IPUOPUTETHY TE€MY jaBHOT
3/IpaBba.
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ABSTRACT

Methotrexate is an anti-inflammatory and anticancer drug
that has been used in the treatment of various oncological and
inflammatory diseases (such as rheumatoid arthritis, inflam-
matory bowel disease, psoriasis, sarcoidosis, etc.). Scientists
are working on finding optimal formulation that will maintain
its efficacy and improve safety and nanoparticles have shown
to be carriers with great potential as they protect the drug
from degradation while at the same time they increase ab-
sorption. In vivo and in vitro studies of numerous nanoparticle
preparations have showed that they generally have appropri-
ate characteristics and can be carriers for targeted delivery of
methotrexate to the tissues affected by disease. Topical prepa-
rations of methotrexate, mainly for the treatment of psoriasis,
have also been assessed in various research and have showed
promising results. Further research is warranted by the ob-
tained results and will hopefully lead to new methotrexate
formulations that will be approved by regulatory authorities
and used instead of existing ones to improve efficacy of the
drug and patients’ safety.

Key words: methotrexate; inflammation; administration,
topical; nanoparticles; pharmaceutical preparations.
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APSTRAKT

Metotreksat je antiinflamatorni i antineoplasti¢ni lek
koji se koristi u leCenju razli¢itih onkoloskih i inflama-
tornih bolesti (poput reumatoidnog artritisa, zapaljenskih
bolesti creva, psorijaze, sarkoidoze itd.). Nau¢nici rade na
pronalazenju optimalne formulacije koja ¢e zadrzati efikas-
nost i poboljsati sigurnost, a nanocestice su se pokazale kao
nosioci sa velikim potencijalom, jer stite lek od razgradnje,
a istovremeno povecavaju apsorpciju. Studije in vivo i in vi-
tro brojnih preparata nanocestica pokazale su da generalno
imaju odgovarajuce karakteristike i mogu biti nosioci ciljane
isporuke metotreksata tkivima koja su pogodena bolestima.
Lokalni preparati metotreksata, uglavnom za le¢enje psori-
jaze, takode su ispitivani u raznim istrazivanjima i pokazali
su obecavajuce rezultate. Dalja istrazivanja su opravdana do
sada dobijenim rezultatima i nada je da ¢e dovesti do novih
formulacija metotreksata koje ¢e odobriti regulatorna tela i
koja ¢e se koristiti umesto postojec¢ih za poboljsanje efikas-
nosti leka i bezbednosti pacijenata.

Klju¢ne reéi: metotreksat; zapaljenje; primena, lokalna;
nanocestice; farmaceutski preparati.
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INTRODUCTION

Methotrexate (MTX) is an anti-inflammatory and anti-
cancer drug that has been widely used for the past 50 years.
Anticancer effect is explained by folate antagonism, as MTX
is a competitive inhibitor of , preventing regeneration from
dihydrofolate to tetrahydrofolate, leading to DNA damage
and cell death, thus directly inhibiting de novo pyrimidine
synthesis."” Anti-inflammatory effect of MTX might be re-
lated to several mechanisms, not all of them are investigated
in details. It is being widely used due to its proven efficacy
in treating certain inflammatory diseases. Mechanisms con-
tributing to this effect are related to its interference with ad-
enosine, cyclooxygenase/lipoxygenase and cytokines path-
ways. Methotrexate increases intracellular concentration of
5-aminoimidazole-4-carboxamide ribonucleoside (AICAR)
causing competitive inhibition of AMP deaminase and sub-
sequently accumulation of intracellular adenine nucleotides
that are converted extracellularly to adenosine.® Adenosine
suppresses cytokine and chemokine production and en-
hances the anti-inflammatory cytokine IL-10 production,
thus regulating classical macrophage regulation.* Metho-
trexate also inhibits prostaglandin PGE2 production, as well
as production of leukotriene LTB4, a product of 5-lipoxy-
genase pathway.>*

USE OF METHOTREXATE IN INFLAMMATORY
AND AUTOIMMUNE DISEASES

Rheumatoid arthritis (RA) is an autoimmune inflamma-
tory disease for whose treatment MTX is the standard of
care, approved by the FDA for RA in 1988, although more
than 30 years earlier it was already known that RA patients
can benefit from MTX therapy. Its role is now well estab-
lished and benefits numerous patients with the disease.”

Inflammatory bowel disease (IBD) is an inflammatory
disease characterized by uncontrolled inflammation of
epithelial cell lining of the intestine. It is believed that this
inflammation is triggered by abnormal intestinal mucosal
immune response to environmental triggers. Factors con-
tributing to the disease include gastrointestinal microbiota,
diet, the architecture of gut lining cells and genetic factors.
Main classification of IBD is into Crohn’s disease (CD) and
ulcerative colitis (UC), but there is also unclassified IBD
(IBD-U), an IBD without features of CD and UC.? There
is no known medicine or surgical treatment for the IBD,
however anti-inflammatory agents such as corticosteroids,
monoclonal antibodies (infliximab, adalimumab, certoli-
zumab, and natalizumab), azathioprine, mercaptopurine
and methotrexate are being used to manage symptoms of
the disease.’ The first results of MTX administration in IBD
patients were reported in 1987 by Kozarek, who found that

in majority of IBD patients receiving 25mg MTX intramus-
cularly for 12 weeks, prednisone doses could be tapered
significantly. In some CD patients MTX contributed to mu-
cosal healing. Although some reviews concluded that 25mg
of MTX given i.m. weekly followed by 15mg of MTX given
i.m weekly demonstrates efficacy for induction and mainte-
nance of remission in adult CD patients, official American
Gastroenterological Association guideline concludes that
MTX is no more effective than placebo to induce remission
of CD. In patients with UC there are contrary results regard-
ing MTX as a monotherapy, with additional studies trying
to definitely establish efficacy of MTX in CD patients. Cur-
rently, MTX is being increasingly used in combination with
anti-TNF agents to prevent immunogenicity."

In 1971, a weekly oral schedule of three MTX doses per
24h was introduced for the treatment of psoriasis by Wein-
stein. In this treatment, MTX can be used as a monotherapy
or combination therapy. When used as a monotherapy, the
response (reduction in PASI) in 70-80% patients can be
achieved in 1 - 4 weeks. Combination therapy with other
agents, such as cyclosporine or topical agents may be con-
venient to maintain efficacy while decreasing total cumula-
tive dose and side effects. Biological agents, such as adalim-
umab and infliximab showed superiority over methotrexate
in the treatment of psoriasis."’ No close evaluation has been
performed on side effects and related risk factors despite
almost half century of MTX use in the indication. A ret-
rospective study that collected the data between 2009 and
2014 showed no significant risk factors even after 1 year of
MTX use, however elevated transaminases were observed
in 20-30% of patients. These findings were independent
of cumulative dose and treatment duration, implying that
monitoring for of hepatotoxicity during the MTX treatment
should be performed for every patient, regardless of associ-
ated comorbidities and health status.'?

Another disease where MTX therapy finds its place is
sarcoidosis. Sarcoidosis is a systemic disease characterized
by presence of granulomas in any organ, most often in lungs
and intrathoracic lymph nodes." Chronic sarcoidosis usual-
ly refers to disease that has been present in patients for more
than 2 years. The first line therapy involves corticosteroids,
however in patients that have disease for long time, alterna-
tives are needed. First documented case of MTX use in sar-
coidosis patients dates back to ‘60s. Throughout the years,
MTX showed to be better alternative to corticosteroids due
to its relative safety and known adverse effects. Even pres-
ence of liver disease due to sarcoidosis is not a contrain-
dication to MTX treatment. When starting therapy, effect
usually should not be expected for the first six months, a pe-
riod during which the drug is often administered with cor-
ticosteroids. Corticosteroids dose is maintained during this
period when tapering begins. Treatment is then continued
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for 2 years at which time MTX is withdrawn. If symptoms
show again, MTX is reinstituted as before. The acceptance
rate among patients is high, reflecting its better toxicity pro-
file compared with prednisone.'*

METHOTREXATE COMBINED WITH
NANOPARTICLES - FUTURE OF
METHOTREXATE USE

Due to wide use of MTX in different indication and its
associated adverse effects, there is a rising need to find bet-
ter formulation that will improve delivery of the drug to
targeted cells and tissues, while decreasing harmful effects
on healthy surrounding cells and tissues as well as systemic
toxicity. The most interesting research is based on prepa-
ration of suitable nanocarriers that will fulfill the expecta-
tions set for the targeted delivery. Nanoparticles(NPs) of
size between 20 and 200 nm are considered appropriate,
as small NPs with diameter less than 20 nm can be cleared
through renal filtration, while large particles with diameter
more than 200 nm can be rapidly eliminated by the reticu-
loendothelialsystem."> Research has also been carried on
incorporating bile salts in nanoparticles with drugs for oral
administration to improve stability and reduce the leakage
of the drug in small intestine, considering known effect that
bile salts decrease the absorption of methotrexate in rat in-
testine.'®!” Bile acids can play a critical role as drug carriers
in the form of chemical conjugates, complexation, mixed
micelles formation as well as stabilized bile acid liposomes
(bilosomes), and they are considered environmentally safe
materials for drug design and delivery.'*"

Numerous research studies are carried to optimize MTX
therapy and one part of them focuses on nanocarriers filled
with the drug. In general, nanocarriers have role in protect-
ing the drug from degradation, improving drug absorption
by facilitating diffusion through epithelium and improving
intracellular penetration. Nanoparticles are materials with
dimensions less than several hundred nanometers and are
2-4 times smaller than human cells. Due to this property,
they represent great solution for avoiding unwanted drug ef-
fects on surrounding cells and tissues, targeting specifically
cells affected by the disease.

One of the nanocarriers widely used is chitosan, a natu-
ral polysaccharide derived from chitin by deacetylation. It
is biodegradable, biocompatible and non-toxic. Due to its
cationic properties, it can form nanoparticles with anionic
drugs, such as MTX. Many types of cancer are character-
ized by overexpression of folate receptors, making MTX
a great candidate for use in cancer diagnosis. A study was
conducted with goal to prepare a new radiopharmaceutical
for breast cancer diagnosis. Methotrexate loaded chitosan
nanoparticles were prepared by ionotropic gelation and

radiolabeled by Technetium-99m (99mTc). Out of two for-
mulations, one showed better results, with average particle
size of 169,000 + 10,316 nm, polydispersity index 0.499 +
0,020 and zeta potential 20.133 + 1.144 mV, implying that
particles were stable according to these parameters. Re-
sults demonstrated that radiolabeled MTX loaded chitosan
nanoparticles showed two times higher incorporation in
breast cancer cells than in normal cells, concluding that they
can be used for breast cancer diagnosis in nuclear medicine
center after additional research, less harming normal cells
than other agents currently used.

Another research aimed at developing topical formula-
tion of MTX-loaded nanostructured lipid carriers (NLCs).
In the treatment of psoriasis, MTX is usually administered
orally and parenterally as it inhibits epidermal cell prolifera-
tion. Sustained drug release over a prolonged period is pos-
sible by using drug carriers and nano-dermatology is a field
of rising interest due to possibility to maximize therapeutic
effect and minimize adverse effect by topical administration
of the drug. This way of administration is characterized by
the ability of such nano-structures to create a mono layered
lipid film on the skin, thus avoiding water evaporation, in-
creasing skin moisture and hydration and resulting in bet-
ter permeability. High-shear homogenization followed by
ultrasound method was applied in preparation of the NLCs,
which contained Witepsol S51, oleic acid and polysorbates
60 or 80. All formulations of MTX-loaded NLCs showed
zeta potential between -36 and -40 mV, suggesting good
skin permeation and long-term stability, which was proved
after 28 days of storage at room temperature. There has been
no statistically significant difference in entrapment eflicien-
cy between polysorbates 60 and 80. In vitro MTX release as-
say showed fast initial phase of drug release of 64 + 16% and
64 + 10%, for NLC-P60 and NLC-P80, respectively in the
first 2h, followed by sustained release until 8 h. Although
initial phase of drug release is fast, this formulation proved
to have great potential for use in psoriasis treatment due to
gradual release of the drug, avoiding the loss of therapeutic
agent and allowing its enhanced administration through the
skin.?!

Niosome nanoparticles are non-ionic surfactant-based
vesicles which can encapsulate both hydrophilic and hy-
drophobic agents. They have bilayer structure - hydrophilic
heads are opposite to aqueous solutions and hydrophobic
heads are opposite to organic solutions, allowing them to be
much more stable during the formulation process and stor-
age compared to liposomes. In addition, niosomes prepara-
tion is cheaper, making them nanoparticles of great interest
in pharmaceutical industry.?? Scientists have worked on pre-
paring optimal MTX-loaded niosomes for topical adminis-
tration in psoriasis treatment. Their research demonstrated
that the percentage of drug retained in the skin for the nio-
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somal suspension was found to be significantly higher (p
< 0.05) as compared to the drug solution (with equivalent
amount of drug) at all-time points. Although further pre-
clinical research on suitable animal models is needed, these
results are encouraging and hold promise for developing ef-
fective, stable and cheap MTX nanoparticles for topical ad-
ministration in psoriasis treatment.”

Combination chemotherapy and nanoparticles delivery
shows great potential in cancer treatment. Abbasi and his
colleagues formulated doxorubicin-methotrexate (DOX-
MTX) nanoparticle combination and performed research
in oral squamous cell carcinoma (OSCC) rat model. Study
evaluated efficacy of i.v. and oral mode of DOX-MTX load-
ed nanoparticles compared to free DOX in terms of their
potential to affect the expression level of Her2/neu. Both
forms demonstrated high performance in affecting Her2
mRNA level, making them interesting for further research
as potential therapy that can improve outcome of disease in
invasive stages of OCSS.*

Lymphatic system has significant role in immune re-
sponse and cancer metastasis and delivering MTX in the
lymphatic system is closely related to immune system.
Nano-delivery of the drugs allows for transfer to the lym-
phatic system through diffusion into the intercellular space
of porous lymphatic walls and use of reduced drug dose by
maximizing its effect. Numerous research studies focus on
in vitro tests, while Jang and colleagues studied MTX-load-
ed NPs in rats. NPs were prepared using Poly(d,l-lactide-
co-glycolide) (PLGA) in internal oil phase and poly vinyl
alcohol (PVA) in external aqueous phase. The smallest par-
ticle size was 110.5 + 8.38 nm when PLGA concentration
was 0.5% (w/v). In the study, MTX dose of 3g was selected
for incorporation to NPs due to best particle characteris-
tics, including encapsulation efficiency of 93.34 + 0.51 %,
drug loading of 93.34 + 0.51 % and particle size of 163.7 +
10.25 nm. Zeta potential showed no significant difference
between different MTX doses and ranged from —17.3 + 2.63
to —20.4 = 1.54 mV. NPs had higher antiproliferative effects
against cancer cells compared to the control group in in vi-
tro toxicity studies and in vivo they demonstrated different
PK characteristics than free MTX, having high lymphatic
efficiency with low migration and accumulation in kidney
and liver. These NPs represent great potential for effective-
ly delivering MTX to lymphatic system while decreasing
chances of adverse effects, most of which are related to its
accumulation in kidney and liver.”®

NEW FORMULATIONS IN TOPICAL
ADMINISTRATION OF METHOTREXATE

As described in previous paragraphs, scientists are work-
ing on finding optimal methotrexate formulation for topical
administration, considering better safety aspects with less
adverse effects, while effect of the drug is still maintained.
The main problem with this approach is that methotrexate is
hydrosoluble and has limited capacity for passive diffusion
at the physiological pH due to dissociation.

Although methotrexate is usually given orally or par-
enterally for the treatment of rheumatoid arthritis, there
is rising interest to find appropriate topical formulation.
Ufasomes were for the first time prepared by Gebicki and
Hicks and represent structures that are formed similar to
phospholipid liposomes but made from pure long-chain
fatty acids, specifically from oleic acid.*® As with other small
particles, scientists have worked on entrapping MTX into
ufasomes for dermatological use. Vesicles were prepared by
film hydration method and sonicated to form the uniform
size vesicular dispersion. In parallel, plain MTX gel was
prepared by using MTX solution into the previously made
carbopol gel in a 2 : 1 ratio. The vesicular sizes were obtained
in the range of 500nm to 1 um and the best entrapment ef-
ficiency was observed in the molar quantity 7 : 3 oleic acid
to MTX ratio (51.0 + 4.2%). pH of the drug was adjusted
to 7.4 to normalize the effect of pH on skin permeation.
Compared to plain gel, a significant increase in permeation
was recorded from oleic acid vesicle dispersion - 13 + 3% of
MTX permeated through the skin from plain gel, while this
percentage increased to 52 + 6% from oleic acid vesicles.
Release of MTX from the vesicle was slow, controlled, and
uniform as compared to plain drug solution. Sharma and
Arora chose this formulation that showed the best results
for further research.?”

Use of a suitable galenic formulation of MTX for topical
use might be also a treatment option due to its effects on ke-
ratinocytes in the vital epidermis or on inflammatory cells
in the dermis. Potential therapeutic benefit was observed in
indications like mycosis fungoides (premycotic stage), lym-
phomatoid papulosis and sequential application in com-
bination with photodynamic therapy for actinic keratosis.
Wohlrab and his colleagues wanted to develop an extempo-
raneous preparation that will be readily available and qual-
ity assured for use by physicians. In addition to a classic hy-
drogel, a tricoherent, amphiphilic cream (with and without
penetration promoter) and micro-emulsion systems of the
O/W and W/O type were examined. The analyses were con-
ducted on four skin biopsies from a single donor. Release of
MTX was significantly higher from the studied microemul-
sion systems than from the amphiphilic cream (“Basiscreme
DAC”), however penetration tests showed that after the
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application of amphiphilic cream, bioavailability of MTX
in vital epidermis and corium, the relevant target compart-
ments, is the highest. The drug was sufficiently stable in all
analyzed preparations. Based on the study results, authors
recommended following prescription: Methotrexate (acid
form) 0.25/0.5 g and “Basiscreme DAC” ad 100.0 g.

There are few reported allergy reactions to systemic ad-
ministration of the MTX, but there is no sufficient informa-
tion to rule out potential reaction after topical use. However,
available data does not suggest any relevant sensitization
potential for MTX.?® To be able to develop optimal MTX
topical formulation, one should also think of suitable bio-
adhesive surfactant systems for skin delivery, such as liquid
crystalline systems (LCSs) and microemulsions (MEs). They
contain glycol copolymer-based silicone fluid (SFGC) as oil
phase, polyether functional siloxane (PES) as surfactant,
and carbomer homopolymer type A (C971) dispersion at
0.5% (wt/wt) as aqueous phase. Group of researchers at Sao
Paulo State University developed MTX-loaded LCSs and
MEs and characterized them using polarized light micros-
copy, small angle X ray scattering, rheological studies, and
bioadhesion assays. The study concluded that the proposed
systems are suitable for the controlled release of MTX, with
convenient texture profile and bioadhesion. Methotrexate
was released faster when incorporated in ME rather than
in LCS. The study also demonstrated that MTX-unloaded
LCS and microemulsion are not cytotoxic, thus presenting
additional potential formulation of MTX in topical admin-
istration.”

CONCLUSION

Considering wide MTX use in treatment of various on-
cological and inflammatory diseases and its associated ad-
verse effects, there is rising interest in finding optimal phar-
maceutical formulations which will maintain MTX efficacy
while avoiding adverse effects. Current research is mainly
focused on incorporating MTX in nanoparticles for paren-
teral and oral administration, while there is also increase in
number of research studies done with topical preparations
of the drug. Nanoparticles protect the drug from degrada-
tion and improve absorption allowing targeted delivery of
the drug. Although one would not expect topical admin-
istration of MTX to be unsafe, there is no sufficient infor-
mation to rule out possible allergy reactions and further
research is needed. There is a lot of in vitro and in vivo data
of MTX characteristics and efficacy in nano-formulations,
however next steps should be clinical studies in human that
will confirm findings from preclinical research.
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LIST OF ABBREVIATIONS

AAICAR - 5-aminoimidazole-4-carboxamide ribonucleoside
AMP - adenosine monophosphate

CD - Crohnss disease

IBD - inflammatory bowel disease

IBD-U - unclassified inflammatory bowel disease
LCS - liquid crystalline system

ME - micro emulsion

MTX - methotrexate

NLC - nanostructured lipid carriers

NP - nanoparticle

OSCC - oral squamous cell carcinoma

PASI - psoriasis area and severity index

PES - polyether functional siloxane

PLGA - Poly(d,l-lactide-co-glycolide)

PVA - poly vinyl alcohol

RA - rheumatoid arthritis

TNF - tumor necrosis factor
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APSTRAKT

Holangiokarcinom je maligni tumor poreklom duktal-
nog epitela. Deli se na intrahepati¢ne karcinome zucne kese
i periferne holangiokarcinome. Prevalenca zavisi od regio-
na, etnicke pripadnosti, pola i lokalizacije tumora. Najces¢i
simptomi su Zutica, bol, mu¢nina, gubitak teZine. Cesto se
tumor otkrije u odmakloj fazi kada je dao lokalne i udaljene
metastaze. Medijana prezivljavanja kod pacijenata koji su u
uznapredovaloj neresektabilnoj bolesti je 3,9 meseci.

Sezdesetogodisnja pacijentkinja se u januaru 2018. go-
dine Zali na bol u epigastrijumu, gubitak tezine i mué¢ninu.
Objektivno pozitivan Murphy znak i uvecana jetra.
Ehosonografski jetra je lobulirana, heterogena, steatozna.
U desnom reznju hipoehogene promene pre¢nika 12 mm.
U laboratoriji: alfa-fetoprotein (AFP) 13,0 ng/mlL, kar-
cinoembrionalni antigen (CEA) 7,25 ng/mL, karbohidrat
antigen (CA) 19-9 56,7 U/ml, sedimentacija eritrocita 29,
bilirubin 24,7 pmol/l, alanin aminotransferaza (ALT) 32
U/L, aspartat transaminaza (AST) 56 U/L, alkalna fosfataza
181 U/L, C-reaktivni protein 43,1 pug/mL, acidum uricum
561 pmol/L. Kompjuterizovana tomografija pokazala je
uveéanu, lobuliranu, nehomogenu jetru, u kojoj se izdvajaju
se nehomogene, heterodenzne promene neostrih kontura,
dimenzija 98x90x80 mm i 8x16 mm. Magnetna rezonanca
to potvrduje. Rendgen pluca prikazuje multiple metastaze.
Biopsija jetre potvrduje primarni malignitet Zu¢nih puteva.
Pacijentkinja palijativno le¢ena i egzitirala u martu, dva
meseca od pocetka razvoja inicijelnih simptoma bolesti.

Prevencija holangiokarcinoma podrazumeva $to ranije
dijagnostikovanje obolelih u rizi¢noj populaciji. Rana dijag-
noza podrazumeva vece $anse za leCenje i nesto bolju prog-
nozu.

Klju¢ne re¢i: holangiokarcinom; Zutica; jetra; palijativna
nega; bol.
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ABSTRACT

Cholangiocarcinoma is a malignant tumor originating from
the ductal epithelium. It is divided into intrahepatic, gallblad-
der carcinoma and peripheral cholangiocarcinoma. The preva-
lence depends on the region, ethnicity, gender, and localiza-
tion of the tumor. The most common symptoms are jaundice,
pain, nausea, weight loss. The tumor is mostly found in the
advanced stage when local and distant metastases are detect-
able. Median survival rate in patients who are in an advanced
inoperable stage is 3.9 months.

A 60-year-old patient came in January 2018 with pain in
the epigastrium, weight loss and nausea. Objectively positive
Murphy sign and enlarged liver were found. The ultrasound
showed a lobulated, heterogeneous, fatty liver with a tumor
mass in the right liver lobe, measuring more than 12 cm in
diameter. Laboratory findings: alpha-fetoprotein 13.0 ng/mL,
carcinoembryonic antigen 7.25 pg/ml, carbohydrate antigen
19-9 56.7 U/ml, erythrocyte sedimentation rate 29, bilirubin
24.7 pmol/L, alanine aminotransferase 32.0 U/L, aminotrans-
ferase 56 U/L, alkaline phosphatase 181 U/L, C-reactive protein
43.1 pg/mL, uric acid 561 pmol/L. Computerized tomography
showed an enlarged, lobular, non-homogeneous liver and
non-homogeneous, as well as hetero-dense changes of in-
distinct contours, measuring 98x90x80 mm and 8x16 mm. All
these findings were confirmed by magnetic resonance. Chest
x-ray showed multiple metastases. Liver biopsy confirmed pri-
mary malignancy of the bile. The patient was treated pallia-
tively and passed away in March, two months after the initially
occurrence of disease symptoms.

Prevention of cholangiocarcinoma implies early diagnosis
of patients in the risky population. Early diagnosis improves
chances of treatment and a slightly better prognosis.

Key words: cholangiocarcinoma; jaundice; liver; palliative
care; pain.
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Holangiokarcinom (CCA) je maligni tumor poreklom
duktalnog epitela. Cini manje od 1% svih malignih tumo-
ra, oko 3% svih gastrointestinalnih tumora i 10-15% svih
primarnih tumora jetre. Vise od 90% ovih tumora su ad-
enokarcinomi.! Postoji blago povecana ucestalost javljanja
bolesti kod zena (1,2-1,5 : 1,0)." Javlja se naj¢e$¢e u sedmoj
deceniji zivota.! Prema anatomskoj lokalizaciji, CCA se deli
na intrahepati¢ne, karcinome zu¢ne kese, perihilarne i dis-
talne holangiokarcinome. Poslednja dva se zajednicki na-
zivaju ekstrahepati¢ni holangiokarcinomi. Perihilarni CCA
je najces(i tip, javlja se u oko 50-60% slucajeva.” Stopa smrt-
nosti od holangiokarcinoma je 2,3 do 3,4/100000.> Najvisa
incidenca CCA je u zemljama isto¢ne Azije, Kini, Japanu,
Koreji i Tajlandu, sa 90/100000 obolelih.! Endemi¢na in-
fekcija metiljem jetre Opisthorchis viverrini kojim se ljudi
inficiraju konzumiranjem Zive ribe u isto¢noj Aziji je faktor
rizika koji je najvi$e povezan sa visokom incidencom CCA
u ovoj regiji.”** U Evropi incidenca CCA je 0.3-3.5/100
000.! Najniza incidenca je kod belaca, sa 0,8/100000, dok je
kod crnaca 0,7/100000.¢ Prevalenca CCA zavisi od regiona,
etni¢ke pripadnosti, pola i lokalizacije tumora.* Tokom po-
slednjih 30 godina incidenca CCA je u stalnom porastu."’
Trenutno je prognoza CCA losa, rana dijagnoza je teska,
terapijske opcije ogranicene i pacijenti prosecno zive 24
meseca nakon inicijalne dijagnoze bolesti.?

PRIKAZ SLUCAJA

Pacijentkinja, uzrasta 60 godina, javlja se u januaru
2018. godine na pregled zbog bola u epigastrijumu i pod
desnim rebarnim lukom, povremenih mucnina, gubitka
apetita i smanjenja telesne tezine za 10 kilograma. Inace
je dugogodisnji i stalni pacijent jer boluje od reumatoid-
nog artritisa, arterijske hipertenzije i Hashimoto tireoid-
itisa, uzima redovno i odgovorno svoju terapiju i uredno
se javlja na preglede. Palpatorno se pipa osetljiv ceo epigas-
trijum, uvecana jetra, koja prelazi desni rebarni luk kao i
pozitivan Murphy znak. Upucena na hitnu ehosonografiju
(EHO) abdomena, gastroenterolosku konsultaciju, kao i
laboratorijske pretrage. EHO ukazuje na uvecanu jetru,
narocito levi rezanj, dijametra do 150 mm. Jetra je lobuli-
rana, heterogena, steatozna. U desnom reznju hipoehogene
promene pre¢nika do 12 mm koje mogu biti sekundarni
depoziti. Duz hepatoduodenalnog ligamenta par slivenih
hipoehogenih limfonodusa ukupne veli¢ine 26x16 mm. En-
dovideo-ezofago-gastroduodenoskopija je urednog nalaza,
sledstvena endovideo-rektosigmokolonoskopija takode. U
laboratoriji tumor markeri alfa-fetoprotein (AFP) 13,0 ug/L,
karcinoembrionalni antigen (CEA) 7,25 ng/mL, karbohid-
rat antigen (CA) 19-9 56,7 ug /ml, ostale analize: sediment-
acija eritrocita 29 mm/1h, eritrociti 3,97x1012/L, trombociti
127x109 /L, bilirubin 24,7 pmol/l, alanin aminotransferaza
(ALT) 32 IU/L, aspartat transaminaza (AST) 56 IU/L, alkal-
na fosfataza 181 U/L, C-reaktivni protein 43,1 pg/L, acidum
uricum 561 pmol/L. Hepatotropni virusi nisu potvrdeni.
Hospitalizovana je na odeljenju hirugije radi dalje dijag-
nostike. Kompjuterizovana tomografija (CT) abdomena
pokazala je uvecanu, lobuliranu, nehomogenu jetru, gde se
nakon aplikacije kontrasta izdvaja nehomogena, heteroden-
zna promena neo$trih kontura, dimenzija 98x90x80 mm
i jo$ jedan promera 8x16 mm. Uvelani peripankreati¢ni,
hepati¢ni, inferiorni dijafragmati¢ni limfonodusi, najveceg
promera 23 mm (Slika 1).

Radiografija pluca je vizualizovala difuzne mikronodu-
larne i nodularne senke od vrha do baza plu¢a. Magnetna
rezonanca (MR) abdomena: jetra je uvecana na racun le-
vog lobusa koji je skoro u celosti izmenjenog signala, desni
lobus je lako lobuliranih struktura. Nema dilatacije intra i
ekstrahepati¢nih zu¢nih vodova. Periholecisti¢cno manja
koli¢ina likvidnog sadrzaja. Postkontrasno levi lobus i deo
Cetvrtog segmenta pokazuje hipointezne fokalne lezije,
pojedine medusobno slivene, najve¢a dimenzija 27 mm, u
desnom lobusu diskretne hiperintezne lizije difuzno loka-
lizovane do 7,6 mm. Pankreas je bio homogen, u regiji glave
hipodenzna promena jasnih kontura dimenzija 6,5 mm, u
prvom redu odgovara cisti¢noj promeni. U nivou truncus
coeliacusa limfonodusi 7-15 mm, paraaortalno do 9 mm.
Nema kostanih destruktivnim lezija. U meduvremenu se
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Slika 1. Kompjuterizovana tomografija abdomena.

pacijentkinji stanje rapidno pogorsava, oseca se lose, dol-
azi do razvoja ascitesa, hiperbilirubinemije i opste slabosti.
Sredinom februara uradena je laparoskopska biopsija jetre
i makroskopski postavljena sumnja na cirozu jetre $to nije
patohistoloski dokazano. Na umbilikalnom portu se uporno
odrzavala ascitna sekrecija pa je postavljen receptakulum.
Patohistoloski u ascitesu nije bilo ¢elijskih elemenata. Biop-
sija jetre je pokazala tkivo jetre fibronodularno izmenjeno,
¢ine ga nodulusi parenhima i vezivne septe sa umnozenim
zu¢nim kanali¢ima infiltrovano tumorskim celijama. Tu-
morske Celije su pojedina¢ne ili u solidnim, trakastim ili
mikrotubularnim aranzmanima, gradene od umereno po-
limorfnih ¢elija, eozinofilne citoplazme sa hipertroficnim
i hiperhromati¢nim jedrima. Stroma je dezmoplasti¢na sa

L T o X e ol BLHA

perivaskularnom invazijom. Imunohistohemijski, tumorske
Celije eksprimiraju CK7, CK8, CK18, CK 19, CA19-9, AFP,
CEA a negativne su na CDX2, ER, CA125, TTF-1, Hep Par
Ag.

Opisana histomorfoloska slika odgovara primarnom
malignom tumoru porekla Zu¢nih puteva. Onkoloski
konzilijum donosi odluku da se, zbog opsteg loSeg stanja
pacijentkinje i lokalno uznapredovale bolesti, ne sprovodi
specifi¢no onkolosko le¢enje ve¢ samo suportivna i simp-
tomatska terapija. Pacijetkinja je sa bolovima i otokom celog
stomaka, pozutela i malaksala. Krajem marta, nepuna dva
meseca od pocetka maligne bolesti, pacijentkinja je premi-
nula.

v ; S
e e Sl e

Slika 2. Histopatoloski i imunohistohemijski nalaz biopsije jetre (HE x 100).
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DISKUSIJA

Bolesti Zu¢ne kese su jedan od najsnaznijih faktora rizika
za nastanak holangiokarcinoma. Tadan patoloski supstrat je
nepoznat, pretpostavlja se da hroni¢no os$te¢enje mukoze i
iritacija epitela imaju uticaja. Kamenci ve¢i od 3 cm nose
9,2-10,1 ve¢i rizik za nastanak karcinoma zucne kese od
onih koji su manji od 1 cm.” Gojaznost povecava rizik za
razvoj holangiokarcinoma.'

Faktori rizika za holangiokarcinom su takode brojne in-
fektivne bolesti koje uzrokuju inflamaciju bilijarnog trakta
(parazitarne, virusne, bakterijske - Helicobacter pilory),
aflatoksin, zatim primarni skleroziraju¢i holangitis, ciroza
jetre, duktalne ciste, zloupotreba alkohola, pusenje, diabe-
tes melitus, inflamatorne bolesti creva, dugotrajna upotreba
kontraceptiva i genetski polimorfizam." Holangiokarci-
nom je ¢e$¢i kod Zena, postoje teorije da endogeni estro-
gen i njegovi metaboliti imaju etiolosku ulogu u nastanku
bolesti.’? Uobicajeni pocetni simptomi su zutica (84-90%),
gubitak tezine (35%), abdominalni bol (30%), mucnina i
povracanje (12-25%) i groznica (10%). Veéina holangio-
karcinoma se ne otkrije u ranom stadijumu bolesti jer su
pacijenti asimptomatski.’* Tumor markeri, CA19-9 i CEA
mogu olaksati postavljanje dijagnoze, mada nisu specifi¢ni
jer mogu biti poviseni i kod nemaligne opstruktivne Zutice.
Ukoliko nakon dekompresije ostanu povisene vrednosti tu-
mor markera, dijagnostiku usmeriti na potencijalni karci-
nom."*

Ehosonografija je ¢esto inicijalna metoda za dijagnos-
tiku holangiokarcinoma, vidimo dilataciju i mesto op-
strukcije bilijanog duktusa i diferenciramo druge solidne
intrahepati¢ne lezije.! Kompjuterizovana tomografija i
magnetna rezonanca su definitivno glavni radioimidzing
modaliteti za dijagnostiku i odredivanje stadijuma CCA.
Magnetna rezonanca i CT sluze za procenu resektabilnosti
tumora prikazom primarnog tumora, njegovim odnosom
sa obliznjim krvnim sudovima i bilijarnim traktom, prisut-
nim metastazama i zahvacenim limfnim ¢vorovima.>* Sva
tri tipa holangiokarcinoma se prepoznaju kao odvojeni en-
titeti sa individualnim stejdzing sistemom.' CT se koristi za
preoperativno odredivanje stadijuma nodularnog tipa, dok
je difuzni tip tezak ili nekada ga je nemoguce detektovati
tehnikama snimanja. Na CT se prikazuje kao velika okrugla
ili ovalna masa male atenuacija sa nepravilnim marginama.
Satelitske lezije su uobicajene (65%), ali ¢esto lose vizuel-
izovane. Nepravilne ili tackaste kalcifikacije mogu se videti
u 20% slucajeva. Blaga segmentalna dilatacija Zu¢nih kanala
je Cest nalaz. Tipi¢no je progresivno tumorsko kontrastno
pojacanje u kasnoj odloZenoj fazi (10-15 minuta) i moze
pomocdi u detekciji i karakterizaciji tumora. Portna venska
invazija je Cest nalaz. CCA treba razlikovati diferencijalno
dijagnosticki od metastaza, najces¢e od adenokarcinoma

bilo koje primarne lokalizacije. Ovo nije moguée uéiniti
tehnikama snimanja, ve¢ zahteva histoloski dokaz."”

Dodatni pregledi su neophodni za utvrdivanje patoloske
dijagnoze i korektno stadiranje bolesti. Endoskopska
retrogradna holangiopankreatografija (ERCP) i perku-
tana transhepati¢na holangiografija (PTC) omogucavaju
citoloske analize i aplikaciju stenta radi re$avanja bili-
jarne opstrukcije. ERCP ima prednost u prikazu bilijarne
strukture i razlikovanju benignih od malignih promena.'®
Ove metode anatomski prikazuju bilijarni trakt i stepen
njegove zahvacenosti tumorskim tkivom, $to omogucava
procenu resektabilnosti promena. Histoloski posmatrano,
tumor obi¢no ima veliko centralno jezgro vlaknastog tkiva
sa Celijama adenokarcinomskog tipa na periferiji. Tumor
Cesto proizvodi mucin. Nodularni tip (95%) se razlikuje od
difuznog tipa (5%). Holangiokarcinom mozemo naci u ob-
liku mucinoznog, signet ring cell, papilarnog, cisti¢nog ili
nedefinisanog oblika adenocarcinoma.'” Ekspresiju citoker-
atina CK7 nalazimo kod ¢elija poreklom iz zu¢nih puteva
kao i adenokarcinoma poreklom od navedenog tkiva.

Algoritam lecenja je podeljen na resektabilne i neresek-
tabilne oblike holangiokarcinoma. Zbog toga je neophodna
obimna preoperativna dijagnostika, da bi se odredili svi
pacijenti kod kojih je moguca resekcija. Hirursko lecenje
obi¢no podrazumeva opsezne operacije, poput pankreato-
duodenektomije ili prosirene desne hepatektomije. Mul-
tidisciplinarni tim koji ukljucuje digestivne hirurge, ra-
diologe i onkologe sa iskustvom treba detaljno da evaluira
rezultate pretraga, odredi stadijum bolesti i potencijalne
terapijske opcije."'® Hirursko lecenje resektabilnih tumora
je prva linija terapije i preporuceno je u svim vodi¢ima.l
RO resekcija sa zdravim marginama je cilj ovakvog le¢enja
i povezana je sa znacajno viSom stopom prezivljavanja i
nizom pojavom recidiva.”’ Adjuvantna terapija (radio i he-
moterapija) moze se razmotriti u dogovoru sa pacijentom,
pri ¢emu treba ukazati na nizak nivo dokaza o koristnosti
iste.! Godi$nja stopa prezivljavanja je 48-65%, a trogodis$nja
23-35% bez adjuvantne hemoterapije.”’ Postoperativino
otkazivanje jetre ostaje naj¢es¢i uzrok smrti posle esten-
zivnih hepatektomija.* Transplantacija jetre je terapijska
opcija koja se takode razmatra. Ranije se nije uzimala u
obzir kao zbog visokog procenta recidiva i izostanka pozi-
tivnog prognostickog efekta.” Klinicke studije su jedna od
mogucénosti, takode.1 Lokalno uznapredovala i metastatska
bolest se defini$u kao neresektabilne."** Kod njih treba da
se razmotre hemoterapija, radioterapija, radioembolizacija
gde ima tehnickih uslova kao i ucesc¢e u klinickim studi-
jama.l Medijana prezivljavanja uznapredovale neresekta-
bilne bolesti je 3,9 meseci kod pacijenata koji nisu operisani,
primali hemo ili radioterapiju, (u taj period se uklapa i nasa
pacijentkinja).”® Palijativna nega sa odgovaraju¢om kontro-
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lom bola i bilijarna drenaza ostaju kao terapijske opcije, sa
personalizovanim pristupom svakom pacijentu.

Prevencija holangiokarcinoma pretpostavlja $to ra-
nije dijagnostikovanje obolelih u rizi¢noj populaciji. Rana
dijagnoza nudi vece Sanse za lecenje i bolju prognozu.
Vodi¢i preporucuju preglede koji ukljucuju radioloske
dijagnosticke tehnike vizualizacije i odredivanje vrednosti
tumor markera u krvi kod visokorizi¢nih pacijenata, na
6 meseci, gde klju¢nu ulogu za kvalitetnu komunikaciju
sa pacijentom i njegovo pracenje ima lekar u primarnoj
zdravstvenoj zastiti. %%
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dakTopy pu3NKa 3a pa3Boj KapAMOBacCKyTapHIX
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Risk factors for the development of cardiovascular
diseases in patients undergoing hemodialysis

Mapko Nnuh
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ANCTPAKT

KapanoBackymapue 6onmectu cy Bopehn

Y3pOK
CMpTH KOJX OOJIeCHUKA KOjU Ce Jjlede XeMOAVjaIV30M.
Kopg oBmx NPUCYTHU Cy  PA3IUUNTHI
TPafUIMOHATHM ¥  HETPajVLUOHANIHU  (QaKTOpu
pM3MKa 3a pPas3Boj KapAMOBacKymapHumx Oomectu. Y
TpajunmoHanHe (GaKTope pHUSMKA CIajajy apTepujcka
mehepHa

60ecHMKa

XUIePTeHsNja, 6orecr,
rOja3HOCT, NyIIelhe Lurapera 1 CMameHa (U3NYKa
dakrope
Cllafiajy MUKpoMH(QIaManuja, XMUIepXOMOIMCTeNHeMNja,
OKCHUJIaTUBHU CEKyHJapHI
XUIIEPIPATUPEOUIN3AM, AHEMUja, PETEHIIMja HATPUjyMa U
Bofe 1 noBehaH IMPOTOK KPBU KPO3 BACKY/IAPHM IIPUCTYII
3a XeMOoJujanu3y. Y OBOM IIpErNIefHOM pafly JieTa/bHuje Cy
OonMcaHy y3pouy HaCTaHKa, Ha4YMHU }:[I/[jaI‘HOCTI/IKOBaI'ba

XUIIep/IUIUEeMUja,

aKTUBHOCT. Y HeTpaguIVOHaTHE pusuka

cTpec,  MaJaHyTpHUIIWja,

U Jledera 3a TPM TpafyLMOHanHa (akTopa pusMKa a
TO Cy aprepujcka XxumepTeHsmja, mehepHa 6omect u
XUIEPIUIIATEMIja KA0 U 3a aHEMUjy, XUIIEPXOMOLICTEN
HeMIjy,CEeKYHIapHI XUIleplapartupeonansaM 1 mosehan
NMPOTOK KPO3 BacKylTapHM IPUCTYN KOjU IpuUIajajy
HeTpaaMLMOHAIHUM (paKTOpyMa pU3MKa.

Kipyune peun: 6yOpexxHa iujannsa; KapayoBacKyIapHe
6onecty; pakTOpU pUsMKAa.
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ABSTRACT

Cardiovascular diseases are the leading cause of death in
hemodialysis patients. These patients present various tradi-
tional and nontraditional risk factors for the development of
cardiovascular disease. Traditional risk factors include arte-
rial hypertension, hyperlipidemia, diabetes, obesity, cigarette
smoking, and decreased physical activity. Non-traditional risk
factors include microinflammation, hyperhomocysteinemia,
oxidative stress, malnutrition, secondary hyperparatireoidism,
anemia, sodium and water retention and increased blood flow
through the vascular access for hemodialysis. This review ar-
ticle describes in more detail the causes, methods of diagnosis
and treatment for three traditional risk factors, such as arterial
hypertension, diabetes and hyperlipidemia, as well as anemia,
hyperhomocysteinemia, secondary hyperparathyroidism and
increased flow through the vascular access which represent
non-traditional risk factors.

Key words: renal dialysis; cardiovascular diseases; risk fac-
tors.
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yBoA

KapnmoBackymapue 6omectt cy Hajuemhym yspok
MOpOMAMTETa M MOPTAIMTETa KOJ OO/NeCHMKa Koju
ce pemoBHO sede xemopmjammzoM  (XII). Croma
Kap/IMOBACKY/IAPHOT MOpPTA/INTeTa KOJ OBUX OOJeCHUKa
M3HOCK OKO 9 % ToAuIlIbe M Y3POKOBaHA je IOCTOjarbeM
pasmunTyx (akTopa pusMKa KOx OO/MeCHMKA KOju ce
Hajlase y 3aBpLIHOM CTagujymMy OybpexxHe cmabocTu
(ECPL) a 7meve ce OBOM MeTOLOM 3aMeHe OyOpexHe
¢yuxuuje (PPT). Kop oBux 6onecHUKa IPUCYTHU Cy
pasnMuMTM  TPAAMLMOHAIHM M HETPAAMUIVIOHAIHIN
dbakTopy pusMKa 3a pa3Boj KapAMOBaCKyIapHMUX OOMeCTH.
Y rpaguuuonanHe ¢dakTope pusyKa CIafiajy apTepujcka
XUIIepTEH3)a, mehepna  6ornecr,
rOjasHOCT, Tyllele IUrapeTa M CMameHa ¢GU3NIKa
dakrope
Crafiajy MMKpOMHOIaMaIyja, XUIIEepXOMOIMCTeNHEMN)a,
KOHILIEHTpalija
AMMeTVUIAPTYHIHA,OKCUIATUBHN  CTPeC, MaTHYTPULH)ja,
CeKYHIApHY XMIepIpaTUpeouan3aM, aHeMyja, peTeHIuja
HaTpujyMa M Bofie ¥ HoBehaH IPOTOK KpBU KpO3
BACKy/IapHM IPUCTYI 3a Xemopujanusy. VicrospemeHno

XUNEePIUINIEMU]a,

aKTMBHOCT. Y  HeTpajulOHaIHe pusnKa

nosehaHa aCUMeTpPUYHOT

mnpucyctBo ECPII, neuewe X]I m pasmmuutux ¢axropa
pusNKa 3a pas3Boj Kap/MOBACKy/IapHMX OONeCTH y OBOj
HOIy/IaLujy 60/eCHUKA je OIfOBOPHO 32 BUCOK MOPTa/IATET
" MOPOMAUTET pajy 4era je BeoMa Ba>KHO IPaBOBPEMEHO
OTKpMBame I jederbe PakTopa pusuka."?

APTEPUJCKA XUNEPTEH3UJA

ApTepujcka XWMIIEpTE€H3Mja TIpefCcTaB/ba 3HadajaH
TpayUIIOHATHN ¢dakTOp  puM3MKa 33  PasBoj
KapAOBacKylMapHux OomecTy Koj OoNecHHKa Koju ce
penosHo neye X]I. ITpucyTHa je xox 90 % GomecHuKa Koju ce
nede oBoM MetofoMm 3amere PPT. Hacraje 36or mopemehaja
XOMeOCTa3e HaTpujymMa 1 BOfe, I0jadaHe aKTMBHOCTU
CUMITaTUYKOT HEpPBHOT CHCTeMa, IoBehaHe aKTMBHOCTM
PpeHNH-aHTMOTeH3MH-aNJ0CTePOH (PAACQ),
nosehaHOT MHTepAMjaIM3HOT IPMHOCA Y TENIECHOj MacH,
ckpahuBama Tpajamba AujanusHe CeaHCe 1 BAHTEIECHOT

CucreMa

YK/Iamama aHTUXUIIEPTeH3MBHMX eKoBa X]I.

I'maBHe KMMHMYKe IOC/IEANIIEe apTePUjCKe XUIIepTeH3uje
Cy pasBoj xmmepTpoduje neBe KOMOpe Cplja, CpyaHe
cmabocTy, KOpoHapHe OO/MecTM, HAacTaHAK apuTMHUja 1
Harne cpyaHe cMpTu. Kao moce6aH o6muk 6omectu Kox
0BUX 60JIeCHNUKA Ce M3/IBaja MHTPA/UjaTnu3Ha XUIIePTeH3nja
Koja ce fgeduHmie kao moseharme cpefer apTepujcKor
mputnucka = 15mmHg Ttoxkom ceance X]I. I[nmapunm
MaTO(PM3NOMOIIKY MeXaHM3MM pPas3Boja MHTpaAujann3He
xunepreHsuje cy: mnosehame 3sampemuHe Banhemmjcke

TEYHOCTM M  Ba3OKOHCTpMKIMja  360r  mosehane
BacKy/lIapHe peslcTeH1je TokoM ceaHce X]I. CranpapaHa
mpeckpunuuja XJ| yKpydyje ymorpeby amujanmsara ca
KOHIIeHTpal[joM HaTpujyMa Koja je pemaTuBHO Beha y
OIHOCY Ha IMasMy 6oJlecHMKa INTO 3a IW/b MIMa Mambu
ryOuTaK HaTpyjyMa 1 671ar CTelleH XUIIepHaTpeMIije HaKOH
X[ Ipu mpockpunuuju X moTpe6HO je MHAMBUAYATHO
npurarohaBaTy HaTpUjyM y AMjanmsaTy TAaKo [a HErosa

KOHIjeHTpawuja 6yze ox 135-140 mmol/l.

Jledeme MHTpafMjanysHe XUIIEpTEH3Mje IO pasyMeBa
MpOLIeHy CyBe TeleCHe TeXMHe, WHAUBULYaIN3anujy
KOHLIEHTpallMja HaTpujyMa ¥ KaaLujyMa y [AMjannusaTy
TokoM X]I. AHTMXUIIepTEeH3MBH IEKOBM Ce YIOTpebrbaBajy
HaKOH aJieKBaTHe KOHTpOJe CyBe TeleCHe TeXUHe I
pecTpukIyje yHOCa Harpujyma. JlekoBu mpBe nuHUuje
3a Jledeme apTepujcKe XUIepTeH3Mje Kof OoecHMKa
KOju ce Jlede PeOBHO XeMOIMjalM30M Cy MHXUOUTOPU
KOHBepTase (ALIEm), 6noxaropu
perieritopa 3a anrumoreHsuH 2 (APB) n 6eta 6mokaropn.
Y nedemy mHTpagujanusHe XuUIepTeHsuje ce Mpenopydyje

aHTMOTeH3UHa 1

OPAVHMPA-E JIEKOBA 3a PErynucame XUIEpTeHsuje Koju
ce oxcrpamyjy o 30% mpexo amjannsHe MeMmOpaHe a
TO ¢y (OCHMHONIPWUI, KBUHALIPWI, PaMUIPWI, JOCApPTaH,

BaJCapTaH, TeIMUCApTaH, upbecapTaH, KapBeAUION,
OUCOIPONON, aMIOAMINH, [VWITHAaseM, HU(EININH,
[IPa3soCKH U KIOHUANH. >
XUNEPIUNUAEMUIA

[Topemehaj  Merabommsama  nummpga  IpefCTaB/ba

3HayajaH (akTOp pM3MKa 3a Pa3BoOj KOpoHapHe 6omectu
KOJl TMmalnujeHaTa Koju ce pemoBHO jede X]I, a moce6HO
IIPOTEUHYPUjY

Hedporckor paHra. 36or moehaHor ry6murka IpoTenHa

KOf OHMX OO/MecHMKa KOjU  MMajy
MokpahoM HacTaje xumnoanOymyuHeMuja 360r dyera ce
CMamyje OHKOTCKM IIPUTHMCAaK IUIasMe, a mosehaBa ce
CTBapame JUIIONPOTeNHA U aronpoTenHa y jerpu. [Tagom
KOHIleHTpanuje anbymmua ucmox 20 g/l cmamyje ce
AKTUBHOCT jurononpoTenHcke numnase (JIIUI) u nerqutnu-
xonectepon-anunrpancdepase  (JIXAT).
momasy M Ho ryburaka onpebenHux amonmmonporenHa
(Amo 112 xoju je akTMBAaTOp NUIOIPOTEMHCKE IMIIa3e).
Koz oBux 6omecHimka, pefoBHO edere X MoXKe TOBeCTH
no mopemehaja Merabonmmama MIUAa WIM YTULATA HA

VctoBpemeHo

npomeHy Beh moctojeher. IlmaBme ommmke mopemehaja
MeTabomm3Ma Iunmpa Kox 6omecHuka Ha XJI cy nosehana
KoHLeHTpauyja rpurnniepupa (1), munonporenHa Beoma
maze ryctute (BJIIJI), numomopoTtenHa MHTEpMeRujapHe
ryctude (VIIJI), OKCHMAATMBHO WM3MEHEHNUX YeCcTHLa
ymnonpoTterHa Maje ryctuse (okc JIIJI), munonpoTtenHa
(a), 30 o6/MKa IUIIONIPOTENHA (a) Malbe MOJIEKY/ICKe Mace
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u anonunonpotenHa 113 (Amno I13) gok cy koHIeHTparje
ykynsor u JIJIJI xonecreporma y OKBUPY HOPMaaHUX
BpeiHOCTH a y3 cHpkeHn X/[1JT xonectepor.

[ToBehaH oKcHAATHMBHM CTpeC KOJ OBUMX OOeCHMKA
nosehaBa koHnenrtpanujy oxc JIIJI koju 3ajegHOo ca
u30 OOMMKOM amompoTeuHa (a) Mane MOJIEKY/ICKe
Mace MMa 3Ha4YajHy V/IOIy y PasBOjy aTepOCKIepo3e
U pynrypu Ynorpeba

AujanusaTopa ca  CaBpPeMEHMM OMOKOMIATMOMIHUM

aTepOCK/IEPOTCKOr  IITaKa.
BUCOKOIIPONIyCHNM ~ MeMOpaHaMa 3HA4ajHO  CMamyje
KOHIIeHTpauujy  tpurmniepupa, BJIIJI, oxc JIIJI,
YKYIIHOT XOJIecTeporna ¥ JIMIIoNpoTerHa a moBehasa
XIJI. Vmorpeba HedpaKLMOHMCAHOT XeIapuHa JIOBOAU
mo ocmobabama JIIIJI BesaHe 3a xemapaH cynadar Ha
eHffoTeNHUM henjaMa a caMuM TUM I IO CMarbera HheHe
KOHLIEHTpalyje 1 KalaluTeTa /NIONM3e. 3a PasMKy
Ol ’UX, XeIapMHM Majle MOJIEKY/ICKe Mace IO3UTUBHO
yTudy u cMamyjy nopemehaj metabonmsma mummpa Kof
6onecurka Ha XJ[. Xunepnumupgemuja MCTOBPEMEHO
IpelcTaBba ¥ He3aBUCTaH (DAKTOp pM3MKA 3a Pas3Boj
KapAMOBacKy/apHMX  KOMIUIMKaLlMja ¥ TIPeSUKTOP
je KapaMOBaCKy/lIapHOI MOpTajJUTeTa KOju Cce Mopa
IOCMATpaTy 3ajeffHO ca MH(IaMaljoM ¥ MaTHY TPULIjOM.
Y npucycTBy MH}IaMalyje ¥ MaTHYTpUIMje TOBe3aHOCT
usMeby KoOHIeHTpalije XoJlecTepona y cepyMy U CTOIle
MOpTaIUTeTa je OOpHYTA.

Bucoka mpesanennuja nopemehaja  merabonmsma
JIMINJA 3aXTeBa 1 OAroBapajyhu nmporokorn nedema. [Ipsu
KOpaK jecTe XUrujeHcKo-fujeTeTcky pexxuM ca 35 Kcal/kg
Ha aH a of Tora 15 % mporeuna, 55 % yr/beHux xujgpara
u < 30 % mactu u < 200 mg xonectepona. Kog 6onecuuka
ca ykynuuM Xon > 6,2 mmol/l u JIIJT > 4,14 mmol/l u Trn
< 5,65 mmol/l nexoBu Msbopa cy CTaTMHM Of KOjUX CY
aTopBacTaTVH U (PIyBacTATVH JIEKOBM NIpBe tuHMje. LvpHn
HyBo JIJJI y mpumapHoj npeBeHIju Tpeba na 6yne < 3,36
mmol/l a y cekynpapHoj < 2,59 mmol/l. ypau auso Tray
IpUMapHOj IpeBeHIyju Tpeba na 6yae < 2,26 mmol/l a X]IJT
> 1,16 mmol/l (xox myuikapaa) u > 1,42 mmol/l (kop xeHa).
Huso JlumomporenHa (a) kop 6omecHMKa Ha [fujanusu
Tpeba ma 6yme < 0,3 g/l. TloBehann HuBoO TpUrMMUEpUAa,
cmamed HuBo XJIJI m weXJIJI > 3,36 mmol/l ykasyjy Ha
nosehaH KOpOHapHU PU3MK Te je MOTpeOHO Nederme u 6e3
nosehanor JIJIJI xonecreporna. YKOMMKO ce CTaTMHMMA He
Mory noctuhit 1y/bHe BPeJHOCTH X0/IeCTePOra, y TePAINjy
ce yBoau u esetumu6. Ilpemapatu ¢gubpara ce yriaBHOM
Mmerabomuury mpeko 6ybpera Te mUXOBa ymorpeba Huje
MHAVKOBaHA Kajia je KJIMPEHC EHJOreHOI KpeaTMHUHA <
15 ml/min. Y Tepanmjckoj onuuju 3a jederme M30TOBAHE
XUIIepTPUITINIepUsieMIje Cy oMera-3 TonyHesacuheHe

MacHe KICeluHe y 1031 off 3-4 g THeBHO U HualuH.”®

LWWEREPHA BOJIECT

Hujaberecna6omect 6ybperajenaH je o Bogehux yspoka
ECP[] y cBety. Jedunuiie ce kao omreheme 6ybpera xon
6omnecuuka koju 60yjy o mehepre 6omectu Tuna 1 u Tumna
2. Vinnunjanuu cragnjym nopemehaja 6yopesxse ¢pyuxiuuje
jexunep¢urparyja 6ybpera koja ce edyHMIIE KAO jadriHa
rnoMepyncke ¢unrpanuje (JI®) > 150 ml/min/1,73m2.
Xunepounrpanyja 6ybpera je TMINYHA KapaKTePUCTHMKA
mehepne 6omectyr u cMatpa ce a oHa HacTaje 36or nosehane
pecopmiuje IyKo3e ¥ HaTpujyMa IIpeKo crennpuaHOr
penernropa SGLT-2 (eurn. Sodium Glucose Transporter-2) y
enutenHnM hemmjama npokcumanuux tyoyna. Y ycmosuma
pecopruuja
HATpUjyMa U TIIYKO3e IIPEKO OBOT TPAHCIOPTEpa Y3pOKyje

XpOHMYHe  Xumepriukemuje mosehana
nopemehaj Ty6y/ICKO-IIOMepPY/ICKOT ITOBPATHOT MEXaHM3Ma
a TO 3a IMOCHEAMIY MMa CMambeH TOHYC adepeHTHMX
aprepuona un nosehany nepdysujy 6yopera. Imomepyicka
xunepduaTpanyja  IpefcTaB/ba
PEHOIIPOTEKTUBHE Tepamnujcke MHTepBeHuuje. bomecHuun

cienudnyaH  OWb

ca xunepduaTpanujoM uMajy nosehaH pusuk 3a passoj
MUKpOanOyMMUHypuje Koja ¥ geduHMIIE CTagUjyM
MHIUINjeHTHe AnjabetecHe 6omecTu 6ybpera.

Muxkpoanbymunypuja ce fepuHuMIIe KO IEP3UCTEHTHO
u3nyunBame ajnbymmHa y mMokpahm y xommumuu op 30-
300 mg 3a 24yaca win 20-200 pug y MMHYTM WMIM Kao
offHOC anbyMIHa U KpeaTyHUHa (Y Y30pKy IIpBe jyTapme
Mmokpahe) oxn 30-300 mg/g. Muxpoanbymmuypuja ce
0jaB/byje TIpe APYTUX Mep/bUBUX IPOMeHa y OyOpexHO]
byHKIMjM M HOKasaTeb je OOMECTHM MaaMX KpBHMX
cypoBa 6ybpera. IToBehama xoHIjeHTpaumja IIykose y
KpBM MMa 3a MOCHEAUIy pasBoj ITIOMEPYIOCK/Iepose,
OXI/baBalbe TYOYIOMHTEPCTULMjyMa M HPOTPECUBHO
omagame JIT®. O MoMeHTa Kafja ce Koj OOlecHUKa ca
mehepHom 6onemhy mnojaBe Mmkpoanbymmuypuja uiu
npotennypuja, JI'® mpoceuno omaga 3a 10-12 ml/min
ropuuimbe. XUIEPITIMKEMUja, apTepujcKa XMIIEPTEH3N)a,
XUIepIUNueMuyja, anOyMUHypHja U IIPOTEUHYpHUja Cy
HajBXHMjJI He3aBUCHM (DAKTOPM pU3MKa 3a IPOTPeCcHjy
MHIMIUjeHTe pAujabetecHe 6Gomectu Oybpera.
HaBeJIeHMX, Y (paKTope pusuKa 3a porpecujy ose 6omectu

Ocnm

Crajiajy u aHeMuja, T0jasHoOCT, IyLlee, CMameHa (r3ndKa
aKTMBHOCT, IOJI, Paca 1 CTapoCT.

Jledere 6onecHMKa ca IOYETHOM [ijabeTecHOM
6onenthy 6ybpera nogpasymeBa HajIpe ykiIamarbe pakTopa
pu3MKa 3a pasBoj U Iporpecujy 60MeCTM M MHTEH3VUBHY
MeTaboMMYKy KOHTPOJIY ITINKeMUje M apTePUjCKOT KPBHOT
mputncka. Tepanmjcka ymoTpeba Iperapara MHCYINHA
U OpalHNUX AHTUXMUIIEPITIMKEMUjCKOX JIeKOBa CMamyje
pUMBMK 3a pa3BOj M Iporpecujy oBe 0OomecTu, a HUBO
rukonusupanor xemorno6una HbA1C xop 6omecHmka
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Koju1 ce pefoBHO jtede X]I Tpeba ja Tpeba fa usHocu 7-8,5 %.
bnokaga PAAC nexoBuma u3 rpymne ALIEn kao u APb nma
BeOMa 3Ha4YajHy y/IOry y yCIIOpaBalby IIPOrpecHje XpOHIIHe
OyOpexxre cmabocTn kxop 6oecHuka ca AnjabeTecHOM
HedpomaryujoM Kao M Kof 6omecHrKa Koju He 60Iyjy of
mehepre 6omectu a uMajy nporenuypujy > 0,5-1 g/24h
6e3 063upa Ha KPBHU MPUTHCAK U IIpe TojaBe OyOpexHe
cmaboctn. Anbymmuypuja > 300 mg/24h u nporennypuja
> 500 mg/24h y cxony manudectHe aujaberecHe 6omecTn
OyOpera mpencTaB/bajy 1M He3aBUCTaH (DaKTOp pHU3MKa
3a IIporpecujy XpoHuuHe OyOpexHe crmabocTu amm cy
JICTOBPEMEHO U IoKasareb edpuxacHocTy 6mokase PAAC
IIOCTU3akbeM KOMIIIETHE peMucuje nporemHypuje < 0,5
g/24h way mapumjanHe pemucuje mpoTemHypuje < 2,5
g/24h. Kog 6onecnuxa xoju 6omyjy ox mwehepue 6onectn
[IOBVIIIEH KPBHM IPUTHCAK yOp3aBa omajame OyOpexHe
¢dyHKIMje a cMamere apTepujcKor IMpuTHcKa je npaheno
cMamemeM al0yMMHYpUje ¥ yCIopaBame IIporpecwuje
6onectu. IIm/bHM KPBHM IPUTHUCAK KOJ OOMECHMKa ca ca
nujaberecHoM 6onenthy 6ybpera Tpeba ga 6yme < 130/80
mmHg, a xox 6onecHuka ca nporeuHypujom > 1g/24h
Tpeba a 6yne MmakcumanHo < 125/75 mmHg.

[Mocnepwux ropmHa Cy ce M3 Tpyle OpaHUX
aHTUXUIEPIIMKEMUjCKUX JIEKOBA U3JBOjUIN OIOKaTOPU
SGLT-2 TpaHcmoprepa 3a Koje je HOKa3aHO Ja CMamyjy
DJIOMEpPYIACKY — Xumepuarpauujy — u
He(POIPOTEKTUBHO [€jCTBO Tj. YCIOPaBajy MpOrpecujy
nujaberecHe Gomectn 6ybpera. Brokmpamem SGLT-2
TpaHCIIOpTepa Y IPOKCMManHUM TyOynmuma mnosehasa
ce INOTOK HarpujymMa Ho Makxyne jeHse (macula densa),
aKTUBYPA Ce TOBPATHY TyOYICKO-ITIOMePY/ICKM MeXaHU3aM,
nosehaBa ce BasoKOHCTpuUKIMja adepeHTHe aprepuorte,

JCII0/baBajy

CMamyje ce XUAPOCTATCKY NPUTKUCAK Y KaIuIapyuma
I7IOMepy/Ia a TO 3a MOC/IeANIy nMa cMameme JI'P. Ocum mto
MIMajy 3a4ajHy y/IOry y OITYMAa/IHOj KOHTPOJIY IIMKeMuje U
He(pPONIPOTEeKTUBHOM JIeNIOBakhY, Y KIMHIYKMM CTyAMjaMa
EMPA-REG OUTCOME, CANVAS n CANVAS-RENAL
Koje cy cmposefiene 2015. m 2017. ropgune je MOKasaH
U KapAUONpOTeKTMBHM MexaHm3aM Omoxage SGLT-2
TpaHCTIOpTepa KOf, OONecHNWKa ca JIOKa3saHOM CpPYaHOM
crabomhy xoju ce nede op meheprne 6omectu Tuma 2.
Pesynratu crymmje DAPA-HF o6jaBmenn 2019.roguse
cy npBu mokasamu ga 6mokaropu SGLT-2 Tpancnoprepa
13asMBajy MCTe MPOTeKTUBHe OeHeduTe KOJ MalMjeHaTa
6e3 o63upa Ha To fia m Gonyjy ox mehepre 6omectn 1m
He Te je modeTkoM Maja 2020.ropuHe AJMMHMCTpanyja
3a yiekoBe u xpany u3 CjemumeHnx AMepnukux JIp>kaBa
opobpuna xopumheme jeka fganarngo3NH 3a JeYere
ofipacux OONeCHMKa KOju MMajy cpyaHy cmabocT ca
PenyKOBaHOM €jeKIMOHOM (pakimjoM, 6e3 063upa Ha TO
na i 6omyjy wan He opi ehepHe 6omecty Tuma 2.

AHEMUJA

AneMnja je BeomMa dYecTa KOMIUIMKaIuja KO
6omecHrKa ca XpOHMYHMM OonecTrMa OyOpera u jasma
ce Kajjla KIMPEHC eHJOTeHOT KpeaTMHMHA IajjHe JICIIOf
60ml/min/1,73m2. Jeduunire ce Kao KOHIEHTpaIuja
xemormo6uHa (XI'B)) mama o 110 g/l a mpucyrHa je y mpexo
90 % 6onecHuKa koju ce pefosHo sede XJI. Kox 6omecHnka
ca XpOHMYHMM OonecTMa Oybpera IPBEHCTBEHO je
y3pOKOBaHa HelOCTATKOM epUTPOINOeTIHA. AHeMuja IIpeKo
XUIOKCHje ¥ OKCUTATUBHOT CTpeca JOBOAU IO OXKI/bABAbha
TYOY/IOMHTEPCTULIMjyMa, IIPOTPECHBHOT ryburka
MHTEPCTULMJYMCKMX —KalllIapa, II0jadaHOr CTBapamba
BaHhe/jcKOT MaTpuKca, ucxeMuje, omrrehema u pasapama
TyOyIa, cMameme 6poja HepoHa ¥ IPOrPeCUBHOT Oaarba
JT® . XemopuHaMcKa afanTanyja ToBogyu 1o ontepehema
neBe KoMope BonyMmeHoM. IloBehaH je mmjactomHu crpec
31a JIeBe KOMOpe ILITO HOBOAY [0 IIOCTaB/balba HOBUX
capkoMepa y Hu3y (cepmjckm) u mosehama yHyTpaIimer
IujamMeTpa eBe Komope. [Inmaranmuja nopoay no noseharma
cTpeca Ha 347 KOMOpe ¥ IIapajieHO IOCTaB/baibe
HOBUX capKoMepa, 3afieb/bamba 3ufla ¥ eKCLeHTPUYHE
xuneprpoduje neBe KOMope. YKOIMKO ce aHeMMja KOPUTYje
y Ipefujan3HOM IepUOAY, CIIpedaBa Ce PeMOJe/lIOBaIbe

JIEBE KOMOpE.

Kopexnuja anemuje u noctusamwe Husoa XI'b > 110 g/l
npaheHa je perpecujoM xutepTpoduje 1eBe KOMOpe Y TOKY
LIeCT MeCElM Off 3allOouMibaiba Tepamyje epUTPOIETIHOM.
CKprHUHT 3a OTKpUBame aHeMuje obyxBara onpehusame
KoHueHtpanuje XI'B, XemaTrokpmra, epUTPOLUTHUX
VHJIEKCA, AIlCOTYyTHOT Opoja PeTMKY/IOLUTA, caTypaiuje
TpaHcepuna reoxbheM, pepurnn u IIPII. Ca nmpumeHoM
epUTpPOIIOETIHA Tpeba 3amodueTH Kaja je KOHIleHTpaluja
XTI'B < 110 g/l. LIwphe BpegrocTtu 3a XI'b usnoce 110-120
g/l a 3a xemaToxpur 33-36 %. Heoxrosapajyhu ogrosop na
epurponoetnH ce fepunnire xkao mosehamwe XI'b < 1,0 g
MeceyHO W Kao HeMoryhHocT moctusama mupHOr XI'b
IIPUMEHOM peKoMOuHaHTHOr XyMmaHor Epurpomoeruna
(pXyEIIO) y posu om > 300 IU/kg Heme/bHO y TOKY 4-6
Heyierba. Kop 6omecHumKa Koju ce Jiede XeMOJAMjaIn30M HIBO
¢depurnna tpeba ma 6yme ox 200-500 pg/l a carypanuja
tpancdepuna ox 20-40 %. Bpoj permkymornura ce Moxe
KOPUCTUTM 3a IpOLeHy Heoarosapajyher oprosopa
Ha pXyEIIO. IloBehan 6poj perukyrouura ykasyje Ha
ryOuTaK KpBU WIM XEMOIM3Y @ CMalbeH Ha HeeeKTVMBHY
eputpormoesy. Ilpumena pXyEIIO moxke 6utu mpahena
CTBapameM ayTOHTMUTETA M  HACTAaHKOM  aIjasuje
epUTPOLUTHUX IpeKypcopa y KocTHoj cpxu (ITPIIA).
ITPIJA mpepncraB/ba HajTeXy KOMIUIMKALMjy IIpPUMEHe
pXyEIIO a KIMHMYKM ce MCIOTbaBa Kao TEIIKa, IPOTPECUBHA,
130/I0BaHA aHEMMja ca M3HEHaJHuM nodeTkoM. Omajame

KOHI[eHTpalyje xeMornobuua npubmokHo 0,1 g/dl nHeBHO
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ykasyje Ha moryhm pasBoj PRCA. [Iujarnosa ITPIJA ce
ToKa3yje OfCYCTBOM IIpeKypcopa epUTPOLMTA Y KOCTHO]

cpxu n oTkpuBameM aHTi EI1O anTnrema.> "’

XUNEPXOMOUMUCTEUMHEMUIA

XoMOLUCTENH HacTaje MeTaboNMM3MOM eCeHIIMjaTHe
MacHe KMCeNMHe METMOHMHA KOju Ce JeMeTHU/IALVjoM
peTBapa y I1-azieHO3SMIMETMOHNH. Kapa
[I-a/ieHO3M/IMETMOHVH U3TY0M METWI TPYIy MpeTBapa ce
y xoMouucTenH. XUIIepXoMOLicTenHeMuja ce fedunniie
Kao KOHIIEHTpaljija YKYIHOI XOMOLMCTEMHA y IUIa3MM
> 15umol/l. XomoumcTenn ce Merabonuile Ipolecuma
peMeTnniuje u TpaHccyndypanyje. Pemernnanuja nma gea
IyTa Off KOjUX TIPBU KOPUCTH 5-MeTaTeTpaxuapodonar (5-
MTX®) xoju je MeTabOMUYKN aKTUBHY OOMK ¢omaTa Kao
JaBaola MEeTIWI TPYIIe Y3 IPUCYCTBO KO(AKTOpa BIUTAMIHA
B12. [Ipyru myT kopucTu 6eTanH Kao AaBaolia METIUI TPyIIe
" HMje 3aBUCTaH off ¢omarta. Y mporiecy TpaHccyndyparmje
XOMOLIMCTEMH Ceé IpeTBapa y LUCTEMH Y3 HEONXOLHO
HpucycTBO BUTaMmMHa b6 kao Kocdaxropa. Hemocrarax
¢onHe kncennne, ButamnHa b6 1 512 gonpunoce nosehamy
KOHILIEHTpalyje YKYIHOT XOMOIIYICTEMHA Y TI/Ia3MI.

Kon 6omecumka ca xponmuHoMm 6omemthy 6y6pera
KOHIIeHTpanuja xomonycrenHa ce nosehasa xapga JI'O
nagHe ucnon 60ml/min/1,73m?2. XunepxoMolcTentemja
HacTaje Kao TOCHefulla CMambeHe aKTMBHOCTM €eH3MMa
K/bYYHUX Y MeTab0/M3MY XOMOLIMCTEIHA A TO CY peAyKTasa
5-MTX®, cuHTeTasa MeTMOHMHA I OeTa CHUHTeTe3a
nucrtatnoHa. CMameHe aKTMBHOCTY OBUX €H3UMa Cy
MOCTeMIIa CMabeHMX KOHIeHTpalMja BUTaMuHa b6,
B12 u donne xucenmHe Koju ClIyKe Kao KodaKTopu
MOMEHYTUM [Toehana  KoHUeHTpauuja
XOMOLMCTerHa OJI0KMpa aKTUBHOCT €H3MMa AMeTHI-

CH3MIMa.

munamuHo-xugponase (JIOXA) y euporenmuum hennjama
Koju pasrpabyje acumerpuynu guMeTmnapruavs (AJIMA)
10 UUTpyIMHA U guMeTnnaMuua. AIIMA je HajsHauajHUjK
eHoreHy O1okaTop cuHTese asorHor okcupa ( HO ) unmje
CMambeHO CTBapame JMMa K/bYYHY Y/IOTY Y 3allOuMBbamy
aTepocKiepose.

Kop 3npaBux ocoba HopmanHa KoHLeHTpanuja AIIMA
usHocx < 1 pmol/l a ko 6onecHrka Ha XeMopVjamusn < 2,2
umol/l pox y xoHneHTpanujama of 3-15 umol/l 6moknpa
cuntesy HO u samoumme mponec atepocknepose. Kop
6ornecHnka Ha XeMopujanusu moBehaHa KOHIEHTpalyja
AJTMA HacTaje360r cMarbeHe eH3nMcKe akTuBHOCTH I [IXA.
Atepockeposa moBehaBa BaCKy/lIapHy Pe3UTEHIVjy IITO
y3pOKyje pa3Boj apTepujcke XuIepTeHsuje u onrepeheme
JIeBe KOMOpe IPUTHCKOM Te HacTaje PeMOJe/oBame JieBe
KoMope. BonecHUIIN ca KOHLEHTPMYHOM XUIEePTpOodujoM

JleBe KOMOpe UMajy 3Ha4dajHo Behy KoHL[eHTpanujy AIIMA y
wrasmu Te AJJMA mpeficTaB/ba He3aBUCTaH GaKTOP prU3MKa
3a xuneprtpodujy nese komope. Hactanak KOHI[eHTpUIHE
xuneprpoduje JIK pemern cybeHfOKapAHy KOPOHAPHY
nepdysujy 3060r dera je XUIEPXOMOLMCTEMHEMMja U
He3aBUCTaH (GaKTOp PU3NKA 33 Pa3Boj MCXeMUjcKe 60mecTu
cpua. Y yedermy XUIePXOMOIMCTeMHeMIje KOJ 60/IecHIKa
Ha X]] fHeBHO Tpeba mpuMeHnTH 5-15 mg osHe KucenmHe,

1000 pg BuramuHa 512 1 50 mg BuramuHa b6 182!

CEKYHAAPHU XUNEPNAPATUPEOUOAU3AM

ITopemehaj metTabonmama kanuujyma u pocdara HacTaje
kaga JI'® mapue ucnop 60 ml/min/1,73m2. Cmamyje ce
¢duntpanyja a mosehaBa ce exckperuja docdara. Kaga
JT® napse ncmog, 30 ml/min/1,73m2 ry6e ce aganrannosn
TYOy/ICKM MexaHn3aM 3a Gocdat Te ce cMambyje ppaKioHa
exckpennja ¢pocdara 36or yera Hactaje xunepdocdaremnja
KOja CTUMYy/IMIIE IapaTVpeoujHe >Kiesfe fga mosehaHo
cTBapajy 1 ryde maparxopmoH (ITTX) a cee To 3a mocnepuiry
UMa pasBoj ceKyHAapHor xunepraparypeoupgusma (CXII).
Hamum omagamem JI'D cMmamyje ce u cTBapame aKTUBHOT
Merabomura ButaMmHa [l — KanuTprona. Y3pory cMameHe
KOHI[eHTpalyje Kaurpuona - 1,25(0X)2][]3 y XpoHu4HIM
6onmectmMa OyOpera Mory OuTM IOCIeMI]Aa CMambeHe
aKTUBHOCT 1-anda XMApOKCuIase, Hy TPUTUBHOT AepUIUTa
Butamuua [I, ryburka xanumpmona - 25(0OX)I3 mpeko
6ybpera 360r mpoTemHypuje, cMameHe (HOTOKOHBEp3Uje
7-IeXUAPOX0IecTepona y Koxu 36or ypemuje. CmameHa
KOHIIEHTpaIja Ka/IUTPUOIA HacTaje 1 300r IOBUIIEHE
koHIeHTpanuje GubpobnacTHoOr pakTopa pacra 23 (OI'd-

23) y cepymy.

OI'd-23 je menTUAHM XOPMOH KOjU Ce ceKpeTyje U3
ocTeomnTa M 0CTe0bIacTa Kao0 OATOBOP HAa OPaIHM YHOC
¢dodopa mwiu Ha moseharbe KOHIEHTPaLNje KA/ILIUTPUOIIA Y
cepyMmy. JeflaH je o K/byYHUX MOJIEKY/IAa KOjU jeé YK/by4eH
y perynmanujy xomeoctasze pocpopa. OCHOBHO 1ejcTBO My
je moBehame ypunapae exckpenyje ¢pocdara u cynpecuja
akTMBalyje BuTamuHa [ y 6ybpesmma. ®I'D-23 cBoje
[leTIoBarbe OCTBApyje BesMBambeM 3a TPAHCMEMOPaHCKM
¢dochoTrpos3nH-KIHA3a PELenTop 3a Yujy IMOHTIYHY
akTMBanyjy je HeomxopHo mpucyctso Kiorxo (Klotho)
CONMyOMTHOT KOpeIleNTOpa 4uuje MpHCycTBO ToBehesa
apuuuter 3a OI'd-23. Konuenrpauuja OGI'd-23 mounme
lla pacTe y cepyMy 6OJIeCHUKA joLI y APYTOM CTajujymy
xpoHmnuHe Oomectu Oybpera oK ce KOHIEHTpaIja
conybunHor KopenuenTtopa Kiorxo cmamyje. JlokazaHo
je ma OI'D-23 mma gupeKTaH yTHLAj Ha cpue mosopehu
mo xurneprpoduje MMOKapaa a ImoBehaHa KOHLeHTpaluja
OI'd-23 y cepymy mnoBesaHa je ca Behom cromom
Mmopranurera kon 6onecauka y ECPII. CXII pompuHOCH
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PasBojy BacKylIapHMX, BaJBYIapHMX Kannudukanuja u
Kap/IMOBaCcKYy/TapHIX KOMIUIMKAIMja.

Kanmmonkanuja aprepuja Moxe 3aXBaTUTU MHTUMY 11/
VTN MeAMjy ¥ TI0Be3aHa je ca moBehaHMM JeTOHOBameM
KaJlIyjyMa y aTepoCKIepOTCKe ITakoBe, IoBehamem
KPYTOCTM apTepHja ¥ pa3BojeM McXeMujcKe 60/IecTy cpla.
Kanmmmonkanuja BanByna 3a IIOCAeAMITy MMa HAacTaHAK
MUTpa/iHe /UMM aopTHe creHose. PakTopm pusuka 3a
pa3Boj BacKylIapHuX KanuuduKauuja Kop OolecHUKa
y ECPI wmory OUTI: TIPOMEH/BUBIU (koHLIeHTpaLuja
Kanujyma u pocdopa y cepymy, IpOU3BOL COMyOUIUTETA,

Besaun Qocdopa koju cagpxke Kamgujy™m, CXII,
ymotpeba Bumrammua [I, mopemehaj Mertabomusma
aumupaa,  MHQIaManuja, XUIepTeH3uja, OKCUEATHBHU

CTpec, XMIIePXOMOUMCTEMHEMNUja, 3aBPLUIHM IPOM3BOLY
IIMKalyje) ¥ HEeIpOMeHBMBM (IY>KMHa Jlederma , IO
u rogyHe crapocty). CrenuduyaH oOMMK BacKyIapHe
KamyuKalyje IoBe3aH ca JUjaansoM je Kamuudunaakca
KOja IpeficTaB/ba AUQY3HY KaTuupUKanujy Mefuje Mamamx
U CpefmUX apTepuja M apTepuona ca Iponudepanyjom
MHTHMe, TPOMO030M I y/ILepanujoM Koxke U reprpepHoM
raurpeHoM.  Pesynrar  je  mosehasor  mpomssopa
comybmnmTeTa ami M aKTMBHOT OCTEOre€HOI Mpolieca U
IpuCyTHa je y oko 4 % 6omecHuka Ha X]| a ympykeHa
je ca CXII, xmnepkanuemujoMm, xurepdocdaremmjom,

MaJIHy TPULIMjOM ¥ XUTIepKoarynabunHouthy.

Kop 6omecuuka na X]I mocrojambe BacKyTapHUX
KammmouKanyja 3a TOCAEAWIy JMa peMOJielioBambe
MUOKapyia ¥ HaCTaHaK KOHIIEHTpUYHe Xuneprpoduje iese
koMope. bonecamunm koju ce nede oBom MeropoMm PPT
MIMajy BICOKY IIpeBaJIeHIjy KOPOHAPHUX KalluduKanuja.
Koxn oBux 6omecHumka mpouson conybunurera Behu
of 5,2 je moBe3aH ca KalNU(PUKANVjOM KOPOHAapHUX
aprepuja. MwuTpanHa M aopTHa BajBy/la Cy IJIaBHA
MecTa 3a pa3Boj Kanuudukamyja Koji OBUX OolecHMKa
a pmomep exokappmorpapmja je MeToma us3bopa 3a
IMjaTHOCTMOBAaE 1 IPOLIEHY XeMOJMHAMCKE 3Ha4ajHOCTH
Ba/nByMapHux mnopemehaja. IlpucyctBo BackymapHMX u
BaJIBYIapHUX KaluudyKaluja je 3Ha4YajaH IIPEAMKTOP
KapAMOBACKY/TapHOT MOPOMIMTETa M MOpPTaaNTeTa KOF
6onecunka y ECP]I.

Jleyeme CXII sanoune gujeTeTCkuM yHOCOM pocdaTa
y LWy CIpedaBama Iporpecije XpOHMYHE CIabocTn
OyOpera a mpema Ipemopykama pga 6m ce crpedmna
MaJIHyTpUIja MUHUMAIHM YHOC IIpoTeMHa Tpeba ga
Oyne oxo 1,2 g/kg nHeBHO mITO OfrOBapa yHOCy docdara
of 800-1000 mg. Besaunm d¢ocdopa cy nexkoBu xoju
IPUIMKOM WHTeCTVje y AUTeCTMBHOM TpPAaKTy CTBapajy
HepacTBOp/bUBA jefMmberma ¢ocdaTa mTo oHemoryhaBa
IUXOBY allCOPIINjy Te Ce eMMMUHMINY IyTeM CTOJIMIIE.

AnymMuyHUjyM Xuppokcupi (DHeBHa [i03a M3HOCK [0
1200 mg) je jemaH of IpefCTaBHMKA OBe IpyIle JIeKOBa
4yje AyroTpajHo Kopuiheme Mo)ke OMTM IIOBE3aHO ca
HAKyIUbAlkeM TyMMHUjyMa M Pa3BOjeM TOKCUYHOCTHU
Te ce KOj OOleCHMKa Ha XeMOAMjaIM3M KOju KOPUCTE
OBaj JIEK MOHUTOPMHT KOHILEHTpalMje alyMMUHMjyMa
paiu Ha cBaka Tpu Mecena. Kanujym kap6oHar (fHeBHa
mosa msHocu 3-6 g) je Hajuemhe xopumrheHu Besay
¢docdopa unjy yrmorpeby orpaHndaBa XumepKanemmja, a
Hajuemrhe 360r UcTOBpeMeHe yHoTpebe ca BUTaMMHOM /]
U [MjaIuM3HUM PAacTBOPOM Ca BUCOKOM KOHIIEHTPALIjOM
kanuujyma). Kanumjym anerar (ZHeBHa fo3a M3HOCHU 3-6
g) je anTepHaTMBa 3a KaauujyM KapboHaT. CafipKu Marmbe
eJleMeHTapHOT Kanuujyma, Oome ce mopHOocH 1 6orbe
pery/muize xuepdocdareMujy u mpous3Bof conyounmurera.

CeBenmamep xmppoxaopup (fHeBHa fosa msHocu 1,2-
4,8 g) mpencTaB/ba HEATYMUHUjYMCKI M HEKaIUjyMCKU
Besad ochopa Koju ce Zo0OPO IMOTHOCHK U Y 3HAYAjHOj MEPU
oficTpamyje ocdare U3 AUTECTHBHOT TPAKTA Y3 CMAbEbE
n JIIJI xomectepona. Hberosa ymorpe6a je moBesana ca
XUIIOKA/ILIEMIjOM ¥ 3aXTeBa YIOTpeOy Kaauujyma y Zo3u
o 1 g nHeBHO. JJo6po mompaB/ba KOHTPOTY MHTAKTHOT
IITX u cripeyaBa XUIepIUIa3yjy MapaTUpoNea 1 enn3oze
xunepkanemuje. JlaHTaHyMKapOoHaT (JHeBHA J03a U3HOCK
1,5-3 g) je Takobe HeaTyMMHMjYMCKU ¥ HEKaJLMjyMCKU
Be3ad pocdopa. Vima Bucox adpuuuret 3a pocdop 1 roroBo
fia ce He pecopbuje U3 AUreCTUBOr TpakTa. [lokasaHo je ma
CMamyje MCHO/baBambe MHGPOPMAIOHe PUOOHYKIENHCKE
kucenuue 3a ITTX 1j. ma cMamyje cTBapame IITX.

AxruBHu Mertabormutu BuTammHa JI3 (Kammurpuon n
anda KaIUMAMON) MMajy 3HaYajHy ynory y nedery CXIIL
Takobe je mokasano ja aHanosu BuramuHa [l G10KUpajy
PAAC, ycrnopaBsajy mporpecujy XpoHuuHe OyOpesxHe
cmabocTi 1 ymMamwyjy xuneprpodujy nese komope. Ebuxosa
IpuMeHa Mo)ke 61T npaheHa n KOMIUIMKaIMjaMa y BUAY
nosehaHe KOHIeHTpaluje Kamujyma u/mnu ¢ocdara y
cepymy (mmoBehaHu pusuK off MEKOTKVBHUX, BaCKy/lTapHUX
U BaJABYIapHMX Kamumdukaiyja), pasBoja afMHaAMUYHE
6ormecTu KocTHjy 300r IpeTepaHe cynpecuje ocnobaharma
IITX u pa3Boja pesNuCTeHLUje Ha AKTUBHE MeTAa0ONMTE
BuTaMmHa /] kojaje mokasanakoz 30 % 6omecHnka. Yrorpeba
HOBVX MeTab0/MnTa BUTaMMHa JI Kao IMITO je mapuKaIyuTos
U TOKCepKandepon cMamyjy KOHIEHTPAINjy MHTAKTHOT
ITTX xop mpubmmxHo 60 % 6omecHNKa HAKOH 3-4 Meceu
ynotpebe HOK ce y4ecTajocT I0jaBe XuIlepKauemuje u/
wm xutepocdareMuje 3HATHO Matbe VCIIO/baBa Y OHOCY
Ha Jieyerbe IPYMEHOM KaLUTPUOIa.

KanuMumeTniy (4uju cy npecTaBHULIM [IHAKAIIET,
eTeNIKANLETH, M eBOKAJILEeT) TIIPefiCTaB/bajy TpyIy
nekoBa Koju ce Takobe kopucre y nedewy CXII. Besyjy
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Ce 3a peleNTOpe OCeT/bMBE HA KalILUjyM Ha hemmjama
MApaTUPeONTHNX >Kae3fa m perymuiry cekpeunjy ITTX.
Ilocnepuua akTMBalMje OBMX peLENTOpa jeé CMarbeHa
cekpenyja I1TX. VcroBpeMeHO CMamyjy KOHIEHTpaujy
Kasujyma, pocdara 1 IpousBoz COMyOUnmTeTa a y OfHOCY
Ha KOHBEHI[MOHA/IHY TePaINjy ZOIpuHOCe 60/b0j KOHTPOIIN
CXII. Op HaBefjeHuMX JIEKOBA je jeIMHO IMHAKa/LeT
mocryman y PemyOmuun Cp6uju. [Josa nuHakaamera ce
TUTpMpa Ha CBake iBe Henebe 1 Kpehe ce ox 30-180 mg
THEBHO.

Jleueme CXII Tpeba ma omoryhn moctusame >xe/beHNX
BPENHOCTY IapaMerapa MeTabomusMa Kalauujyma u
¢docdara ca umpHUM BpegHOocTUMa nHTaKTHOT ITTX 0f 150-
300 pg/ml; KoHIIeHTpalyje Kalujyma y cepymy of 2,1-2,37
mmol/l; xonuenrpauuje pocpopa y cepymy ox 1,13-1,78
mmol/l y3 npoussog conybunurera < 4,5. Kop 6onecHuka
Koju ce nede oBoM MetosioM PPT a Kop Kojux je mpucyTHa
XUIepKaaeMuja, ymorpeba pacTBopa 3a AMjanmsy ca
KOHIL[eHTpalMjoM KanujyMa < 1,4 mmol/l sonpunocu 607b0j
KOHTpomu 6onect. Mopannter pujamise takobe yrtmde
Ha KmpeHc ¢ocdara. KoHBeHIMoOHaMIHA XeMOAMjaan3a
npubmwkHo opctpanu 900 mg ¢ocdara mo Tper™MaHy y
OfIHOCY Ha KOHBEHIVIOHAJIHY XeMOAMjadUITpalyjy Koja
oxctpanu of 1030-1700 mg ¢ocdara mo Tpermany. Beha
YYeCTanoCT Jujannse U yKYIHO Jy>Ke Tpajarbe Jujannse y
TOKY Hefle/be, 3Ha4ajHO TOIPMHOCU 60/beM OICTpaIbUBAlbY
docdara n3 opranmsma.?>?

NOBETRAH NPOTOK KPBU KPO3
BACKYJNIAPHU NPUCTYN

Harusna ¢ucryma (ABD) je
aHacroMo3a usMmeby panmjamHe aprepuje m nedanudHe
BeHe. Kox 6orecHuka koju ce jiede off XpOHU4He OyOpexHe
cmaboct ABO Tpeba kpemparu kama je JID < 20 ml/
min/1,73m2 a nedere oBoM MetogoM PPT Tpeba samoueTn
kaza je JT® < 10ml/min/1,73m2. Ilog iejcTBOM apTepujcKor

IpOTOKa KPBM [ONMAasM [0 AwWIaTanuje ¥ 3ameb/parba

apTepuo-BeHCKa

3upa BeHCKOr fiema AB® (Marypanuja wam caspeBame
¢ducryne). CaspeBame HaTMBHe ¢ucTyle Tpeba ha Tpaje
HajMalbe jelaH Mecell a UJealHo 3-4 Mecella IIpe IIpBe
nysknyje. [Toehan nporok kpBu kpo3 ABO mpencrasma
(akTOp pM3MKa 3a Pa3dBoj KapAMOBACKYIAPHUX OOTECTI.
Hopmanna 6psuna nporoka kpo3 AB® msnocu 100-350
cm/s, a HopManaH npotok Kpsu (Qav) nsuocu og 500-1000
ml/min. Behu mpotox xpo3s AB®D nosesaH je BehoM eHp-
[MjacTOMHMM JVjaMeTPOM JieBe KOMope 1 ca moehaHyum
eHJI-IVjaCTOTHUM BOJIyMeHOM JieBe KoMope. Qav Behnu
ox 1000 ml/min onrepehyje neBy KoMOpy BOMyMeHOM U
IOZICTUYE aJlalTUBHE IPOLIECEé 32 PEMOJE/NOBaIbe JIEBE
KOMOpe II0 TUITy eKL[eHTpUYHe XUIepTpoduje.

Bucokonporouna AB® ce pedbunmume xao Qav >
1000 ml/min mwm xao AB® ca mporokom Behum op 20
% MUHYTHOT BonyMeHa cpua (MVS). Bucokomporouna
AB® je 036mpa anum He TaKo YecTa KOMIUIMKAIMja Koja
ce jaBmpa kop 1-8 % 6omecumka Ha XJI. Kommimkanuja
Bucokonporoyne AB® je HacraHak QeHOMeHa OMCTanHE
kpabe (cMameH IpPOTOK KpBU KpO3 [VCTaTHU CETMEHT
apTepuje ca mojaBoM 61efua, nyjaHose, XagHohe npcTu;jy,
6omoBa, mopemehaja MoTopmke [0 IIOjaBe yiLepanuja
u raHrpeHe ¢amaHrM) M CpuyaHe CMAGOCTU Ca BEMMKUM
MUHYTHUM BOJIyMEHOM KOja ce KIMHMYKM JCIIO/baBa
CHMITOMMMA M 3HallUMa CUCTeMCKe KOHrecTuje (3acroj
BEHCKe KpBM Y IIPUCYCTBY OBehaHOT MUHYTHOT BOTTyMeHa
cpua). Kon 6onecumka Ha X]I, 3a IpolleHy pu3MKa Of
IekoMmeHsanuje nocrojehe cpuane cmabocTn KopucTu ce
OJJHOC IPOTOKa KpBM Kpo3 AB® 1 MUHYTHOT BO/TyMeHa
cpua (Qav/MVS) u ako je oBaj ogHoc = 30 % ykasyje Ha
noBehaH pMsMk off pa3Boja cpyaHe CTAOOCTY Ca BEIUKUM
MUHYTHUM BOTyMeHOM. AKO je oBaj omHOC > 30 % oHpa
je MHIMKOBaHa XMpYpLIKa PEKOHCTPYKLMja WMIM M3paja

HOBOT BacKy/TapHOT IpucTyma. !
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3AKJ/bYYHAK

@axTopMm pusuKa 3a Pas3Boj KapAMOBACKYTapHUX
6omecTn Kop GolecHMKa KOju ce jiede OBOM METOHOM
PPT Mmory mocrojari IOjeAMHA4YHO anu je Hajdeuthe
UCTOBPEMEHO IPUCYTHO BUILIE HUX KOjU MHOTOCTPYKO
nmosehaBajy pmsmk 3a HacTaHak OBUMX mopemehaja. Y
Tedemy apTepujcke XWIIepTeH3Mje KOJ OBUX OolecHMKa
BEOMa je BaXHO fla ce IOpeJ afleKBaTHOT JIMjeTeTCKOT
PeXIMa U OpAVMHMpPara JIeKOBa II0CeOHO BOJM pavyyHa O
KOHTDO/IM CyBe€ Te/leCHE TEeXUHE U MHIUBUYaNU3aLUju
npockpunumje X]JI. Xumepnmnupemuja uMa 3HadajHy
YIOTy y IAaTOreHe3¥ KapAMOBACKYTAPHMX KOMIUIMKAIuja
a TIpeBasieHIMja 60IecTV KOPOHAPHUX apTepyja KOJj OBUX
6onecHuka nsHocu 40 %.

Bucoxa mpesaneHuuja  aprepockiepose
paHO OTKpMBame OBOr (DaKTOpa pU3VMKA U IPUMEHY

3axXTe€Ba

oxroapajyhe tepanuje. O631poM fa pujaberecHa 60mect
OyOpera mpencraBba jeman oy Bomehux sppaBcTBeHMX
mpo6neMa y CBeTy, paHO [JUjarHOCTUKOBaIbe HeHOT
VHIVIIMjEHTHOT CTafujyMa, afleKBaTHa IJIMKOpeTyIaluja
U MeraboMMyYKa KOHTPONA XUIEpIMINAEMHUje, Jedere
aHeMMje, TOBMIIEHOT KPBHOT mpuTicKa u 6mokaga PAAC
cipevaBajy Iporpecujy pujaberecHe Oomectu Oybpera
n passoj ECPIl. KnmuHnuka crparermja yedema aHeMuje
Ko OojecHMKa ca XpOHMYHOM Oojnectu OyOpera yma
3a INUb yCIOpaBame Iporpecuje OyOpexHe cmabocTy u
ClipeyaBame Pas3Boja KapAMOBACKy/lTapHUX KOMIUIMKALuja.
XunepxoMoLicTenHeMuja je 3HavajaH (akTop pusMKa 3a
PasBoj KapAMOBacKyIapHUX KOMIUIMKalMja. AfleKBaTHUM
KOHLIEHTpanyja  yKyIIHOT
XOMOLIMCTeMHA y TmasMu 3a 25-30 % y mepuopy of jefiHoT
7o JIBa Mecella Ofi MOMEHTa 3amounmbama Tepanuje. CXII
HpelcTaBba BeoMa decT mopeMmehaj sHawajaH daxrop
pu3MKa 3a pasBOj KapAMOBAaCKyTapHMX OOIeCTH KOf
6onecuuxa y ECPII.

7eYermeM — ce  CMambyje

IIpe samoummama nedeweM XJ| HEONXOZHO je KOf
CBaKor OOJIeCHMKA IIPOLEHUTU IMPUCYCTBO BaCKyTapHUX
U BaJIBYJIapHMX KannuuKalyja a paiu Us[Bajarma OHUX
KOJ KOjUX IOCTOj) PU3KK 3a IIporpecujy Kaauydukaja
KOPOHAapHMX apTepyja Kao ¥ CPYaHMX Ba/lByIa a paju
IIpMMeHe aleKBaTHOT HaulHa fiederba. CTalHU BacKy/lTapHU
npuctyn y susly AB® mpepcrapiba jeilaH of IpefycioBa
yCIIEUIHOT ITnanupame
IpeeMIITYBHe M3pajie BaCKyJIapHOT IPUCTyNa oMoryhaBa
no6py dyukuujy AB® u agexsarny X][I. Pano otkpuBame
cBux (pakTopa pM3MKa U IIPABOBPEMEHO 3aMOYMEbAHHE

JI€Y€Cmha OBUX 60mecHMKa.

JedereM NMa 3a IWb CMambemhe KapAMoBacKy/lIapHOT
MOPOUAUTETA ¥ MOPTaINTETa U MOOObIIAE KBAIUTETA
XKVUBOTA KO OOJIeCHMKA KOjUI Ceé PEeJOBHO Jjiede OBOM
mertomom PPT.
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MemmmHCKY KOHTPEeCH ¥ APYTU HAYIHU 1
CTpy4HU cKyioBU Yy 1o6a mangemuje COVID-19

Medical congresses and other scientific and profes-
sional meetings during the COVID-19 pandemic
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NPUMJBEH 25.10.2020.
NPUXBAREH 29.10.2020.

ANCTPAKT

ITOHC
U3BENITaBa O HAYYHUM ¥ CTPYYHMM KOHTpecuMa M
CKYIOBMMAa y MeAMLMHM KOjU Cy Off IOTEHIMja/HOT
MHTepeca 3a Hallle JIEKapCTBO U CeCTPUHCTBO. Mehytum,
aktyenHa maHgemuja COVID-19 je yHema ckopo

MEOUIMHCKI qacomnmc TpagVIVIOHA/THO

IipaMaTi4He IIPOMeHe y OpraHm3alujy oBux gorabaja xako
y CBeTY Tako 1 KOJ Hac. 3aTo Cy U yoOu4ajeHM IpUIo3u
0 MEAMUMHCKIM HayYHO-CTPYYHUM CKYIOBMMa Y OBOM
6pojy IIOHC MeZMIMHCKOr Jacomica M30CTaan. YMeCTOo
TOTa, Y OBOM IIPUJIOTY CY aHA/TUSMPAHU AKTYeTHM M3a30B1
KOJI Hac 1 y CBeTY y 0BOj 06mactu, MoryhHoCTH 1 cTparernje
HpeBasyIaKerba 11 bUXoB 6ynyhn yTuiaj Ha opraHusaTope
U yYeCHVMKe KOHIpeca M APYIUX HAYIHUX, CTPYIHUX I
e[lyKaTUBHMX CKYIIOBA y MEJUIIVHIL.

Kpyyne peum: MeuuMHa; KOHIPeCH Kao TeMa;
opraHmsanyja ¥ aJMMHNACTpaLKja.
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ABSTRACT

PONS Medical Journal traditionally reports on scientific and
professional congresses and meetings in medicine that are of
potential interest to our physicians and nurses. However, the
current pandemic COVID-19 has introduced almost dramatic
changes in the organization of these events both in the world
and in our country. That is why the usual articles about medical
scientific and professional meetings in this issue of the PONS
medical journal were missing. Instead, this article analyzes the
current challenges in our country and in the world in this area,
opportunities and strategies for overcoming them and their
future impact on the organizers and participants of congresses
and other scientific, professional and educational medicine in
medicine.

Key words: medicine; congresses as topic; organization and
administration.
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I[IOHC MegnimHCKu TpafiXLIMIOHATHO
U3BEIITaBa O HAYYHUM M CTPYYHUM KOHTpecuMa M

qacomnuc

CKYIOBMMa y MEIMUMHU KOju Cy Of IIOTEHIMjaTHOT
MHTEepeca 3a Hallle JIEKapCTBO M CEeCTPUMHCTBO. [IBe
pybpuxe dacomnmca, HajaBa jorabaja u msBemTaj ca ckyma,
YMUTAOLMMa Cy IIpe3eHTOBaHe HajOuTHUje MHpOpManuje
ca LM/beM IPOMOLMje 3Hadaja HEIOCPeJHOT OKYyIUbaka
3/IPaBCTBEHMX PaJIHMKA, pajii pa3MeHe 3Hama M MICKyCTaBa.
Mebytnm, akryenna nmangemuja COVID-19 je yHena ckopo
IpaMaTu4He IIPOMeHe y OpraHyu3alyjy oBux forabaja, kako
y CBeTYy TaKO M KOJ Hac. MHOIrM IpeTXOfiHO IIaHMPaHU
Hay4YHM ¥ eJyKaTUBHI CKYIIOBM Cy OTKa3aHI, jeflaH Jeo je
OJI/IOYKEH VM MakbU OPOj OffpyKaH Y U3MEeHeHIM OKOTTHOCTIMA,
Hajuemnhe ca peaykoBaHuMM OpojeM ydeCHUKa WIN
TPeTacKOM Y BUPTYETHO OKpy»XKeme."” Y jelHOj CKOpalIkOj
MHOCTPAHO] aHa/IM3M YIpPaBO je MOKyMEHTOBAHO Ja je
TOKOM HaHfemuje 41% IpeTXOmHO 3aKasaHMX KOHIpeca
HEKOMMKO BEMVKMX MEIMIVHCKMX YApYXema 6110
oTKasaHo, 18% TtakBux pgorabaja cy ommoxenu, 5% cy
OIp)KaHU y MHTEPHET OKPYXKemy, a TeK 36% je ofp>KaHO
y IVIAHUPAHOM TEPMUHY.” 3aTO Cy U yoOUdIajeH! IPUIO3N
O MEMLIMHCKMM HAayYHO-CTPYYHUM CKYIOBMMAa Y OBOM
6pojy IIOHC MepuuMHCKOr Yacommuca M30CTalu. YMeCTO
TOT'a, AaHA/IM3MPaHM Cy aKTYe/IHY M3a30BY KOJ, HAC M y CBETY
y 0BOj 061macTy, MOryhHOCTH 1 cTpaTeruje mpeBasmiakemba
u BUxoB Oynyhn yTuiaj Ha opraHusaTope u yuecHUKe.

OppxaBame KOHTpeca M [PYIMX CIMYHUX CKYIOBa
ME[UILIMHCKUX YAPYXKemha BEOMa je BAXHO 300T IIMPOKOT
JMjalla3oHa IbMXOBMX OCHOBHMX IW/b€Ba: IpOMOLMja
U ToCrelMBame MehycoOGHe capajmbe HaydyHUKA MU
3/IpaBCTBEHNX efyKauuja,
Kpenpame 3/IpaBCTBEHE IIOJIUTUKE, pa3BoOj Kapujepe u

pagHMKa, NCTpaX1Bama,

npodeCHOHANHNX ~ BELITMHA, MAPKETVHIIKY ACIeKTH
yyemha KoMIaHWja 4YMja je aKTMBHOCT y Be3M ca
MeIVIVHCKIMUCTPKVMBABIMAN3/[PaBCTBEHOM3ALITUTOM
Kao M CollMjalHe MHTepaKIyje ydecHrKa.! MHOTY Off OBUX
IJbeBa Ce He MOTY OCTBAPUTH, 6ap He y HOTIYHOCTH, 6e3
JIMYHOT KOHTAKTa J HEINOCpPeJHe MHTepaKIyje YTaHOBa
yOpyXema M [JPYIMX Y4eCHMKa MeIMUMHCKMX KOHTpeca.
Vmak, cajannme IpUINKe, 3a KOje ce pa3yMHO o4ekyje fia he
Tpajaty 6ap jour HEKO BpeMe, 1O NOCTHU3ama KOMEKTUBHOT
MMYHNTeTa, HEMVHOBHO HaMely IpuxBarame BUPTYETHOT
(nHTepHeT, OH/IAjH) OKPYXerba Kao Hajoe3benHujer pelleba
32 OPraHM3alMjy HAyYHO-CTPYYHMX CKYIOBa Ca acHeKTa
IIpeBEHIINje TPAHCMICH)j€e BUPYCa M KOHTPOJIE TaHieMuje. Y
3aBJMCHOCTY Off TEXHOJIOIIKMX Y JIOTMCTUYKIX MOTYhHOCTH,
OpPraHM3aTOPMMA je Ha pacrojiaramy IIMPOK Jyjala3oH
MH(OPMATUYKNX anaTa. ENTeKTpOHCKM 3aI1Cy KOju ce MOTy
apXMBMpATH ¥ HAKHAJHO IIperNefaTy, IIPEeHOCH YXKUBO,
BeOMHAPM, OHJIAjH OKPYI/IN CTOJIOBY U AUCKYCHje, hopyMu
U OPYTU CafpyKaju IUTUTATHUX COLMjaTHUX MpPeXKa, CaMo
Cy Heke oOff MOTYhHOCTM caBpeMeHMX MH(OPMATHUKIX

maThopMy  3a  Ofip)KaBame BUPYTETHUX KOHTpeca,
KoH(depeHIMja M IpOrpaMa KOHTMHYMPaHe MeIMIMHCKe
emykanuje.*

KoHrpecyu, cuMmosmjymm, ceMMHApu, KypceBM U
Apyru IporpaMm efyKalyje eKapa U cecrtapa Koj Hac Cy
CacBUM M3BECHO Ha C/IMYaH HAUMH HOTODeHU aKTyelnHOM
naHjeMujoM. Vako cucreMaTcKa UCTpakMBam-a M aHa/IN3e
OBOT Mpo6eMa HUCY jOUI LIMPOKO [OCTYIHW, YBUA Y
TOCTYIIHE U3BOPE, IOy T CafiPyKaja MHTEPHET CajTOBA HAIIMX
PEHOMMpaHNX MEeJUIVHCKUX YAPYXXema 1 MHCTUTYLMja,
yKasyje fa Cy TEeKCTOBHU Y €leKTPOHCKOj GOPMI TPEHYTHO
OCHOBHM IporpaMu (popMaHe KOHTVHYVPaHe MeIUIIHCKe
egykanuje. JelaH Jieo MeJMIMHCKUX CKYIOBa je OfjpKaH
IyTeM JUTUTATHUX IIaT(OpMM, amn ce Kao TaKBU He MOTY
(b opMaTHO BpeHOBATH YIECHUIIMMA Y CMUCITY aKTUBHOCTH
noTpeOHe KOHTMHYMpaHe efyKaiuje. Hamme, axryenHa
perynatuBa Koja ce OGHOCK Ha efyKalMjy 3IpaBCTBEHUX
paJHUKa ¥ capajiHMKa He IpeiBuba offp)kaBarme KOHIpeca,
CHMITIO3MjyMa, KypceBa, CeMMHApa M CTPYYHUX cacTaHaKa
y BUPTYelHOM OKpyXemy. Heka HayuHO-cTpy4Ha
yOpyXemwa, Kao mTo je Hip. CPICKO Te€KapCKO APYIITBO
YIYTWIO je ofrosapajyhy MHMIVjaTMBY HajlIeXHMMa 3a
HEOIXOJHMM M3MEHA U JIOIyHaMa IIPOINCA 3aTO HITO CY,
KaKo ce Ipolielbyje, HEOIXONHU M APYTM BUIOBM on-line
enykanuje.” MehyTum, BpegHoBame yuemnrha Ha 61710 KOM
MeVLIMHCKOM HayYHO-CTPYYHOM CKYILY, ¥ CBpPXy obaBese
¢dopmamHOr  MCHymema KBaHTyMa IpodecroHaIHe
efykaluje, Kao IITO je Hampepn Beh moMenyTo, camo je
jemaH, Mako BaKaH, acIeKT OpraHmsanmje Tux jorabaja.
3aTo je HeomxomHO fHa ce Beh cajja pasmMunuba Kako u
Ha KOjM HauMH je MaHjeMyja IPOMeHNIa Halle Bubeme
MeIMLVMHCKIX HAyYHMX M CTPYYHMX CAacTaHaKa U Koja ce

JMICKYCTBa CT€4Y€HA CaJia MOTY HaJla/b€ KOPUCTUTU.

[Tannemuja he, kako Hexn Beh cama npensubajy, TpajHo
usmenutn O6ynyhe Meguumacke ckynose. Ouekyje ce na he
OpraHM3aTOPY CBe BMIIE MPUXBATATU ,XUOPUTHU MOHEN
koju he xoMOMHOBaTM (PU3NYKO HPUCYCTBO YYECHUKA U
aKTUBHY MapTULMIALN]y ToMohy yra/beHe perucrparyje
IyTeM JUIUTATHUX Mpexa. Hamepa je, mpu ToMe, na ce
JICKOPYICTe CBe Moryhe IIpeHOCTH OHIAjH OKpYXXema U JIa
ce 06e36emy ITyHa MHTEpaKIVja IIpefiaBaya 1 IMOTa3HuKa. b

Hekn cermeHTH KOH(pepeHIMja IIONyT IUIEHAPHUX
U3Jarama, paja y Majoj IPyIM WIM KypceBa MOTY
ma ce emmryjy um nyTeM MohHMX KaHama IIpeHOCa
AUTUTAIHUX MHOfaTaka momyt 50 Mpexxa mim IpeHoca
yknBo. ConyjamHa HMHTEpaKIMja IONA3HMKA KOju He
HOPUCYCTBYjy camoM porabajy Moxe pma ce ocTBapu
KopuitheweM IOrOZHMX MHPOPMATUYKMX IIATHOPMU
34CHOBAaHMX Ha LIMPOKOM YMpEXaBamy y PpeaslHOM I
HAKHA/[HOM BPEeMEHY, y3 pasMeHy AUTUTAIHUX MOfjaTaKa

PONS Med C 2020 / PONS Med J 2020;

strana / page 43



KOMEHTAP /| COMMENT
PONS Medicinski ¢asopis / PONS Medical Journal

U BUXOBO apXMBUpame y oArosapajyhe pemosutopujyme
OTBOpeHOr mpucryma.’ Ymorpe6oM HajpasnuuuTHjer,
CaBpeMeHOr XapABepa 1 coTBepa, KOPUCHUIIMMA MOXeE
npyxutn ocehaj mpommpeHe, BelITayke WM IOMeIIaHe
CTBAapHOCTU. BUPTYye/HM CBeTOBY MELUIIVHCKIX KOHTpeca,
CUMIIO3MjyMa, cacTaHaka M KypceBa O6ymyhHocTu Mory ma
Oyny Tako AM3ajHMpPAHM [ja USIVIEfiajy MOMYT I/IeflaluIITa
WM KOHTPeCHMX IieHTapa Ha Buie HuBoa.’ Iloctoje,
jacHO, cacBMM W3BECHe, OYEKMBAHE TEIIKOhe Kao ILITO
Cy OrpaHNYeHa COLMjaIHMX MHTEepaKLMja M TeXHUYIKU
M3a30BM alM Ce YMHU Ja Cy IpefHOCTM 3HaTHO Behe.
[IpeobnukoBame  TpaguLMOHaNIHe KOHQepeHUUje Y
BUPTYEIHY IIaTGOPMy IpyXKa I jeAMHCTBeHe MoryhHOCTH
3a IIpMMEHy MHOBaTMBHUX OpPraHM3AIMOHMX MOfiena
y3 moBehame KamanureTa MeGULMHCKe Ipodecuje 3a
Pe3sWIMjeHTOCT mpeMa OyayhuMm cIMYHMM 13a30BMMa Kao
IITO je aKTye/Ha MaHfeMuja.’

Y 3aK/byuKy, 3JpaBCTBEHM PAJHUIY, OKYI/bEHM OKO
CBOjUX VApYXema U HpodecHOHaNTHUX MHCTUTYIVjA
Cy O[UIyYHO OATOBOPM/IM Ha M3a30B KOjU je HaMeTHy/a
aKTyelHa IIAHLEMMja OPTaHM3ALMjM HAYIHO-CTPYYHUX
cKymoBa. [JoOpyM [ie/1oM IIpelaBIiy y y OH/IajH OKPY>Kerbe,
OITMMU3ALVOM TPEHYTHO pPAaCIOJIOKUBUX TEXHUYKUX
pecypca, omoryhmnm cy oppxaBame TpaHcepa 3Hama
U BEIITMHA UM KPUTUUKY JHebaTy U y BPIO CIOKEHUM
MEIMIVHCKIM U COLMO-eKOHOMCKMM IIpuanKama. Tume je
OYyBaHA OBA Ba>KHA [Ie/IaATHOCT JIEKapCTBa 1 CECTPUHCTBA U
CTedyeHa Cy Be/luKa MCKyCTBa Koja he momohm n y 6ymyhem
pany. Ouexkyje ce, 3aT0, ga he Beh y HapenHOM 6pojy Hawrer
Jacolica, Ha OBOM MeCTy IIOHOBO OMTH ,HOBe-CTape“
pyOpuKe Koje MOHOCE BECTM Ca HAIIMX MEeIMIVHCKMX
HAy4YHUX U CTPYYHUX CKYIIOBA.
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Knnanuka ¢papmakosnormja y repujarpujn

Clinical pharmacology in geriatrics

JlaHa Hexwuh, Panko Wkp6uh, CBjeTnaHa
Ctoucasmeuh LlaTapa, Hatawa CrojakoBuh, BecHa
Byjuh Anekcuh, bojaHa Uapuh, OaHmjena Manguh

Barba Jlyka: MegnumHckmn dakynteT YHunBep3uteTa y banoj Slyum, 2018: 546.
ISBN 978-99976-26-16-5.

UDK 615.03-053.9.

COBISS.SR-ID 7517720.

Kwura ,Knuamuka d¢apmakonoruja y repujaTpuju”
je cTpyyHa MoHorpadmja KOjy Cy HAIMCaIM KIMHUYKU
dapmakonosn  MepguuuHckor  dakynrera 'y bamoj
JIynu ca nwbeM Jfa IIpefcTaBe NOCTYIIHO 3Hame U3
repoHTodapmMakonoruje U pga nyonukanuja Oyme Of
KOPUCTHU JIeKapuMa y palMOHaNTHOj (apMaKOTepamyjil.
Mowuorpaduja ce cactoju us detupu uennHe: OMIITH
OpUMHULMON KIVHUYKe (papMaKkomoruje y repujaTpujcKoj
nomynauuju, Papmakorepammja 060/bema OPraHCKUX
CICTEMAa peNEeBAHTHUX 3a TepUjaTPUjCKy MOIMy/Ianujy,
lepujaTpujcku  cuHpgpomy u  apmakoTepammja  u
[IpobneMu u mpemopyke y TepOHTO(apMaKoTepanuju
KOje YK/byUyje KIMHMYKA MCIUTUBamba JIeKOBa KO 0coba
cTapuje >XUBOTHE JOOM.

[Tpenrosop, kora mormucyje Jlana Hexnh y cBojcTBY
IJIABHOT U OITOBOPHOT YpeIHNUKA IMyOnuKaluje, CHOKHIM
HmopykaMa ymedar/buBoiihy Beh Ha modeTKy Hafaxmyjy
yyTaoua. Peyenmua ga je ,omHOC IpeMa cTapuMa Mepa
Hallle MCTUHCKe YOBEYHOCTU jefHAa je Off OHUX MUCIU
Koje ce ITaMTe U OfIpa’kaBajy OCHOBHM MOTUB KaKoO IJCarba
TaKO U UMTama OBe Kibure. [lajbe ce HABOAM fa je CTaperbe
YVHUBEP3a/IHO, CKOITYaHO ca OpojHUM Mpefpacyhama,
Ia 1ocToje OpojHM pasnosu 300r 4era je repujaTpujcka
(dapmakoTepanmja 1M3a3oB Kao ILITO Cy KOMOPOUAMUTETH,
¢dusnonolIKe MpoMeHe y cTapemy, nomndapmanyja 1 aa
MHOTM JIEKOBM 3aIlpaBO HMKaJla HMUCY HU MCIUTUBAHU
y CTapujoj MONyIauuju y OKBUPY TeMe/bHUX, FOOpo
IM3ajHMPAHMX KIMHUYKKX CTyAuja. MoxxeMo fa ce, 3a1CTa,
HOTIIYHO CIOXKMMO Ca CBUMe pedeHMM, Hopajyhm joru
HEKO/IMKO Ba)KHIX aclleKaTa Koje Cy y Kibu3n obpabenn.

Crneundudyne TeMe Koje Cy JieTa/bHO OIMCaHe
3aCTTy>Kyjy HOCeOHY MaXby jep MMajy He caMO IPaKTUYHN
Beh 1 McTpakuBauky 3Havaj. Y [ely o repujaTpujcKuM

Lana Nezic, Ranko Skrbic, Svjetlana Stoisavljevic
Satara, Natasa Stojakovic, Vesna Vujic Aleksic,
Bojana Caric, Danijela Mandic

Banja Luka: Faculty of Medicine, University of Banja Luka, 2018: 546.
ISBN 978-99976-26-16-5.

UDK 615.03-053.9.

COBISS.SR-ID 7517720.

CUHJIPOMUMA OIMCAHY Cy YeCTU MpobIeMu CTapux ocoba
Kao IITO Cy PMU3MK Off Majla, KOTHUTUBHM nopemehaju,
yPUHapHa MHKOHTMHEHLIMja ¥ CUH/IPOM KPXKOCTH. Y Jeny
nocBeheHOM KIMHUYKUM MCIUTHMBABUMA Ha/lase ce TeMe
HOIIYT afixepeHIie, Homidapmalije, Tpelke y MeguKaIju
U HeofiroBapajyhe mponucusarme 1eKoBa Ko ocoba crapuje
KMBOTHe H061. Jlekapu Kojui ce y CBOM CBaKOHEBHOM
pany cpehy ca dapmakoTepanmjckum mpobaeMnuma cTapux
JbYIVM U UCTpaXmBauy y obmactu ¢apMakoTepainuje oBe
nonynanuje, nMmahe MoceOHy KOPUCT Off OBUX HOITIaB/ba.
BaxHO je M TO IITO je BEMMKM [e0O TeKcTa IocBeheH
6e36enHoCcTN hapmakoTepamuje crapux ocoba ykpy4yjyhu
001/be ONMCa HEeXebeHNUX [iejCTaBa JIeKOBa, HO3MPaiba,
MHTepaKIyja 1eKoBa U 3HadajaH 6poj jaTporeHux, moce6Ho
JIeKOBMMa M3a3BaHUX CUHAIpoMa. PasmaTpama Beher 6poja
MHCTPYMEHATa KJIMHMYKe IPOIieHe HaMehEeHUX eBaTyallyju
pasIMYMTUX aclekaTa TrepoHTO(dapMakonoruje Taxobe
Cy Of moceGHOr MHTepeca, KaKo ca aKaJeMCKOI, TaKo U
ca TIPAaKTUYHOT acIeKkTa. TexHmuka u rpaduduka ompema
ny6nmKaryje Takohe 3acmyXyjy ofndHe olLieHe.

Kmura , Kmnunuka dapmakomoruja y repujatpuju’ je
npBa my6nukanuja us ope obmactu y Perry6mmiy Cprickoj u
IIpeficTaB/ba BEOMa BPeflaH JOIPUHOC MEJUIIHCKO] CTPYLI
n Haynu. MoHorpaduja je mpomoBucana Ha Kourpecy
¢apmakomora Cprickor (apMaKOIOIIKOT [PYIITBA KOjU
je ompkaH kpajem 2019. y Hoom Capy u Haumia je Ha
nsyseTaH npujeM. CBe TO, Ka0 U BMCOK KBAJMUTET HEHOT
cafipKaja ¥ TeXHMYKM PopMaT, aKTyenHOCT obpabenmx
TeMa ¥ CaBpeMEHM [IeMOTPadCKy, COLMO-eKOHOMCKM U
KyATYPOJIOIIKM TOKOBM MOJiepHe LMBMIM3alyje, TOBOpe
ma he BeoMa MMPOK KPyr dYMTanama, 4uju cy paj u
MHTepecoBam-a Be3aHN 3a MEIMHY U CPOJHE TPaHe, OBOM
[paroLjeHOM KHhUTOM OUTU UCTUHCKM 0OpajjoBaHM.

IIpo¢. ngp Jparan P. MunoBanoBuh, KIMHIYKY (papMaKOIOT
QakynTeT MeAMUMHCKUX HayKa YHUBep3uTera y KparyjeBuy

Yuusepsutercku k1Hndky nenrap Kparyjesan
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SCIndeks ASISTENT, pristupom na link :
http://aseestant.ceon.rs/index.php/pomc/user a samo izuzetno
na e-mail adresu casopisa: redakcija@ponsjournal.info. Uz rad
priloziti izjavu s potpisima svih autora da ¢lanak nije objavljivan,
kao i da nije u toku razmatranje za njegovo objavljivanje. U slucaju
aplikacije elektronskim putem izjavu sa potpisima skenirati u pdf
ili jpg formatu i poslati zajedno sa rukopisom. Objavljeni radovi
se ne honorari$u, a podnet materijal se ne vra¢a autorima. Autor-
ska prava intelektualne svojine publikovanih sadrzaja se prenose
na izdavaca, pri ¢emu autori zadrzavaju pravo nekomercijalnog
kori$¢enja na fer nacin u nau¢no-stru¢ne svrhe i to: edukacije,
istrazivanja, kritike i pregleda.

Kategorizacija rukopisa. Kategorizacija ¢lanaka koje se ob-
javljuju u Casopisima je sledeca: a) originalni nau¢ni rad (sadrzi
rezultate izvornih istrazivanja, informacije u radu moraju biti
obradenje i izlozene tako da se eksperimenti mogu ponoviti, a
analize i zakljucci, na kojima se rezultati zasnivaju, proveriti), b)
prethodno sopstenje (sadrzi naucne rezultate ¢iji karakter zahteva
hitno objavljivanje, ali ne mora da omoguci proveru i ponavljanje
iznesenih rezultata), c) pregledni rad (predstavlja celovit pregled
nekog problema na osnovu ve¢ publikovanog materijala koji je
u pregledu sakupljen, analiziran i komentarisan), d) stru¢ni rad
(predstavlja koristan prilog iz podrudja struke ¢ija problematika
nije vezana za izvorna istrazivanja i primarno se odnosi na proveru
ili reprodukeiju u svetlu poznatih istrazivanja radi $irenja znanja
i prilagodavanja izvornih istraZivanja potrebama nauke i prakse).
Druge, osnovne kategorije radova su sledece: pregled literature,
prikaz slucaja i drugi prikaz, uvodnik, kratki ¢lanak, seminar,
iskustva iz prakse, istorijat medicine, komentar, nau¢na kritika,
intervju, bibliografija, prevod i projekat. Kategorizaciju podnetih
rukopisa vrsi glavni i odgovorni urednik.

Tehnicka priprema. Rukopis se priprema na ra¢unaru u MS
Office Word-u ili ekvivalentnom tekstualnom editoru. Format
stranice je A4, sa svim marginama 2,5 cm. Koristiti font Times
New Roman, veli¢ina 12 (“points”), sa izborom tastature srpska
latinica ili ¢irilica ili engleski (“keybord language”), dvostruki
prored (“double space”), obostrano ravnanje (“justify”), pasus 1.27
cm uvucen (“tabs”). U ¢itavom rukopisu koristiti jednobrazan stil,
za razdvajanje i isticanje sadrzaja koristiti samo

PONS Medical Journal is a scientific, peer reviewed journal
which publishes original results of experimental and clinical re-
searches, examinations, specialized researches, case reports, elab-
orations of scientific methods, book reviews, reports of scientific
and specialized meetings, the health economy news, health in-
formatics and management, medical history researches, analyses
of social aspects of health care, medical ethics researches, letter
to the editor, together with other appropriate contents in medical
domain and other related fields. Submitted manuscripts are peer-
reviewed by independent expert reviewers. PONS Medical Journal
publishes researches written in Serbian or English language.

Editorial management and procedure with manuscript, fol-
low instructions of the Documents on editing scientific journals of
the Ministry of Education, Science and Technological Development
of Republic of Serbia (www.mpn.gov.rs) and recommendations of
the International Committee of Medical Journal Editors (Recom-
mendations for the Conduct, Reporting, Editing, and Publication of
Scholarly work in Medical Journals) (www.icmje.org), the Commit-
tee on Publication Ethics: COPE (http://publicationethics.org) and
the World Association of Medical Editors (www.wame.org). Editorial
management of the professional and scientific journal content is
completely independent.

Submission of manuscripts and further action. Manuscripts
are submitted electronically through the SCIndeks ASSISTANT, the
online journal management system, approaching it by the link
http://aseestant.ceon.rs/index.php/pomc/user and only excep-
tionally by e-mail address of the journal: redakcija@ponsjournal.
info. With the article, you are due to contribute a statement with
signatures of all the authors that the article was not published
and that it is not being considered to be published elsewhere. In
case of the electronic application, you are to scan the statement
with the signatures in pdf or jpg format and send it along with
the manuscript. Published papers are not a subject of paying and
the submitted material is not returned to the authors. Intellec-
tual Property Copyright of published contents is transferred to the
publishers, whereby authors retain the rights of non-commercial
fair use for scientific and technical purposes: education, research,
criticism and review.

(ategorization of the manuscript. (ategorization of articles
published in journals is the following: a) the original scientific
article (includes results of original research, information in the
papers must be elaborated and exposed so that the experiments
can be repeated, and the analyses and conclusions, on which the
results are based, can be checked), b) preliminary reports (includes
scientific results whose character requires urgent publication, but
does not have to allow checking and repeating of certain results),
¢) review article (represents a complete review of a certain prob-
lem on the basis of already published material that is collected,
analyzed and commented in the review), d) professional article
(represents a useful contribution from the field of the profession
whose problem is not related to the original research and is pri-
marily related to the review or play in the light of known research
in order to spread knowledge and adaptation of original research
needed by science and practice). Other, principal article categories
are the following: literature review, case report and other review,
editorial, short communication, seminar, professional practice,
history of medicine, comment, scientific criticism, interview, bib-
liography, reprint/translation and project. The categorization of
submitted manuscripts is done by the editor in chief.

MS Office Word or similar text editor. The page format is A4
with all margins size 2.5 cm. Use font Times New Roman, size 12
(“points”), with Serbian Latin or Cyrillic or English keyboard lan-
guage, double space, justify, tabs (size) 1.27 cm. In the entire
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velika slova i/ili numeraciju bez kori$¢enja stilova kao $to su
“Bold,“Underline,“Italic. Pridrzavati se pravila kucanja, iza zna-
ka interpunkcije ostaviti jedno prazno mesto, a za vece praznine
koristiti tabulator. U tabelama koristiti samo mrezu (,,grid“) bez
upotrebe isprekidanih, punih ili duplih linija. Slike (fotografije i
grafikoni) se pripremaju u odgovaraju¢em apliktivnom softveru
(npr. MS Office Excell ili Adobe Photoshop), u crno-beloj varijanti
(»grayscale®), u rezoluciji 300 dpi i konvertuju u format jpg, tiff
ili bmp.

Struktura rukopisa. Podneti rukopis treba da bude pripremljen
i strukturisan prema uputstvima Medunarodnog komiteta ured-
nika medicinskih ¢asopisa (“Recommendations for the Conduct,
Reporting, Editing, and Publication of Scholarly work in Medical
Journals”), a prema poslednjoj verziji uputstva objavljenoj na in-
ternet stranici www.icmje.org. Opéta struktura originalnog ruko-
pisa sastoji se iz sledec¢ih delova: naslovna stranica, apstrakt, uvod,
materijal/ispitanici i metode, rezultati, diskusija, izjava o konfliktu
interesa sa izjavom zahvalnosti ili bez izjave zahvalnosti, literatura,
spisak skracenica, tabele, slike, legende za slike i slike. Struktura
ostalih radova prilagodava se vrsti sadrzaja. Maksimalni ukupni
obim rukopisa orijentaciono treba da bude sledeci: originalni rad
12-15 strana, pregledni ¢lanak 15-20 strana, stru¢ni ¢lanak 10-12
strana, rad iz istorije medicine 8-10 strana, prethodno saopstenje
6-8 strana, izvestaj i novosti 2-4 strane, prikaz knjige i pismo ured-
niku 1-2 strane.

NASLOVNA STRANICA. Naslovnastranicasadrzinaslovrada,
imena autora, institucije autora, kontakt adresu autora za kore-
spondenciju, kratki naslov, broj reci, broj tabela i slika.

APSTRAKT. Sazetak treba da je strukturisan (cilj, metode,
rezultati, zakljucak), sadrzi do 250 reci i najmanje 3-5 klju¢nih
re¢i prema MESH odrednicama. Za rukopise napisane na srp-
skom jeziku naslovnu stranicu i sazetak dostaviti i na engleskom
jeziku. Inostrani autori dostavljaju rukopis u celini na engleskom
jeziku.

UVOD. U uvodu originalnih radova naznaciti znacaj prob-
lema koji se ispituje, teorijske osnove na kojima je zasnovano
istrazivanje i ciljeve studije.

MATERIJAL/ISPITANICIIMETODE. Udeluispitaniciimetode/
materijal i metode opisati opsti dizajn istrazivanja, mesto i
vreme istrazivanja, studijsku populaciju/uzorak, nacine objek-
tivizacije pracenih ishoda i tehnic¢ke informacije, eticke aspekte
i statisticku analizu.

REZULTATI. Rezultate strukturisati shodno logi¢nom toku
istrazivanja. Navesti najznacajnije karakteristike studijske pop-
ulacije ili uzorka, priloziti precizne i $to detaljnije podatke sa
merama centralne tendencije (aritmeticka sredina, mod, medi-
jana) i varijabiliteta (standardna devijacija, standardna greska,
interval poverenja), shodno njihom tipu i prirodi. U rezultatima
ne ponavljati podatke koji su ve¢ prezentovani u prilozima (ta-
bele i slike).

DISKUSIJA. U delu diskusija prezentovati najznacajnije
zakljucke studije u svetlu dosada$njih saznanja, naznaciti
moguca metodoloska i druga ogranicenja i dati zavr$ni zakljucak
uzimajudi u obzir uzi i $iri nau¢no-stru¢ni okvir.

LITERATURA. Vrsta i broj referenci se prilagodavaju tipu
i strukturi rukopisa. Uopste uzev, treba da se koristi najmanji
mogucéi broj citata, a prednost u navodjenju treba da imaju ra-
dovi publikovani u celini, po moguéstvu u $to renomiranijim
¢asopisima sa recenzijom. Knjige, monografije i sadrzaje pub-
likovane na internetu koristiti izuzetno. Ukoliko nije neophodno
izbegavati navodenje radova u §tampi (,,in press®), radova

manuscript use the same style, for the separation and the dis-
play of content use only capital letters and / or numbering without
using styles such as “Bold”, “Underline”, “Italic”. Stick to the rules
of typing, after the punctuation mark leave a space, and for larger
gaps use the tab. In the tables use only use the web (“grid”) with-
out the use of punctuated, full or double lines. Images (photos
and charts) are prepared in the appropriate applicative software
(e.g. MS Office Excel, or Adobe Photoshop), in black and white ver-
sions (“grayscale”), resolution of 300 dpi and converted to PG,
TIFF or BMP.

Manuscript structure. Submitted manuscript should be prepared
and structured according to the recommendations of International
Committee of Medical Journal Editors (“Recommendations for the
Conduct, Reporting, Editing, and Publication of Scholarly work in
Medical Journals”) taking into account the latest version of the
instructions published on the website www.icmje.org. The gen-
eral structure of the original manuscripts consists of the following
components: title page, abstract, introduction, material/subjects/
patients and methods, results, discussion, statements about the
conflict of interest with or without a statement of acknowledge-
ment, list of abbreviations, bibliography, tables, figure legends
and figures. The structure of the other papers is tailored to the
type of content. The maximum total volume of manuscripts should
be approximately as follows: the original work of 12-15 pages,
review article 15-20 pages, professional papers 10-12 pages, the
work history of medicine from 8-10 pages, previous statements
6-8 pages, reports and news 2-4 pages, book reviews and letters
to the editor 1-2 pages.

TITLE PAGE. Home page contains the title of the paper, author
names, institutions of the authors, contact address for correspon-
dence author, a short title, word count, a number of tables and
images.

ABSRACT. Abstract should be structured (objective, method, re-
sults and conclusion), contains up to 250 words and at least 3-5
keywords according to the MESH headings. For the manuscripts
written in Serbian language title page and abstract should be sub-
mitted also in English. Foreign authors submit a whole manuscript
in English language only.

INTRODUCTION. In the introduction of the original papers in-
dicate the importance of the problems that are examined, the
theoretical foundations on which the research and study goals are
based.

MATERIAL/SUBJECTS/PATIENTS AND METHODS. In subjects/pa-
tients and methods / materials and methods describe the general
design of the research, place and time of the research, study pop-
ulation / sample, ways of objectively tracked outcomes and tech-
nical information, ethical aspects and statistical analysis. of the
research. Indicate the most important characteristics of the study
population or sample, submit accurate and detailed informa-
tion with the measures of the central tendency (arithmetic mean,
mode, median) and variability (standard deviation, standard error,
confidence interval), according to their type and nature. In the
results do not repeat information already presented in the attach-
ments (tables and figures).

DISCUSSION. In the discussion part present the most important
conclusions of the study in the light of previous findings, indicate
possible methodological and other limitations and give a final
conclusion, taking into account a narrower and broader scientific
framework.

REFERENCES. The type and number of references are adapted
to the type and structure of the manuscript. Generally, you should
use the smallest possible number of citations and give priority to
works published in extenso, preferably in the most ranked,
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publikovanih u sazetoj formi (,,abstacts“), nepublikovane re-
zultate (,,unpublished observations®), informacije licnih kontakata
(»personal communication). U tekstu, literatura se citira araps-
kim bojevima u superskriptu, iza znaka interpunkcije, prema re-
dosledu pojavljivanja. U spisku literature reference se oznacavaju
odgovaraju¢im brojevima i sortiraju u rastu¢em redosledu. Navodi
se do Sest autora a ukoliko ih je vise onda se navode prva tri uz
dodatak et al.“ ili ,,i ost.“. Reference se navode na srpskom ili
engleskom jeziku, a u ostalim slu¢ajevima (sem citata na grckom
i latinskom) naslovi se prevode na engleski, sa naznakom izvor-
nog jezika u uglastoj zagradi. Nazive ¢asopisa navoditi u skra¢enoj
formi prema PUBMED bazi podataka. Literaturu navoditi na osn-
ovu sledecih primera:

o Connolly ], Ezekowitz MD, Yusuf S, et al. Dabigatran ver-
sus warfarin in patients with atrial fibrillation. N Engl ] Med 2009;
361:1139-51.

0 McPhee SJ, Papadakis M. Current medical diagnosis and
treatment 2009. 48th ed. New York: McGraw-Hill Professional,
2008.

0 Mark DB. Decision making in clinical medicine. In: Fauci SA,
Eugene Braunwald E, Kasper DL, et al., eds. Harrison’s principles
of internal medicine.17th ed. New York: McGraw-Hill Profession-
al, 2008: 16-23.

Za ostale tipove referenci konsultovati skora$nje sveske
PONS Medicinskog ¢asopisa ili odgovarajuce preporuke Nacio-
nalne biblioteke za medicinu (NLM).

PRILOZI. Tabele i slike citirati u tekstu na odgovaraju¢em
mestu u zagradi i podneti ih i numerisati na odgovaraju¢i nacin
arapskim brojevima, prema redosledu pojavljivanja. Iznad ta-
bele postaviti naslov a ispod dodatne informacije kori$¢enjem
simbola po slede¢em redosledu: *, 1, %, S, ||, 9, **, 11, 1. Legende
za slike treba da se dostave na posebnoj stranici. Za mere treba
da se koristi Medunarodni sistem jedinica (“International Sys-
tem of Units”-SI) a u posebnim slucajevima alternativne jedinice
shodno nau¢noj disciplini i oblasti.

REPRINT. Korespondiraju¢i autor besplatno dobija 10 prim-
eraka reprinta publikovanog rada. U ostalim slu¢ajevima, au-
tori i druga zainteresovana lica treba da kontaktiraju izdavaca
putem adrese urednistva.

NAPOMENE. Nosilac svih autorskih prava publikovanih
sadrzaja u ¢asopisu je vlasnik i izdava¢, Visoka medicinska $kola
strukovnih studija Cuprija. Uz citiranje izvora, dozvoljeno je
nekomercijalno kori$¢enje publikovanih sadrzaja na fer nacin u
naucno-struc¢ne svrhe i to: edukacije, istrazivanja, kritike i pregle-
da. Komercijalna upotreba sadrzaja casopisa radi ostvarivanja
profita na trzistu zahteva obavezno prethodno pismeno odobrenje
vlasnika i izdavac¢a. Odgovornost za ta¢nost prezentovanih infor-
macija i originalnost autorskih sadrzaja u sopstvenim radovima
snose sami autori. Vlasnik, izdavadi i saradnici "PONS" Medicin-
skog ¢asopisa odri¢u svaku odgovornost za bilo kakvu $tetu koja
moze da nastane kori$¢enjem bilo koje informacije publikovane u
¢asopisu. Casopis podrzava pun, otvoreni pristup nau¢nim infor-
macijama. Podnosenje rukopisa i publikovanje prihvacenih radova
se ne naplacuje autorima. Sadrzaj objavljenih svezaka dostupnih u
elektronskoj formi na zvani¢noj internet stranici ¢asopisa je dostu-
pan u celini za slobodno, besplatno preuzimanje.

"PONS" Medicinski ¢asopis ne objavljuje rukopise koji sadrze
materijal koji je ve¢ bio objavljivan na drugom mestu, izuzev ako
je u pitanju sekundarna publikacija (uz pisanu dozvolu nosioca au-
torskih prava originalne publikacije) ili sazetak rada prezentova-
nog na nauc¢nom ili stru¢nom skupu; u oba slucaja forma i citat
prethodne publikacije moraju biti navedeni u fusnoti rukopisa.

reviewed journals. Books, monographs and Internet-published
contents use in exceptional cases. If it is not necessary, avoid
specifying the works in press, papers published in very concisely
(“abstracts”), unpublished results (unpublished observations),
personal contact information (“personal communication”). In the
text, literature is cited in Arab numerals in superscript, after punc-
tuation marks, in order of appearance. In the bibliography list, the
references are marked with appropriate numbers and sorted in as-
cending order. Cite up to six authors and if there are more of them
the first three are placed with the addition of “et al.” or “i ost.”.
References are listed in Serbian or English, and in other cases (ex-
cept for quotations in Greek and Latin) titles are translated into
English, indicating the original language in square brackets. Cite
names of journals in the shortened form according to the PUBMED
database. References lead to the following examples:

o Connolly SJ, Ezekowitz MD, Yusuf S, et al. Dabigatran versus
warfarin in patients with atrial fibrillation. N Engl J Med 2009; 361:
1139-51.

0 McPhee SJ], Papadakis M. Current medical diagnosis and
treatment 2009. 48th ed. New York: McGraw-Hill Professional, 2008.

o Mark DB. Decision making in clinical medicine. In: Fauci SA,
Eugene Braunwald E, Kasper DL, et al., eds. Harrison’s principles
of internal medicine. 17th ed. New York: McGraw-Hill Professional,
2008: 16-23.

For other types of references, consult recent issue of PONS

Medical Journal or the relevant recommendations of the Na-
tional Library of Medicine (NLM).

ATTACHMENTS. Tables and figures should be cited in the text in
appropriate place in brackets and apply them appropriately num-
bered in Arabic numbers, in order of appearance. Above a table
place a title and below an additional information using the sym-
bols in the following order: *, 1, %, 8, | |, 9, **, t t, ¥ . Legends of
the images should be submitted at a separate page. The measures
should be used for the International System of Units (Internation-
al System of Units-SI) in special cases, alternative units according
to scientific discipline and field.

REPRINT. Corresponding authors receives 10 free reprints cop-
ies of the published work. In other cases, authors and other inter-
ested parties should contact the publisher via the editorial office.

ADDITIONAL NOTES. The holder of all copyrights of published
content in the journal is the owner and publisher, College of Ap-
plied Health Sciences Cuprija, Cuprija, Serbia. With the citation of
sources, non-commercial fair use for scientific and technical pur-
poses is allowed: education, research, criticism and review. Com-
mercial use of the journal's content to make a profit on the market
requires the prior written approval of the owner and publisher.
Responsibility for the accuracy of the presented information and
original copyright content in their own works bear the authors
themselves. The owner, publishers and associates of PONS Medical
Journal disclaim any responsibility for any damage that may occur
using any information published in the journal. The journal sup-
ports a full, open access to scientific information. Submission of
manuscripts and publication of accepted works are free of charge
for authors. The content of published issues available in electronic
form on the official internet site of the journal is available in its
entirety for download, free of charge.

PONS Medical Journal does not publish papers containing ma-
terial that has been published elsewhere except as a secondary
publication (with written permission of the copyright holder of
original publication) or the abstract of the study which was pre-
sented during scientific or professional conference; in both cases,
the previous publication form and citation must be disclosed in a
paper footnote.
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