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The World Cancer Day marks on February 4 each year with the aim
to help save millions of lives by raising awareness and education
about cancer and its prevention and pressing to governments across
the world to take action against the disease.
This day was established by the Union for International Cancer
Control, a global consortium of more than 470 cancer-fighting or-
ganizations in over 120 countries.

Svetski dan borbe protiv raka obeležava se svake godine 4. februara
sa ciljem da se spasu milioni ljudskih života podizanjem svesti i
znanja o ovoj bolesti i o mogu nostima njene prevencije, kao i pri-
tiscima na državne organe širom sveta da preduzmu sve potrebne
mere.
Ovaj dan je ustanovila Unija za internacionalnu kontrolu raka koja
okuplja više od 470 organizacija koje se bore protiv te bolesti, iz
preko 120 zemalja sveta.
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Nosocomial infections in the Intesive Care Unit, Univerisity Hospital
for Infectious and Tropical Diseases, Belgrade, Serbia

Bolni ke infekcije u Odeljenju intenzivne nege Univerzitetske klinike za
infektivne i tropske bolesti, Beograd

Ivana Miloševi *†, Miloš Kora *†, Goran Stevanovi *†, Djordje Jevtovi *†,
Branko Miloševi *†, Milica Jovanovi †‡, Olga Dulovi *†, Milorad Pavlovi *†

*Clinic for Infectious and Tropical Diseases, ‡Microbiology Department, Clinical Center
of Serbia, Belgrade, Serbia; †Faculty of Medicine, University of Belgrade, Belgrade,

Serbia

Abstract

Bacground/Aim. Nosocomial infections (NIs) are an im-
portant cause of morbidity, mortality and prolonged hospi-
talizations. Fifty percent of NIs have been reported in Inten-
sive Care Units. The aim of this study was to determine the
frequency and type of NIs among critically ill patients treated
in the University Hospital for Infectious and Tropical Dis-
eases, Clinical Centre of Serbia, as well as risk factors for ac-
quiring them. Methods. This prospective cohort study in-
cluded 52 patients treated in the Intensive Care Unit from
January to June 2004. The diagnosis of NI was established
according to the Centers for Disease Control and Prevention
(CDC) definition, based on clinical presentation, radiological
and microbiological findings, etc. Statistical data processing
was done by using the electronic data base organized in SPSS
for Windows version 10.0. The level of statistical significance
was defined as p < 0. 05. Results. NIs were found in 33
(63.4%) of 52 inpatients. Urinary tract infections (UTIs),
pneumonia, and soft tissue infections, the most common
nosocomial infections in our setting, were recorded in 41.0%,
25.6%, and 23.1%, of patients, respectively. Several factors
contributed to a high incidence of these infections: chronic
comorbidities (p < 0.01), the presence of indwelling devices
such as urinary tract catheters (p < 0.01), endotracheal tubes
(p < 0.05) along with mechanical ventilation (p < 0.05). Con-
clusion. The majority of patients with NIs had chronic un-
derlying comorbidities. All the patients with UTIs had urinary
catheters. The most important risk factors for the develop-
ment of nosocomial pneumonias were endotracheal intuba-
tion and mechanical ventilation. The patients with pneumonia
had the highest mortality.

Key words:
cross infection; risk factors; comorbidity; urinary
catheterization; intubation, intratracheal; respiration,
artificial; mortality.

Apstrakt

Uvod/Cilj. Intrahospitalne infekcije su važan uzrok morbi-
diteta i mortaliteta, kao i produžetka bolni kog le enja. Po-
lovina svih bolni kih infekcija javlja se u jedinicama intenzi-
vne nege. Cilj ove studije bio je d  se utvrde u est lost i vr-
sta bolni kih infekcij  kod bolesnika le enih u Odeljenju
intenzivne nege Klinike z  infektivne i tropske bolesti Klini-
kog centr  Srbije, k o i f ktori rizik  od obolevanja. Meto-

de. Ovom prospektivnom kohortnom studijom bilo je
obuhv eno 52 bolesnik  koji su le eni u Odeljenju intenzi-
vne nege u Klinici z  infektivne i tropske bolesti u periodu
od j nu r  do jun  2004. Dij gnoz  je postavljana na osno-
vu definicije bolni kih infekcij  Centra za kontrolu i preven-
ciju bolesti (CDC), klini ke slike, r dioloških, mikrobiološ-
kih i drugih n l z . St tisti k  obr d  pod t k  ur en  je
pomo u st tisti kog p ket  SPSS z  Windows verziju 10.0.
Nivo st tisti ke zn jnosti bio je p < 0,05. Rezultati. In-
trahospitalne infekcije na ene su kod 33 (63,4%) od ukupno
52 le ena bolesnika. Infekcije urin rnog tr kt  (41,0%),
pneumonije (25,6%) i infekcije mekih tkiv  (23,1%) bile su
n j eš e bolni ke infekcije. Nekoliko f ktor  doprinosilo je
visokoj u est losti ovih infekcij : hroni ne komorbidne bo-
lesti (p < 0,01), prisustvo stalnih pomagala, k o što su
urin rni k teter (p < 0,01), endotr he lni tubus (p < 0,05),
kao i mehani ka ventilacija (p < 0,05). Z klju k. Ve in
bolesnika s  bolni kim infekcij ma im l  je i neku hroni nu
bolest. Svi bolesnici s  infekcij m  urin rnog tr kt  imali su
urin rni k teter. N jzna ajniji f ktori rizik  od r zvoja intra-
hospitalne pneumonije su endotr he ln  intub cij  i
meh ni k  ventil cij . Bolesnici s  pneumonijom imali su i
n jve u smrtnost.

Klju ne re i:
infekcija, intrahospitalna; faktori rizika; komorbiditet;
kateterizacija urinarnog trakta; intubacija,
endotrahejna; disanje, mehani ko; mortalitet.
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Introduction

Nosocomial infections (NIs) are a global health prob-
lem, present in all health systems, irrespective of a health
service level. NIs cause a variety of medical, ethical, eco-
nomical and legal consequences. These infections cause sub-
stantial morbidity and mortality, prolong hospitalization, and
increase direct patient-care costs and the number of hospital
staff 1, 2.

According to the Centers for Disease Control and Pre-
vention (CDC) definition, nosocomial or hospital-acquired
infections are manifested 48 hours after hospital admission,
during the course of receiving treatment for other conditions
within a healthcare setting. They are neither present nor in-
cubating at the time of admission, but are acquired in hospi-
tal, and even manifest after discharge. NIs are more common
in large university hospitals and intensive care units (ICUs),
where critically ill patients are treated. According to the
published studies, even in the developed countries, 5–10% of
patients treated in hospitals are going to be infected. Al-
though ICUs usually account for less then 10% of hospital
capacity, over 25% of NIs develop in these departments 3.
The prevalence rate of ICU-acquired infections reaches up to
20% 1. Multiresistant bacteria cause most of the infections in
ICUs 4.

The aim of this study was to determine the frequency
and type of NIs in the ICU in our setting along with risk
factors for acquiring them.

Methods

This prospective cohort study was established accord-
ing to the CDC metodology 5. We investigated NIs in the pa-
tients admitted to the ICU in Infectious and Tropcal Diseases
University Hospital in Belgrade, from January to June 2004.
The patients admitted to the ICU in our setting suffered
mostly severe central nervous system (CNS) infections, sep-
ticemia, and/or bacterial endocarditis, and less frequently

tetanus and botulism. The patients with several severe non-
infectious disesases were occasionaly hospitalized due to dif-
ferential diagnosis. NIs were considered if diagnosed at least
48 hours after the admission, based on clinical, radiological
and microbiological findings. Data from patients' charts and
by interviewing hospital staff were collected. Radiological
examinations included chest X-ray and chest computed to-
mography (CT) scan when needed. Specific bacteral NIs
were confirmed by using standard microbiological methods
for cultivation and identification of microorganisms. Infec-
tion rate (IR) was expressed as the total number of NIs per
1,000 patient days. We calculated device utilization rates by
dividing the total number of devices days by the total number
of ICU patients days, and device utilization NI rate by di-
viding the number of device associated NIs by the total num-
ber of device days 6.

All analyses were performed using an electronic data-
base organized in the SPSS (version 10.0) statistical package.
Non-parametric variables were analyzed using Chi-square or
Fisher’s exact test, as appropriate. The same method was
used to access association between the appearance of NIs
and possible risk factors, while One way ANOVA test was
used to compare means. The level of significance was 0.05.

Results

Fifty-two patients, representing 1,116 patients-days,
were treated in the ICU during 6-month study period (Janu-
ary – June 2004) (Table 1). The mean patients age was
50.5 ± 18.2 years, and they were predominantly male
(44.2%).

The most prevalent diagnoses on admission were vari-
ous CNS infections, septicemia, and/or endocarditis, as well
as fever of unknown origin (Table 1). Other less common di-
agnoses were: ostemyelitis, cavernous sinus thrombosis,
paraparesis, tetanus and stroke, recorded in one patient each,
respectively. Thirty-two (61.5%) of the patients had comor-
bidities.

Table 1
Patients treated in the Intensive Care Unit (ICU) during a 6-month period

(January – June 2004)
Parameter Value
Male, n (%) 29 (55.8)
Female, n (%) 23 (44.2)
Age, (years),  ± SD 50.52 ± 18.21
Admission diagnosis

neuroinfections, n (%) 33 (63.5)
sepsis, n (%) 7 (13.5)
fever of unknown origin, n (%) 5 (9.6)
endocarditis, n (%) 2 (3.8)
other, n (%) 5 (9.6)

Comorbidities n (%) 32 (61.5)
cardiovascular diseases, n (%) 15 (29.0)
diabetes mellitus, n (%) 7 (13.5)
malignancy, n (%) 2 (3.8)
connective tissue diseases, n (%) 2 (3.8)
chronic obstructive pulmonary disease, n (%) 2 (3.8)
hematological disease, n (%) 2 (3.8)
cerebrovascular disease, n (%) 2 (3.8)

Total, n (%) 52 (100)
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Out of 52 observed patients, 33 (63.4%) acquired 39
different NIs (Table 2). Of those, 24 (46.2%), and 6 (11.5%)
patients had one, and two concomitant infections, respec-
tively, while one (1.9%) patient had even three NIs.

Table 2

Nosocomial infections in ICU patients
Infection Patients, n (%)
Urinary tract infections 16 (41.0)
Pneumonia 10 (25.6)
Skin and soft tissue infections 9 (23.1)
Stomatitis 2 (5.1)
Enterocolitis 1 (2.6)
Blood stream infection 1 (2.6)
Total 39 (100)
ICU – Intensive Care Unit

The development of NI was not associated with re-
ported admission diagnosis (p > 0.05).

There was no statistical difference in the distrubution of
NIs in relation to the patients’ gender and age. Comorbidities
had a significant association with the acquisition of NI
(p < 0.01). Endotracheal intubation, mechanical ventilation
and the presence of urinary catheters were also associated
with the development of NIs (Table 3).

Out of 39 NI cases, etiological diagnosis was estab-
lished in 21 patients (Table 4). In all 16 urinary tract infec-
tion (UTI) cases, always associated with indwelled urinary
catheters, causative agents were identified, including Gram-
negative bacteria such as Pseudomonas aeruginosa, Klebsi-
ella-Enterobacter, Escherichia coli and Citrobacter freundii,
recorded in 4, 2, 4 and 1 case, respectively. All Escherichia
coli and Klebsiella-Enterobacter isolates were extended

spectrum beta-lactamase producing bacteria (ESBL). The
remaining five UTIs were caused by Enterococcus spp, a
Gram-positive bacteria susceptible to vancomycin. The aver-
age duration of urinary bladder catheterisation was
19.71 ± 11.32 days (range 5–52 days).

A total of 10 patients developed bilateral intrahospital
pneumonia, however without etiological confirmation. Eight
out of 10 patients with pneumonia were intubated and me-
chanically ventilated. The mean length of hospital stay for
patients with nosocomial pneumonias was 18.3 ± 8.12 days
(range 8–50 days). Even 80% of patients with nosocomial
pneumonia died.

Skin and soft tissues infections were recorded in 9 pa-
tients. Methicilin resistant Staphylococcus aureus (MRSA)
was cultured from skin lesions in 2 out of 9 patients.

One of the patients acquired bacteriemia caused by En-
teroccocus spp., while two patients had oropharyngeal can-
didiasis. In one enterocolitis case no causative pathogen was
cultured from the stool.

The mean overall nosocomial infection rate (IR) was
29.5 infections per 1,000 patient-days (Table 5).

The device utilization rate in patients on mechanical
ventilation was 0.37 (160 device days, 427 patient days) and
0.65 in the patients with urinary catheters (Table 6) (662 de-
vice days, 1,026 patient days).

The device utilization nosocomial IR for nosocomial
pneumonia in the patients on mechanical ventilation was 50
per 1,000 patient-days. The device utilization nosocomial IR
for urinary tract infection in the patients with urinary cathe-
ters was 24 per 1,000 patient-days.

Out of 52 observed patients, 15 (28.8%) succumbed,
while remaining 37 were discharged recovered. Age and
gender did not influence the mortality (p > 0.05). Comorbid-

Table 3
Factors associated with the development of nosocomial infections (NI)

Parameter NI Without NI p
Age (years),  ± SD 52.21 ± 12.3 49.18 ± 10.1 0.357
Male (n) 16 13
Female (n) 11 12 0.336
Comorbidities (n) 22 10
Without comorbidities (n) 11 9 0.008
Intubation, mechanical ventilation (n) 15 5
Without intubation (n) 18 14 0.028
Urinary tract catheter (n) 14 6
Without urinary tract catheter (n) 0 32 0.011

Table 4
Etiology of nosocomial infections in Intensive Care Unit patients

Etiologic agent (confirmed) Patients, n (%)
Gram-positive infections 8 (38.1)

Enterococcus spp. 6 (28.6)
Staphylococcus aureus 2 (9.5)

Gram-negative infections 11 (52.4)
Pseudomonas aeruginosa 4 (19.1)
Esherichia coli 4 (19.1)
Klebsiella-Enterobacter 2 (9.5)
Citrobacter freundii 1 (4.7)

Candida spp 2 (9.5)
Total 21 (100)
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ities and duration of treatment were significantly related to
the poor outcome (Table 6). No statistical difference was re-
corded between the subgroups with, and without NI regard-
ing survival (p > 0.05). Nosocomial pneumonias, intubation
and mechanical ventilation were significantly related to the
lethal outcome. Indwelling urinary catheters were also asso-
ciated with poor outcome (Table 6). None of the causative
agents affected survival (p > 0.05).

Discussion

We analyzed NIs in 52 patients treated in the ICU in the
University Hospital for Infectious and Tropical Diseases in a
6-months period. The patients with various CNS infections
and neurointoxications (tetanus, botulism) were included, as
well as several patients with severe non-infectious diseases,
and indeed even 63.4% of the admitted patients developed
NI, without a relationship between initial diagnosis and
prevalence of specific NI. Among the observed series of pa-
tients, the most prevalent were UTIs, pneumonias and skin
and soft tissues infections, with rather high mortality rate
among those with pneumonia.

There are many factors that contribute to the high inci-
dence and unfavorable outcome of NIs: ICU patients have
more frequent and more difficult comorbidities as well as
more profound pathophysiological disturbances than patients
in other hospital’s departments. In these patients physiologi-
cal barrieres to infections are often disturbed by using vari-

ous medical devices, urinary catheters, endotracheal tubes,
central vasular catheters, which allow direct breakthrough of
microorganisms into the tissues and blood stream. In addi-
tion, indwelled catheters demand frequent contacts with
hands of health-care workers which can lead to colonisation
and infection with hospital pathogens. It is well-known that
hospital and especially ICU hygiene and infection control
practice are more problematic in developing countries 7,

where Serbia belongs. This is why the prevalence of NIs in
our setting has reached this high prevalence of over 60%.

Multi-resistant pathogens, such as MRSA, vancomycin-
resistant Enterococci (VRE), ESBL-producing Enterobacte-
riaceae ect. are more common in ICUs 8. This is in concor-
dance with our findings.

The patients' gender and age had no influence on the
development of NIs, although it had previously been shown
that patients' age was important factor in susceptibility to in-
fection, especially for infants, young children, and elderly.

In our series of patients comorbidities were associated
with a higher prevalence of NI, which is in concordance with
the National Nosocomial Infection Surveillance System
(NNIS) report 9.

UTIs were shown to be the most prevalent NI 9. In ad-
dition, it was previously demonstrated that indwelled urinary
catheter was the leading risk factor for the acquisition of
nosocomial UTIs and bacteremia (70–80%), followed by
cystoscopy or other urological procedures 10. These infecions

Table 6
Clinical outcome in Intensive Care Unit patients

Patients (n)Parameter survived died p

Male 23 6
Female 14 9 0.218
Age (years),  ± SD 48.24 ± 11.95 56.13 ± 15.04 0.159
Previous comorbidity 19 13
No previous comorbidity 18 2 0.027
Duration of treatment (days),  ± SD, 29.84 ± 14.11 15.67 ± 11.95 0.001
NI 21 12
Without NI 16 3 0.203
Urinary tract infection 8 1
Pneumonia 0 7
Skin /soft tissue infections 9 3
Other 4 1 0.003
Intubation and MV 7 13
Without intubation 30 2 0.000
UC 23 14
Without UC 14 1 0.019

NI – nosocomial infections; MV – mechanical ventilation; UC – urinary catheter.

Table 5
Monthly distribution of patients, nosocomial infections (NI) and infection rates
Month Patients (n) Patient days (n) NI (n) Infection rate
January 7 94 4 42.5
February 17 255 5 19.6
March 18 279 5 17.9
April 10 145 4 27.6
May 10 157 5 31.8
June 13 186 10 53.7
Total 75 1116 33 29.5
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were also the most frequent in our series of patients. And in-
deed, all the patients with UTIs had indwelled urinary
catheters. Similarly, Crouzet et al. 11, demonstrated that the
duration of urinary catheterization had a great impact on
catheter-associated UTI. During the first 3 days of catheteri-
sation, urinary tract infections are rare if closed method of
urinary drainage is used, but the risk for acquiring catheter-
associated infection increases by additional 5% for every
single day of catheterization afterwards. Reported IRs vary
widely, ranging from 1–5% after a single brief catheteriza-
tion to virtually 100% for patients with indwelling urinary
catheters draining into an open system for longer than 4
days 11. The average duration of catheterisation among our
patients was even 19 days, so it is not suprising that all of
them developed UTIs.

Likely, etiological diagnosis was established in all 16
UTIs. These infections were caused mostly by Gram-
negative bacteria, and far less freqent were infections caused
by Gram-positive cocci, such as Enterococcus spp, that were
susceptible to vancomycin. One patient also had Enterococ-
cus spp. bacteriemia/septicemia. Fortunately, all the patients
from our series experienced favourable response to antibiotic
therapy.

Pneumonia was reported to be the second most com-
mon NI in the USA, associated with the high morbidity and
mortality rates among all hospital-acquired infections 12.
This is also in concordance with our data. Both intubation
and mechanical ventilation were significantly associated
with NI. Safdar et al. 13 showed the incidence of 1.3%
nosocomial pneumonias per day, counting from the time of
endotracheal intubation, with the highest incidence from
the day 5 to 15. Similarly, most of our patients developed
pneumonia about 2 weeks after admission to the hospital.
No causative agents were demonstrated in our patients with
pnumonia. Bronch aspiration and cannula swab cultures
were performed in two patients, without results. However,
these specimens are not recommended for etiological diag-
nosis of nosocomial pneumonia 14, since these techniqes are
not capable of distinguishing “colonisations” from infec-
tion. Recommendations for the diagnosis of pneumonia in-
clude: the protected specimen brush (PSB) with quantita-
tive cultures, bronchoalveolar lavage (BAL), and protected
BAL (pBAL) 14. Since these techniques were not available
in our ICU, no etiological diagnosis for patients with
pneumonia were established.

Skin and soft tissue infections were the third most
common NIs in our series of patients. Most of them were lo-
calized around vascular access lines. MRSA was isolated
from two swab cultures of skin lesions. MRSA has been
common in our ICU. According to European Prevalence of
Infection in Intensive Care (EPIC) study data, MRSA was
present in 86% of isolated Staphyloccoci 3. Pittet et al. 15,
showed that prevention strategy for reducing colonisation
and MRSA transmission, such as introducing mandatory
handwashing in hospital personnel, was followed by dra-
matic reduction of NIs at the University Hospital in Geneva.

The mean overall NI rate was approximate or even
lower but the device utilization NI rate for ventilator associ-
ated pneumonia and catheter-associated UTI was higher
compared to other studies 16, 17.

It is very important to understand the significance of
NIs in order do decrease their rate in hospitals. The mortality
rate in our group of patients treated in the ICU was 28.8%.
An EPIC study demonstrated quite similar results in Mediter-
ranean countries 3. Even though it was not possible to dem-
onstrate with a small number of patients that ICU-acquired
infections increased mortality rate in critically ill, we did find
that certain NIs (nosocomial pneumonias) were associated
with an increased risk of death in the ICU. The comorbid-
ities, duration of hospitalization, the acquisition of nosoco-
mial pneumonia, endotracheal intubation and mechanical
ventilation along with prolonged urinary bladder catheterisa-
tion had significant influence on clinical ouctome of patients
treated in the ICU.

Conclusion

In a series of 52 patients treated in the ICU, Serbian
University Hospital for Infectious and Tropical Diseases,
UTIs were the most common NIs, and easy to treat. On the
contrary, among those with pneumonia, associted with en-
dotracheal intubation and mechanical ventilation, the mor-
tality rate was as high as 80%.
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Abstract

Background/Aim. Cardiovascular disease imposes a
burden to society in terms of mortality, morbidity and
economic losses. The aim of this study was to estimate the
economic burden of cardiovascular disease in Serbia in
2009 from the perspective of the society. Methods. For
the purpose of the study cardiovascular disease was de-
fined by the International Classification of Diseases, 10th
revision, as the following diagnosis: hypertension, coro-
nary heart disease, cardiomyopathy, heart failure and cere-
brovascular disease. The prevalence, top-down method
was used to quantify the annual cardiovascular costs. Pro-
ductivity losses were estimated using the human capital
approach and the friction cost method. A discount rate of
5% was used to convert all future lifetime earnings into
the present value. Results. The total direct costs of car-
diovascular disease in 2009 were € 400 million. The results
showed that more than half a million working days were
lost due to incapacity resulting from cardiovascular dis-
eases, yielding the € 113.9 millon. The majority of total
costs (€ 514.3 million) were for: medication (29.94%),
hospital days (28.97%) and hospital inpatient care – surgi-
cal and diagnostic interventions (17.84%). The results were
robust to a change in 20% of volume or the unit price of
all direct and indirect cost and to discount rate 2% and
10%. Conclusions. The total cardiovascular disease costs
in 2009 represented approximately 1.8% of the Serbian
gross domestic product. The results of the study would be
valuable to health policy makers to bridge the gap between
invested resources and needs, in order to improve cardio-
vascular disease outcomes.

Key words:
cardiovascular diseases; health care costs;
serbia.

Apstrakt

Uvod/Cilj. Kardiovaskularne bolesti predstavljaju teret za
društvo u smislu mortaliteta, morbiditeta i ekonomskih gu-
bitaka. Cilj ove studije bio je procena ekonomskog zna aja
kardiovaskularnih bolesti u Srbiji u 2009. godini iz perspek-
tive društva. Metode. Za potrebe istraživanja, kardiovasku-
larne bolesti su definisane pomo u  Me unarodne klasifika-
cije bolesti, 10. revizija, kao slede e dijagnoze: hipertenzija,
koronarne bolesti, kardiomiopatija, sr ana insuficijencija i
cerebrovaskularne bolesti. Koriš en je top-down metod, bazi-
ran na prevalenciji, kako bi se kvantifikovali godišnji kardio-
vaskularni troškovi. Troškovi smanjene produktivnosti su
procenjeni koriš enjem dva pristupa: pristup ljudskom ka-
pitalu (human capital approach) i metod frikcionih troškova
(friction cost method). Za obra unavanje troškova u sadašnju
vrednost koriš ena je diskontna stopa od 5%. Rezultati.
Ukupni direktni troškovi kardiovaskularnih bolesti u 2009.
godini iznosili su 400 miliona evra. Rezultati pokazuju da je
više od pola miliona radnih dana izgubljeno zbog nesposo-
bnosti usled kardiovaskularnih bolesti, daju i ukupno 113,9
miliona evra indirektne troškove. Ve ina ukupnih troškova
(514,3 miliona evra) bili su za: lekove (29,94%), hospitaliza-
ciju (28,97%) i bolni ko le enje – hirurške intervencije i di-
jagnostiku (17,84%). Rezultati su bili robusni na promene
od 20% u volumenu ili ceni pojedinih kategorija troškova,
kao i na primenjenu diskontnu stopu od 2% i od 10%. Za-
klju ak. Ukupni troškovi kardiovaskularnih bolesti u 2009.
godini su predstavljali oko 1,8% bruto doma eg proizvoda.
Rezultati studije su zna ajni za kreiranje zdravstvene politike
i premoš avanja jaza izme u uloženih sredstava i potreba, a
u cilju poboljšanja ishoda kardiovaskularnih bolesti.

Klju ne re i:
kardiovaskularne bolesti; zdravstvena zaštita, troškovi;
srbija.
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Introduction

Cardiovascular disease (CVD) imposes a burden to so-
ciety in terms' of mortality and morbidity, as well as an eco-
nomic impact. Management of CVD consumes a large
amount of healthcare resources. In America nearly 2,400
Americans die of CVD each day, an average of one death
every 37 seconds 1. CVD mortality in Eastern European
countries is much higher than the European average as it
reaches a value of 650 deaths per 100,000 in some coun-
tries 2 CVD dominated the burden of premature mortality in
Serbia (48%) with almost 400,000 years of life lost 3.

Cost of illness (or burden of disease) analysis involves
identification, measurement and valuation of resources related
to the illness, in this case CVD. The economic burden of CVD
consists of direct and indirect costs. Direct costs are associated
with hospitalisations, physician visits, rehabilitation services
and medications. Indirect costs represent losses to the econ-
omy due to premature mortality and morbidity, resulting in
lost economic production and consumption and the associated
effect on the functioning of the economy. The total costs of
CVD in the European Union were over 168 billion Euros in
2003, of which direct healthcare costs represented 62% 4.

National health authorities have postulated in their re-
port 5 that intensive research work is needed in the field of
CVD, particularly the impact of hypertension and its major
complications. Therefore, the purpose of this study was to
estimate the economic burden of cardiovascular disease in
Serbia in 2009 from the perspective of the society.

Methods

For the purpose of the study CVD was defined by the
International Classification of Diseases, 10th revision as the
following diagnosis: hypertension (I10–I15), coronary heart
disease (I20–I25), cardiomyopathy (I42), heart failure (I50)
and cerebrovascular disease (I60–I69). The method of
prevalence was used to quantify the annual CVD costs for
the total Serbian population in 2009 6. The analysis was per-
formed from the societal perspective including direct
healthcare costs, as well as indirect costs associated with
productivity loss due to morbidity or premature death which
were estimated.

We employed a top-down approach, using aggregate
data on morbidity, doctor visits at primary care, hospitalisa-
tions, medications utilisation, rehabilitations and mortality.
This approach was previously developed by Liu et al. 7 to
estimate economic burden of coronary heart disease. Pro-
ductivity losses were estimated using the human capital ap-
proach and the friction cost method 8. All costs were ex-
pressed in Euros (€), using the 2009 average exchange rate to
convert Serbian dinar (RSD) to the € (€1 = 94.12 RSD) 9.

Healthcare direct costs

Direct costs include the value of medical care resources
used to treat a disease. Healthcare costs were calculated by
assessing the value of resources used by patients for detec-
tion, treatment and rehabilitation of CVD.

The following items of healthcare service were in-
cluded: primary care provided by general practice; emer-
gency care; hospital care; diagnostic and surgical procedures;
rehabilitation services and medication treatment.

The number of patients visits to general practice re-
garding CVD was obtained from the Republic Institute for
Health Insurance (RIHI). The total number of hospital emer-
gency visits and hospitalisations were provided by the RIHI;
the average length of stay in hospital due to CVD was eight
days. The number of surgical interventions: percutaneous
transluminal coronary angioplasty (PTCA), coronary artery
bypass grafting (CABG) and coronography was also ob-
tained from RIHI, due to their complete coverage by the
RIHI. The number of diagnostic procedures was estimated
based on the prevalence of the given CVD and the current
clinical practice and guidelines in Serbia 10–13. The number of
rehabilitations was obtained from the Republic Institute for
Public Health; the average length of stay at the rehabilitation
unit was 20.5 days. Utilisation of the medications in hospital
and ambulatory settings aimed at prevention and treatment of
CVD was provided from the RIHI. Data regarding the utili-
sation were considered for the following Anatomical Thera-
peutic Chemical (ATC) classification system medicines
groups: B01 (antitrombotic agents), C01 (cardiac therapy),
C02 (antihypertensives), C03 (diuretics), C07 (beta blocking
agents), C08 (calcium channel blockers), C09 (agents acting
on renin-angiotensin system) and C10 (serum lipid reducing
agents).

The values of resources used were calculated by multi-
plying the resource quantities used in healthcare services for
management of CVD with their unit costs. All costs are de-
rived from the RIHI price list. The RIHI is a leading health
care payer, responsible for the health care of almost the en-
tire Serbian population (7.3 million). Hospitalisation daily
costs are calculated as the average value of days spent in
cardiovascular, neurological and neurosurgical unit, due to
the fact that the RIHI charges hospitalisation cost per diem.
Costs for a diagnostic procedures, both cerebrovascular dis-
ease and coronary heart disease, were calculated as the num-
ber of units consumed multiplied by the sum of different di-
agnostic procedures applied for given disease (e.g. neuro-
logical exam, computed tomography scan, magnetic reso-
nance imaging of the head, basic analysis of blood, bio-
chemical analysis of C-reactive protein, creatine kinase,
electrocardiogram, etc.). The costs of rehabilitation were cal-
culated as the average cost per day spent in rehabilitation
centres, multiplied with the average length of stay (20.5) and
the number of rehabilitation procedures. For ambulatory pre-
scribed medicines we included the pharmacy mark-up and
value added tax.

Healthcare indirect costs

Indirect costs included forgone earning related to mortal-
ity and morbidity due to CVD which were estimated using the
human capital approach. The indirect cost from mortality was
estimated considering the following: the number of premature
deaths due to CVD 14, the number of working years left till re-
tirement (65 years of age for men, 60 for women) 15, unem-
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ployment rate and the 2009 average earnings 16. We also cal-
culated the productivity loss in retirement based on predicted
years spent in retirement, life expectancy, and 2009 average
pension earnings.

The value of indirect cost from morbidity was estimated
as total number of days lost from work obtained from the
RIHI multiplied by the average daily earnings 16. According
to the current legislation 17, the first 30 sick days are paid by
the employer, additional sick days are charged to RIHI. Thus

we estimated the number of employers’ paid sick days as the
total number of persons for which the RIHI paid sick allow-
ances multiplied by 30 days. The authors did not find any
way of estimate the number of days lost due to morbidity
paid by employers not followed by the RIHI coverage.

Due to the fact that an estimate of lost production using
the human capital approach tends to be overestimated, we
also apply the friction cost method. In this case, production
losses are calculated during “the friction period” (time be-
tween the start of absence from work and replacement). This
is estimated to be about 90 days 18, 19. The friction period
adjusted productivity loss was calculated by multiplying the
unadjusted productivity loss, obtained as described above, by
the friction period (90 days) and then dividing this product
by the average duration of work incapacity (calculated in this
study, for CVD patient). A discount rate of 5% was used to
convert all future lifetime earnings into the present value 20.

Sensitivity analysis

To examine the robustness of the results we performed
one-way sensitivity analyses. We assessed the change in the
estimated total cost of CVD resulting from a 20% change in
the volume or the unit price of all direct and indirect costs;
the 20% change was based on the cost of illness study con-
ducted in EU 4. The effect of discounting on indirect costs
was assessed using the rates of 2% and 10%. All analyses
were performed using the Microsoft Excel.

Results

In 2009 women were diagnosed more often with CVD
than men (54% vs 46%). There were 338,279 patients diag-
nosed with hypertension; 505,358 patients with coronary
heart diseases; 221,663 patients with cardiomyopathy;
61,713 patient diagnosed with heart failure and 187,564 pa-
tient with cerebrovascular disease. Most of the diagnosed
diseases occurred in patients aged over 70 (Figure 1).

Direct costs

The total direct costs of CVD in 2009 were € 400 mil-
lion (Table 1). Hospitalisation and surgical and diagnostic
procedures applied to hospitalised patients accounted for €
240.7 million, or 60.13% of the direct costs. The majority of
costs attributable to surgical and diagnostic procedures were
allocated on diagnostic of cerebrovascular sequel (25.48% of
costs allocated on surgical and diagnostic procedures) and
PTCA (30.77% of costs allocated on surgical and diagnostic
procedures). Medication treatment accounted for 38.46% of
total direct costs (€ 154 million). Of these costs, 87.2% was
for prescription medicine covered by the RIHI used by out-
patients. Physician visits at primary care and rehabilitation
accounted just for 0.83% and 0.58%, respectively, of total di-
rect costs.

Indirect costs

The results showed that more than a half million work-
ing days were lost due to incapacity resulting from CVD
(Table 2). Cerebrovascular and coronary heart diseases
caused the longest absence from work, on average, 112.8
days and 100.7 days, respectively. The average length of in-
capacity for all CVD patients was 95 days. The production
losses due to CVD morbidity estimated using the human
capital approach were € 11.6 million; with the friction cost
method the estimate was lower at € 11 million. According to

Fig. 1 – Number of patients diagnosed with cardiovascular diseases according to age. In brackets are the diagnoses defined
by the International Classification of Disease, 10th revision.
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the results, more than 7100 working years were lost from
CVD; 74% of these years lost were from deaths in men. Of
all working years lost in men 83.05% were in the 40–59 year
age range; in women 74.92% of the working years lost were
from deaths in the 40–59 year age range. The mortality costs
due to CVD were estimated to be € 104.4 million. However,
after adjustment for friction period estimate fell to € 102.9
million.

Total costs

Table 3 shows the total costs of CVD for Serbia in
2009. The total costs resulted in € 514.3 million; most of
these costs were used for medication (29.94%), hospital days
(28.97%) and hospital inpatient care – surgical and diagnos-
tic interventions (17.84%). Indirect costs (mortality and
morbidity) accounted for 22.15% of total costs.

Table 1
The direct costs of cardiovascular disease (CVD)

Direct costs Number of
units

Average cost
per unit (€)

Average stay
(days) Total cost (€)

Doctor (GP) visit at clinic 1 596 638 2.07 3 312 193
Hospitalisations due to CV complications 521 514 35.71 8 149 000 960
Interventions due to CV complications

PTCA (without stent) 13 500 1 455.79 19 653 171
drug eluting stent (DES) 6 750 1 058.23 7 143 042
bare metal stent (BMS) 6 750 211.65 1 428 638

Coronography 18 300 494.96 9 057 839
By-pass revascularisation; graft (CABG) 4 800 3 083.54 14 801 003
Diagnostic procedures for cerebrovascular disease* 146 024 160.04 23 369 984
Diagnostic procedures for coronary heart disease† 521 514 31.22 16 280 080
Rehabilitation due to CV complications 9 695 11.69 20.5 2 322 803
Medication treatment

antitrombolytic medicine (utilised in hospital) 1 821 787.45 4 330 162
outpatient reimbursed medicine (covered by
RIHI) 36 630 948.55 130 490 385

outpatient medicine (patient participation) 36 630 948.55 19 160 657
Total direct cost (€) 400 350 917

*Diagnostic procedures for cerebrovascular disease include: neurological exam, computed tomography (CT) scan, and magnetic resonance imaging (MRI)
of the head;  †diagnostic procedures for coronary heart disease include: basic analysis of blood, additional analysis of C-reactive protein (CRP), creatine
kinase (CK), myoglobin, and troponin-I, echocardiogram, electrocardiogram, and ergometry; GP – general practitioner; CV – cardiovascular; PTCA –
percutaneous transluminal coronary angioplasty; CABG – coronary artery bypass grafting; RIHI – Republic Institute for Health Insurance.

Table 2
The indirect costs of cardiovascular disease

Indirect costs Number of
units

Average cost
per unit (€) Total cost (€)

Mortality
working years lost (men) 5 270.3 5 628.6* 19 738 507
working years lost (women) 1 857.7 5 628.6* 7 279 430
years lost in retirement (men) 8 693 2 523.6† 20 246 645
years lost in retirement (women) 26 080 2 523.6† 55 617 209

Morbidity (number of days lost from work)
RIHI paid 353 130 22.3 7 472 293
employer paid 168 720 22.3 3 570 145

Total indirect cost (€) 113 924 229
*Average annual earnings in 2009. For all future years the values of annual earning were discounted at 5% depending on the age of death; †Average
annual pension in 2009. For all future years the values of annual pension were discounted at 5% depending on the age at which death occurred.

Table 3
The total costs of cardiovascular disease

Type of costs Value (€) Percentage of total cost (%)
Direct costs

doctor (GP) visit at clinic 3 312 193 0.64
hospitalisation 149 000 960 28.97
surgical and diagnostic procedures 91 733 757 17.84
rehabilitation 2 322 803 0.45
medication treatment 153 981 203 29.94

Total direct cost 400 350 917 77.85
Indirect costs

mortality 102 881 791 20.00
morbidity 11 042 438 2.15

Total indirect cost 113 924 229 22.15
Total costs (€) 514 275 146 100
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Sensitivity analysis

The baseline estimate of total cost related to CVD was
not sensitive to changes in the input variables (Figure 2).

A change of 20% in volume or cost of hospitalisation
and prescription medicine produced the largest variation in
the baseline estimate of total cost of ± 5.79% and ± 5.07%,
respectively. Regarding the variables included in indirect
costs, the largest impact on total cost had 20% change in the
number of years lost in retirement for women (± 2.16%) and
change in discount rate. When a discount rate of 2% was ap-
plied, the baseline estimate changed for 2.31%; with the rate
10%, the total cost decline for - 2.80%. Changes in all other
variables produced very small effects on the total cost esti-
mate (between 0.06% and 1.03%).

Discussion

CVDs are a costly group of diseases to the health care
system. In 2009, the average CVD direct costs per patient
were over € 300. The results of the direct costs of CVD show
that more than 60% of the costs are attributable to hospitali-
sation and surgical/diagnostic procedures, while medication
treatment represented over 38% of the direct costs. Primary
care, which to some extent can be considered as preventive
medicine, accounts only for 0.83% of direct costs. In the
majority of studies on evaluation of economic burden of
CVD, hospital costs were the most expensive direct category,
with the values of 50–66% of total direct cost, followed by
pharmaceutical expenditures 4, 7, 21, 22. On the other hand,
Maetzel et al. 23 showed that 51.2% of direct costs in hyper-
tension were attributable to drugs, and only 20% to hospitali-
sation. Primary care accounted for only 8.8% in direct costs
in EU, with significant variation between countries, from
0.7% in Greece to 15.9% in Germany 4.

The estimated total indirect costs of CVD in Serbia
were almost € 114 million, with more than 90% attributable

to mortality. The cost of CVD in EU revealed that almost
70% of indirect costs are attributable to mortality; in some
EU countries, like Latvia, mortality represented 90.63% 4.

The total cost of CVD in Serbia was estimated to be
over € 514 million. Only a quarter (22.15%) of total cost was
estimated to be indirect cost (Table 3). In contrast, studies
conducted in UK, Canada, Finland and Mexico 7, 21, 22, 24

noted that much higher percent (in some cases over 50%) of
total cost is attributable to indirect costs. Such difference
could be explained by much lower average earning than in
the above mentioned, Western market economics. Bloom et
al. 25, in the review article of published cost-of-illness studies
on US populations, estimated that more than 48% of total
cost was attributable to indirect costs. A study by Leal et
al. 4, showed that daily and annual earnings in newer EU

countries (like Estonia, Latvia or Lithuania) in 2003, were
more than eight times lower than in older EU countries.
Similar results were observed in other transition countries,
after conducting the different cost of illness studies 26, 27. The
magnitude of the total costs devoted to CVD prevention and
treatment can be best represented as a % of gross domestic
product (GDP). According to our results, total cost of CVD
comprises approximately 1.78% of the total Serbian GDP 15.
In 2009 the total CVD cost was 3.37% of the total American
GDP 1. On the other hand, results of study conducted in
China in 2003, showed that 0.62% of the China GDP was
attributable to direct costs only 28.

In Serbia, women were diagnosed more often with
CVD, primarily coronary heart disease. Similar results were
shown in other studies 1, 23 where the prevalence of CVD was
higher in women. As it would be expected the majority of di-
agnosed patients were older than 70 years. The prevalence of
CVD increases with age, from 38.2% in the age group 40–59
to 82.6% among those aged 80 years or older 1.

A sensitivity analysis indicates that volume or cost of
hospitalisations and medicines are components which are

Fig. 2 – One-way sensitivity analyses of direct and indirect costs resulting from a ± 20% change in the volume or the unit
price of all factors, and discount rates of 2% and 10%. The sensitivity analyses of the factors that resulted with an change

in total cost estimate below ± 0.5% are not shown.
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most likely to affect estimated total cost but the overall im-
pact is small, less than 6% on total cost estimate (Figure 2).

This study has limitations because estimates of costs are
likely to be underestimated. The authors did not include pre-
ventive actions like anti-smoking campaigns in the analysis,
because of unavailability of the quantity of promotion activi-
ties and the amount of money devoted to them in Serbia. A
study on coronary heart disease costs in UK 7 estimated that
less than 0.002% of total cost was attributable to prevention,
so the authors believe that this omission would not affect our
results substantially.

The authors analysis also did not consider the cost of
patient travel expenses. However these costs make up only a
small percentage of CVD costs 29. The out-of-pocket expen-
ditures for different Over the Counter (OTC) medicines or
dietary supplements for CVD were not considered in the
analysis due to no published data regarding the consumption.
As the authors postulated in the Methods section the sick
leave less than 30 days was not included in the study due to
the absence of the data. Also, since we used the prevalence,
top-down approach, productivity losses were estimated as
average earning ad pension. The cost estimate would proba-
bly be different if patient population was divided into sub-
groups according to the education level and socioeconomic
status. However, due to the absence of these data, a more ac-
curate estimate was impossible.

Authors did not focus on the clinical guidelines and
protocols. It would be interesting for further research to
evaluate compliance of the prescribers with the clinical
guidelines, especially with the recommendations regarding
antihypertensive   medications, since our study showed that
almost 30% of a total cost is attributable to medications cost.

In spite of its limitations, this is the first cost of illness
study that estimated direct and indirect costs associated with
CVD in Serbia. Cost of illness studies cannot determine
whether healthcare system is spending too much in a par-
ticular area, in this case CVD, but it has the potential to
identify main cost drivers of the disease. This helps in allo-
cating scant health care resources efficiently, and conse-
quently leads to improved clinical and economic outcomes,
reducing the morbidity and mortality of CVD, resulting with
the substantial financial savings. Also, the magnitude and
pattern of expenditure can guide research priorities and deci-
sion makers in the development of better action plan in order
to decrease the burden of CVD.

Conclusion

CVD is a high costly group of diseases with the heavy
burden to society. The total costs in 2009 represented ap-
proximately 1.8% of the Serbian GDP. The authors believe
that the results of this study would be of special interest for
national health policy makers to bridge the gap between in-
vested resources and needs, in order to improve CVD out-
comes. High efforts should be made and taken to prevent
CVD in order to reduce medical costs and productivity losses
to society.
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Abstract

Background/Aim. Recent studies have shown that bio-
logical treatments for rheumatoid arthritis can change the
course of rheumatoid arthritis and improve functional abil-
ity of patients with rheumatoid arthritis. In spite of this fact,
use of biological therapy is still limited by high prices of
these medicines, especially in countries in socioeconomic
transition. The aim of our study was to compare cost-
effectiveness of a combination of tocilizumab and metho-
trexate with methotrexate alone for rheumatoid arthritis in
Serbia, a country in socioeconomic transition. Methods.
For the purpose of our study we designed a Markov model
using data on therapy efficacy from the available literature,
and data on the costs of health states calculated from rec-
ords of actual patients treated in the Clinical Center Kra-
gujevac, Serbia. The duration of one cycle in our model was
set at one month, and the time horizon was 480 months (40
years). The study was done from the social perspective, and
all the costs and outcomes were discounted for 3% per year.
Results. Treating rheumatoid arthritis with disease-
modifying antirheumatic drugs (DMARDs) alone was more

cost-effective in comparison with a combination of biologic
treatment with tocilizumab and DMARDs. The total costs
for treating a patient with DMARDs for one year were on
average 261,945.42 RSD, or 2,497.70 Euro and the total
costs for treatment with tocilizimab plus DMARDs were on
average 1,959,217.44 RSD, or 18,659.20 Euro. However,
these results are susceptible to changes in costs and treat-
ment effects of tocilizumab in patients with more severe
forms of rheumatoid arthritis. Conclusion. Our results
show that the use of tocilizumab for rheumatoid arthrits in
economic environment of Serbia is not cost-effective. Use
of tocilizumab for treating rheumatoid arthritis can become
affordable, if costs of its use become lower. In order to start
using expensive biologic medicines in patients in transitional
countries, special strategy and pricing policy of international
pharmaceutical companies are necessary, which would in-
clude calculation of prices of biologic medicines on the ba-
sis of local pharmacoeconomic studies.

Key words:
arthritis rheumatoid; economics, pharmaceutical;
biological therapy; methotrexate; serbia.

Apstrakt

Uvod/Cilj. Nedavne studije ukazale su da biološka terapija
za reumatoidni artritis može menjati tok bolesti i popraviti
funkcionalnu sposobnost obolelih. Uprkos tome, upotreba
bioloških lekova ograni ena je visokom cenom ovih lekova,
posebno u zemljama koje su u socioekonomskoj tranziciji.
Cilj ovog istraživanja bio je da se uporede troškovi i efekat
kombinacije tocilizumaba i metotreksata sa metotreksatom
u terapiji reumatoidnog artritisa u Srbiji, zemlji u socioeko-
nomskoj tranziciji. Metode. Za potrebe ovog istraživanja
konstruisan je Markovljev model na osnovu podataka o efi-

kasnosti iz dostupne literature, dok su podaci o troškovima
za sva zdravstvena stanja procenjeni iz dostupne dokumen-
tacije obolelih od reumatoidnog artritisa koji se le e u Klini-
kom centru Kragujevac, Srbija. Jedan ciklus u modelu tra-

jao je jedan mesec, a ukupan vremenski horizont bio je 480
meseci, odnosno 40 godina. Studija je izvedena sa aspekta
društva u celini, a svim troškovima i ishodima je pridodata
diskontna stopa od 3%. Rezultati. Le enje reumatoidnog
artritisa standardnom, nebiološkom terapijom je u pogledu
odnosa troškova i efekata povoljnije u pore enju sa biološ-
kom terapijom tocilizumabom u kombinaciji sa standar-
dnom nebiološkom terapijom. Ukupni troškovi le enja re-
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umatoidnog artritisa standardnom nebiološkom terapijom
tokom jedne godine le enja po bolesniku iznose 261 945,42
dinara Republike Srbije, odnosno 2 497,70 eura, a ukupni
troškovi le enja tocilizumabom u kombinaciji sa standar-
dnom nebiloškom terapijom u toku jedne godine po paci-
jentu iznose 1 959 217,44 dinara Republike Srbije, odnosno
18 659,20 eura. Ipak, ovi rezultati su podložni promenama i
uticaju troškova i efekata terapije tocilizumabom kod boles-
nika sa težom formom bolesti. Zaklju ak. Rezultati našeg
istraživanja pokazuju da primena tocilizumaba u le enju re-
umatoidnog artritisa nije farmakoekonomski isplativa. Pri-
mena tocilizumaba za le enje reumatoidnog artritisa može

postati isplativija u farmakoekonomskom smislu, ukoliko
cena tocilizumaba postane niža. Upotreba skupe biološke
terapije kod obolelih od reumatoidnog artritisa u zemljama
u socioekonomskoj tranziciji može biti izvesna jedino uz
postojanje posebne strategije i cenovne politike internacio-
nalnih farmaceutskih kompanija, što podrazumeva odre i-
vanje cene ovih lekova na bazi lokalnih farmakoekonomskih
studija.

Klju ne re i:
artritis, reumatoidni; farmakoekonomika; biološka
terapija; metotreksat; srbija.

Introduction

Rheumatoid arthritis is a chronic disease characterized
by systemic inflammation and continous irreversible de-
struction of joints mediated with immunological mecha-
nisms 1. Rheumatoid arthritis affects 0.5–1% of general
population, with severe destructions of joints encountered in
15% of patients. The prevalence of rheumatoid arthritis is 3–
4 times higher in women than in men, with the tendency to
rise with aging 2, 3. Diagnosis of rheumatoid arthritis is based
on the criteria established by the American College of
Rheumatology (ACR), and 4 of 7 criteria must be present:
morning stiffness, arthritis in 3 or more joint areas, arthritis
of hand joints (more than 1 joint), symmetrical arthritis,
rheumatoid nodules, elevated serum rheumatoid factor and
typical radiographic changes (with exception for the two last
criteria, the listed changes must persist for at least 6 weeks) 4.
These criteria have been lately recognized as less sensitive
and updated by the European League Against Rheumatism
(EULAR) during 2010, with special concern for early arthri-
tis 5. The Health Assessment Questionnaire (HAQ) is a
dominant instrument for capturing a state of disability in pa-
tient with rheumatoid arthritis. The HAQ estimates func-
tional status of patients in several domains: disability, pain
and discomfort, adverse drug reactions and economic issues
of treating rheumatoid arthritis. Nowdays, HAQ is the most
widely used techinque for evaluating disability in patients
with rheumatoid arthritis 6.

The therapeutic approach in rheumatoid arthritis in-
volves two strategies: to prevent the spread of chronic in-
flammatory process and to ensure protection of affected
joints from further deterioration 7. Treatment of rheumatoid
artritis with standard disease modifying anti-rheumatic drug
(DMARDs), and newer biologic therapy, alone or in combi-
nation, has proven efficacy. Among DMARDs, methotrex-
ate, sulphasalasine and leflunomide with their immunosu-
pressant actions have shown the greatest impact on the
course of rheumatoid arthritis 8. Methotrexate is considered
to be the gold standard for treatment of rheumatoid arthritis
because of its good efficacy and moderate adverse reactions.
However, the response to methotrexate is sometimes inade-
quate or unsatisfying, so biologic medicines remain the only
solution 7. The targets of biologic medicines are different
cytokines or their receptors, and these medicines (etanercept,

adalimumab, infliximab, tocilizumab, rituximab and others)
have shown beneficial effect on the course of rheumatoid
arthritis 7, 9, 10. Biologic therapy use differs among Europian
countries and depends mostly on available budgets for buy-
ing these medicines. High prices of biologic medicines are
the main reason for restrictive utilization of these medi-
cines 11. The majority of European countries uses similar
criteria for reimbursing prescription of a biologic medicine
like those recommended by the National Institute for Clinical
Excellence (NICE) from U.K.: treatment with biologic medi-
cine (mostly with a TNF blocker) is given to a patient whose
response to methotrexate is poor and incomplete; if there is
no response to the first biologic medicine after 3 to 6 months
of treatment, the patient should be switched to another bio-
logic medicine 12–14.

In spite of large evidence on therapeutic effects of bio-
logic medicines on rheumatoid arthritis, the data is limited to
economic aspects of this therapy, especially with newer bio-
logic medicines. The question of cost-effectiveness ratio is
important issue nowadays, especially in countries in socio-
economic transition, since introduction of new medicines
often means a substantial increase in total health care costs.
Economic burden of rheumatoid arthritis involves direct and
indirect costs, and it depends mostly on prices of a pre-
scribed medication 11.

The aim of this study was to compare cost-effectiveness
of two therapeutic strategies in patients with rheumatoid ar-
thritis: treatment with DMARDs alone or in combination
with tocilizumab using a Markov model based on data on ef-
ficacy from published clinical trials and costs sampled from
the economic environment in Serbia.

Methods

The Markov model was designed in order to compare
the cost-effectiveness of two therapeutic strategies for pa-
tients with rheumatoid arthritis. The startegies were therapy
with DMARDs alone and therapy with a combination of
DMARDs and tocilizumab. For the purpose of modelling we
presented rheumatoid arthritis as 5 primary health states
based on the Health Assesment Questionnaire (HAQ), ac-
cording to Kobelt et al. 15. These states reflect chronic course
and severity of rheumatoid arthritis: HAQ score less than
0.6, HAQ score from 0.6 to 1.1, HAQ score from 1.1 to 1.6,
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HAQ score from 1.6 to 2.1 and HAQ scores higher than 2.1.
For every node we added death as potential state. After tak-
ing into account activity of the disease, each primary HAQ
state was subdivided into two new states: one with high and
another with low activity. Each state in the model except
death was not definitive, and a hypothetic patient could move
from one to another state, depending on natural course of the
disease and experiences from clinical trials. The initial pa-
tient distribution, transitional probabilities, utilities, and ef-
fectiveness of the two treatment options were obtained from
the available literature 15–17, while the costs of health states
were calculated from records of actual patients treated in
Clinical Center Kragujevac, Serbia.

The duration of one cycle in our model was one month,
and the time horizon was 480 months (40 years). All the
costs and outcomes were analyzed from social perspective
and discounted for 3% annually. For the purpose of model-
ling, we conducted a pilot survey to estimate costs of rheu-
matoid arthritis. We analyzed all the aspects of economic is-
sues of treating rheumatoid arthritis. Using interview tech-
niques we collected data from our patients about direct (costs
of medicines, hospitalization, diagnostic procedures, medical
exams etc.) and indirect costs (costs of transportation, lost
wages etc.) of treating rheumatoid arthritis. All the costs
were expressed in 2010 Serbian dinars (RSD) and the data on
health services utilization were collected from files of rheu-
matoid arthritis patients, for each HAQ state and disease ac-
tivity score separately. The patients were randomly chosen
from the population of patients with rheumatoid arthritis
treated in the Clinical Center Kragujevac, Serbia, during one
year (from June 2009 to June 2010). The prices of health
services were obtained from the Republic Institute for Health
Insurance (RIHI) Tariff Book and prices of medicines were
those from the list of medicines financed by the RIHI, issued
in 2010 18. The process of modelling requires a definition of
willingness to pay, i.e. how much a society is willing to pay
for one quality-adjusted life year (QALY) gained with cer-
tain treatment of the disease. For societies in socioeconomic
transition there is a recommendation from the World Bank
that the value of willingness to pay should be equal to two to
three multiples of gross national income per capita. In case
of Serbia, gross national income per capita (GDP/capita) was
563,400 dinars (RSD) in 2009 19. We also used the value of
average monthly net income in Serbia during 2009 to calcu-
late the costs of lost wages.

The model was constructed using TreeAge pro® soft-
ware, version 2006 20. We performed Monte Carlo simula-
tions using microsimulation trial, where cohorts of virtual
patients, which consist of 1,000 virtual patients, passed
through all hypothetical scenarios. The model of Monte
Carlo simulation randomly chooses patients from the cohort,
and every patient from the cohort runs through different sce-
narios and results are the summaries as incremental cost-
effectiveness ratio 21–23. For each therapeutic option we cal-
culated the mean costs and the mean effects, and expressed
them also as incremental cost-effectiveness ratio. We fol-
lowed the following outcomes: gains in utility for each ther-
apy option, expressed as QALYs gained, and total and mean

costs incurred by each therapeutic option. Incremental cost
effectiveness ratio for tocilizumab vs DMARDs therapy as
baseline was also calculated. Two-way sensitivity analysis (±
50% of baseline values of a variable) was performed in order
to check for robustness of the model results, and its outcome
is shown as a Tornado diagram.

Results

Treating rheumatoid arthritis with DMARDs alone was
more cost-effective than a combination of biologic treatment
with tocilizumab and DMARDs. The total costs for treating a
patient with DMARDs for one year (2009–2010) were on
average 261,945.42 RSD, or 2,497.70 Euro (on August 12,
2010) and total costs for treatment with tocilizimab plus
DMARDs were on average 1,959,217.44 RSD, or 18659,20
Euro (on August 12, 2010) (Figure 1).
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Fig. 1 – Total costs for one year-treatment (2009–2010) per
patient for DMDARs and a combination of tocilizumab and

metotrexate (prices on August 12, 2010).

Using the cost-effectiveness calculation method we com-
pared total costs per QALY gained for both examined thera-
peutic options. The results of this method indicate that stan-
dard non-biological therapy requires much less investment
than therapy with a combination of tocilizumab and metho-
trexate for higher gain in QALY. Treatment with standard
non-biological therapy for gain of one QALY requires invest-
ment of 1,446,640.78 RSD, which is more cost-effective than
treatment with tocilizumab and methotrexate together which
costs 6,171,321.57 RSD per QALY gained. The results of
cost-effectiveness analysis are shown in Table 1.

The distribution of incremental cost-effectiveness ratios
(ICERs) calculated by Monte Carlo simulations (using a co-
hort of 1,000 virtual patients) for total costs per QALY is
shown in Figure 2. For therapeutic option combination of to-
cilizumab and metotrexate the calculated ICERs (with only
methotrexate as baseline comparator) for the majority of
virtual patients fall on the left side of willingness-to-pay line,
which indicates that this kind of biological therapy for rheu-
matoid arthritis in Serbian socioeconomic enviroment is not
cost-effective.

In order to check robustness of our conclusion, we
made two-way sensitive analysis using a Tornado diagram.
In this analysis, all the parameters were varied simultane-
ously in the range ± 50%. The most influential variables
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were those which describe state with HAQ score higher than
2.1: the costs for non-biological therapy for HAQ states
higher than 2.1, discount rate for the costs, the costs for bio-
logical therapy for HAQ state higher than 2.1 with low ac-
tivity of the disease, utility score for HAQ state higher than
2.1 with high activity of the disease and discount rate for ef-
fects of the treatment. With changes in these variables, the
value of the net monetary benefit becomes negative, within
the range from -7.3 to -2.8 milions of Serbian dinars, which
means that our conclusion is susceptible to changes in costs
and treatment effects of tocilizumab in patients with more
severe forms of rheumatoid arthritis.

Discussion

Efficacy of tocilizumab has already been tested in a re-
cent randomized controlled clinical trial, and because it
achieved a significant benefit on the course of rheumatoid
arthritis, it was approved for treatment of rheumatoid arthrits
in Europian Union 24, 25. Nevertheless, pharmacoeconomic
studies on tocilizumab in rheumatoid arthritis have not been
conducted to this date, and certainly not based on socioeco-
nomic enviroment of Balkan countries in transition from
controlled economy to free market.

The use of biological therapy for rheumatoid arthritis is
not common within the Serbian health system, and is limited

mostly by high prices of these medications and restrictive
treatment guidelines. Similiar experience has been gained by
physicians and patients in most countries of Balkan region 11.

The results of our model suggest that therapy with a
combination of tocilizumab and methotrexate in comparison
with methotrexate alone is not cost-effective. A gain in
QALYs is lower and costs are higher with tocilizumab and
methotrexate together than with methotrexate alone. Apart
from relatively moderate clinical effect of tocilizumab, an
important reason for such an outcome was a large dispropor-
tion between prices of medicines, which are almost the same
in Serbia and in developed European countries, and prices of
health care services, which are 10–100 times lower in Serbia
than in developed countries. Therefore, beneficial effects of
tocilizumab on decrease in health care utilization do not
translate to significant savings in costs. The prices of health
care services in Serbia are controlled by the RIHI, which
publishes them periodically in its internal publications,
which are not accessible to general public. To show how un-
realistic these prices are, we mention the prices of one hos-
pital day for basic care, which range from 10 to 20 euro, de-
pending on the branch of medicine. Actually, we have two
systems operating in the same time: free market rules for
medicines, and controlled economy rules for health care
services. Such duality inevitably creates paradoxical results
of health economics studies situated in Balkan countries in
socioeconomic transition.

The sensitivity analysis shows that this conclusion
could be changed if the effectiveness of tocilizumab is in-
creased in more severe forms of rheumatoid arthritis (which
is unlikely to happen, since the degree of efficacy was well-
established) or if the price of tocilizumab goes down and the
prices of health care services go up. The second option (de-
crease in the price of medicine) could happen if the producer
of tocilizumab finds interest to increase the volume of its
sales in transitional and other poor countries and maintain
profit selling more of the less expensive medicine. For the
time being, this is also the only option how patients with se-
vere forms of rheumatoid arthritis in transitional Balkan
countries could reach this effective but very expensive medi-
cine.

In order to start using expensive biologic medicines in
patients in transitional countries, special strategy and pricing
policies of international pharmaceutical companies are nec-
essary. The prices of biologic medicines should be calculated
on the basis of local pharmacoeconomic studies (like this

Table 1
Cost effectiveness analysis of the two therapeutic strategies: disease modifying anti-rheumatic drug  (DMARDs)

only and tocilizumab in combination with methotrexate

Therapeutic
option Costs (RSD)

The
difference in

costs
(RSD)

Effectiveness
expressed in
quality ad-
justed life

years
(QALY)

The difference
in effectiveness

(QALY)

Cost-effectiveness
ratio

( RSD/QALY)

Incremental
cost

effectiveness
ratio (ICER)

DMDARs 7.788.768,97 5.38 1.446.640,78
Tocilizumab +
methotrexate 20.731.954,15 12.943.185,18 3.36 -2.02 6.171.321,38 (Dominated)

Incremental cost effectiveness Tocilizumab + methotrexate
vs disease modifying drug therapy
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Fig. 2 – Distributions of the incremental cost-effectiveness
ratio (ICER) calculated by Monte Carlo simulation for the

total costs per quality-adjusted life years (QALY) for
tocilizumab and metotrexate comparing with the standard

nonbiological therapy
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one), up to the point where the prices make the studies out-
comes cost-effective. This would provide for the acceptance of
such medicines by the local health insurance funds and suffi-
cient financing to make registration of the medicine in such a
country profitable for the pharmaceutical companies 26.

Conclusion

Due to the progressive nature and chronic course of
rheumatoid arthritis, it is important to estimate cost-
effectiveness of new medicines for rheumatoid arthritis by

pharmacoeconomic modelling. Cost-effectiveness ratio of
tocilizumab could be acceptable if the price of tocilizumab
reaches a lower value. Further research is necessary to in-
dentify a subset of patients with rheumatoid arthritis in
which tocilizumab could be cost-effective therapy.
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Abstract

Background/Aim. In recent years, the focus of interest of
the scientific community is the application of heart markers
as early indicators and prognostic parameters of perinatal
asphyxia (PA). The aim of this study was to evaluate the
significance of clinical application of heart markers in term
newborns with perinatal asphyxia. Methods. During a 3-
year period we analyzed 91 full-term newborns (55 with and
36 without perinatal asphyxia). In all the subjects within the
first 24–48 h after birth, we simultaneously determined se-
rum concentrations of cardiac troponin I, brain natriuretic
peptide, MB fraction of creatine kinase (CK-MB) and C-
reactive protein. Results. In the group of full-term neo-
nates with PA significantly higher levels of cardiac tropon-
inI (p = 0.000), CK-MB fraction (p = 0.000), brain natriu-
retic peptide (p = 0.003) and C-reactive protein (p = 0.017)
were found, compared to the group of healthy full-term
newborns. In merged group (n = 91) cardiac troponin I
level correlated with the fifth minute Apgar score (r = -
0.637, p = 0.000) and the serum lactate concentration in the
first 12h after birth (r = 0.529, p = 0.000). Early increase in
cardiac troponin I > 0.135 μg/L predicted the risk of death
with the sensitivity of 84.6% and specificity of 85.9%, while
the increase in CK-MB fraction, brain natriuretic peptide
and  C-reactive protein did not have a predictive value with
respect to a mortality outcome. Conclusion. Among the
tested cardiac markers, cardiac troponin I is the most sensi-
tive and the only reliable early predictor of mortality in full-
term neonates with perinatal asphyxia.

Key words:
perinatology; asphyxia; biological markers; heart
failure; troponin I; sensitivity and specificity.

Apstrakt

Uvod/Cilj. Poslednjih godina u žiži interesovanja nau ne
javnosti je primena sr anih markera kao ranih indikatora i
prognosti kih parametara perinatalne asfiksije. Cilj ovog
rada bio je da se proceni zna aj klini ke primene sr anih
markera kod terminske novoro en adi sa perinatalnom as-
fiksijom. Metode. Tokom trogodišnje studije analizirano
je 91 terminsko novoro en e (55 sa i 36 bez perinatalne
asfiksije). Kod svih ispitanika odre ivana je simultano se-
rumska koncentracija sr anog troponina-I, moždanog nat-
riuretskog peptida, MB frakcije kreatin kinaze i C-
reaktivnog proteina u prvih 24–48 h po ro enju. Rezulta-
ti. U grupi terminske novoro en adi sa perinatalnom asfi-
ksijom registrovan je zna ajno viši nivo sr anog troponi-
na-I (p = 0,000), CK-MB frakcije (p = 0,000), moždanog
natriuretskog peptida (p = 0,003) i C-reaktivnog proteina
(p = 0,017), u odnosu na grupu zdrave, terminske novoro-

en adi. Nivo sr anog troponina-I bio je u korelaciji sa
Apgar skorom u petom minutu (r = -0,637; p = 0,000) i
koncentracijom laktata u prvih 12 h po ro enju (r = 0,529;
p = 0,000). Rani porast sr anog troponina-I > 0,135 μg/L
ukazivao je na rizik od smrtnog ishoda, sa senzitivnoš u
84,6% i specifi noš u 85,9%, dok porast CK-MB frakcije,
moždanog natriuretskog peptida i C-reaktivnog proteina
nije bio pouzdan prediktor mortaliteta. Zaklju ak. Sr ani
troponin-I je najsenzitivniji i jedini pouzdan prediktor
mortaliteta kod terminske novoro en adi sa perinatalnom
asfiksijom.

Klju ne re i:
perinatologija; gušenje; biološki pokazatelji; srce,
insuficijencija; troponin I; testovi, prognosti ka
vrednost.
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Introduction

Three groups of cardiac markers are routinely used in
adult clinical cardiology: markers of cardiac function, mark-
ers of necrosis and inflammation markers 1. Markers of car-
diac function (cardiac natriuretic peptides) are used in diagno-
sis, monitoring, prognosis and treatment of heart failure 1, 2.
Markers of myocyte necrosis, cardiac troponin I (cTnI) and
cardiac troponin T (cTnT), are included in the new interna-
tional guidelines for diagnosis and treatment of acute myo-
cardial infarction 1, 3. Markers of inflammation, particularly
C-reactive protein (CRP), play an important role in risk
stratification and application of appropriate therapy in acute
coronary syndrome 1, 4.

Acute coronary syndrome (ACS) refers to a spectrum of
clinical presentations ranging from unstable angina, to non-
ST-segment elevation myocardial infarction (NSTEMI) and,
finally, to ST-segment elevation myocardial infarction
(STEMI). Patients with unstable angina can be separated
from those with NSTEMI by measuring the levels of tro-
ponin as cardiac-specific markers which can reveal minimal
(microscopic) myocardial necrosis. With that in mind, it is of
paramount importance to determine troponin reference val-
ues and detection limits, which is the subject of extensive
evaluation and standardization at the international level 5.

The application of biochemical markers in perinatal as-
phyxia (PA) has not been sufficiently studied in the litera-
ture. McAuliffe et al. 6 in the study of 110 infants, mean
gestational age of 39.9 weeks (33.4–42.3 weeks), were ana-
lyzed for cTnI levels and correlated with intrapartal risk
factors and blood pH levels. These authors found a signifi-
cant difference in the level of cTnI in the observed groups. In
84/110 (76%) of the newborns they found the mean value
(median) of cTnI to be 0.03 ng/mL (0.03–0.881 ng/mL) and
in 26/110 (23.6%) it was 0.5 ng/mL (0.00–4.3 ng/mL). Also,
they found that 90 percentile for healthy neonatal population
represents the value of cTnI < 0.05 ng/mL, reported in
12/110 (10.9%) of respondents, on the basis of their results.
In 5/110 (4.5%) of respondents in this study, the cTnI value
was registered > 0.1 ng/ml, which according to the reference
values for adults, might indicate cardiac morbidity and sig-
nificant consequences. Comparing the group of patients with
normal and high concentrations of cTnI, McAuliffe et al. 6

noted significantly lower blood pH (7.24 ± 0.09) in the pa-
tients with intrapartal risk factors and high levels of serum
cTnI, compared with the group of healthy term newborns
(pH = 7.32 ± 0.07). The results of these and other authors
suggested that troponin I could be used as early indicator of
PA 6–10.

Most of the neonatal studies are focused on changes in
serum concentrations of cardiac troponins (cTnI/cTnT) and
natriuretic peptides (BNP/NT-pro-BNP) with respect to ges-
tational age, patent ductus arteriosus, degree of respiratory
distress syndrome and/or perinatal asphyxia, applied venti-
latory, inotropic and other therapies. It was found that the in-
crease in these biochemical markers was often in proportion
with the diameter of patent ductus arteriosus, degree of respi-
ratory distress syndrome and perinatal asphyxia, hypoxic is-

chemic encephalopathy and other serious conditions which
are the cause of significant mortality and long-term morbid-
ity 7, 11–18.

In adult patients with chronic heart failure, increased
levels of cardiac troponins or BNP / NT-pro-BNP have a
prognostic significance. High values of these biomarkers
were demonstrated to be associated with higher mortality and
higher rates of repeated hospitalizations 1, 3, 19–22. Elevated
levels of these biomarkers in acute coronary syndrome were
also associated with increased mortality and increased inci-
dence of recurrent ischemic events 23, 24.

In neonatal studies, increased BNP / NT-pro-BNP lev-
els, as markers of heart failure, positively correlated with
elevated levels of serum troponins as markers of myocyte
necrosis, indicating severe myocardial damage with possible
fatal outcome 13.

C-reactive protein is a highly sensitive but not a specific
marker of acute inflammation 4, 25. In newborn infants infec-
tion is a common cause of neonatal morbidity and mortality.
Early and rapid diagnosis of systemic infection is very im-
portant for the timely treatment, and the role of CRP, as an
early marker of inflammation, is very important. On the
other hand, a well-known prognostic significance of in-
creased CRP levels in adults with coronary ischemia open
the discussion on the possibilities of implementing CRP as a
prognostic marker of post-asphyctic myocardial lesions in
newborns 25.

The aim of this study was to assess whether there is a
significant difference in serum cardiac troponin I, creatine
kinase MB fraction, brain natriuretic peptide and CRP be-
tween the groups of term neonates, with and without PA. The
aim of this study was also to precisely determine the predic-
tive value of each of the above mentioned biomarkers with
respect to fatal outcome in the examined group of term new-
borns with PA.

Methods

This study was conducted at the Center of Neonatology,
Pediatric Clinic and Maternity Gynecology and Obstetrics
Clinic, Clinical Centre Kragujevac, during the period August
2007 – January 2010. The study was retrospective-
prospective and non-interventional. Not a single diagnostic
procedure was performed solely for the purpose of the study
but was conducted within the framework of referent neonatal
protocols and was approved both by the parents written con-
sent, and the Ethics Committee, Clinical Center in Kra-
gujevac, No. 01-613.

A previously conducted pilot study, determined that to
get a statistically significant difference in the level of tro-
ponin I compared to the group of neonates without PA
(power of the study 80%,  statistical significance 0.05), the
minimal number of examinees in the group of neonates with
PA was 36.

During a 3-year study we analyzed 108 subjects, 17
neonates were excluded from the study. Exclusion criteria
were: proven congenital heart defect (1 hypoplastic left heart
syndrome, ventricular septal defect and pulmonary artery
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stenosis and 2 atrial septal defects), chromosomal aberrations
(1 Edwards and 2 Downs syndrome), and conatal sepsis (9
patients with positive blood cultures).

The study included a total of 91 full-term neonates (55
with and 36 without perinatal asphyxia). The clinical diagno-
sis of PA was based on the criteria Caliskan et al. 12 and Zu-
pan Simunek 26.

Inclusion criteria for the study were: the history of fetal
asphyxia and gynecology/obstetric complications; cardiores-
piratory and neurological depression defined by Apgar score
< 4 in the 1st minute and < 7 in the 5th minute after delivery;
metabolic acidosis (defined as a lactate level > 3.7 mmol/L
in the first 1–12 hours after birth); respiratory distress; con-
vulsions, coma or hypotonia in the first 48 h after birth; hy-
potension and/or oliguria; multiorgan failure.

Following variables were analyzed in both the groups
of examinees: the 5th minute Apgar score; blood lactate lev-
els in the first 1–12 h after birth (capillary blood sample,
analyzed by a gas analyzer Gem Premier 3000; reference
values  0.3–3 mmol/L); serum level of the second generation
troponin I (cTnI-Ultra) determined simultaneously with other
biomarkers (CK-MB, BNP and CRP) in the first 24–48 h af-
ter birth [enzyme-linked immunosorbent method on a Biom-
erieux mini Vidas ELFA (“enzyme-linked fluorescent as-
say”)]. For this type of analyzer in the adult population, nor-
mal values (99. percentile) of serum level of cTnI-Ultra were
< 0.01 μg/L with coefficient of variation of 10% (from 0.01
to 0.11 μg /L) 27. For the neonatal population, the reference
value for the second-generation cTnI is still not known,
whereas the first generation cTnI reference range is from
0.01 to 2.8 μg/L, depending on authors 28–30; creatine kinase
MB fraction (CK-MB) level was determined by a biochemi-
cal analyzer Beckman Coulter. For such analysis, the adult
population reference range is 2–25 U/L, while for the neo-
natal population 95th percentile for healthy full-term new-
borns is 72 U/L 10; The level of "brain" natriuretic peptide
(BNP) was determined from the same sample of blood on the
immunochemical analyzer Axsym. In the adult population
BNP reference value is < 108 pg/mL while in the neonatal
population it varies from 231.6 ± 197.5 pg/mL in the first
week of life,  to 48.449 ± 49.1 pg/mL in the later period 31;
serum concentration of C-reactive protein (CRP) was deter-
mined by the biochemical analyzer Beckman Coulter. The
reference value in the Clinical Center Kragujevac laboratory,
irrespective of age, is < 5 ng/mL.

To analyse of basic respondent’s clinical characteristics
we used descriptive statistics – mean and standard deviation.

To display the mean values of biochemical markers and other
variables, whose distribution was not normal we used descrip-
tive statistics – median and quartiles. To compare the mean
values of variables two populations were used: Mann-Whitney-
test and ANOVA. The correlation of two numerical character-
istics was examined using Spearman's and Pearson's correlation
coefficient. The suitability of numeric variables was tested us-
ing ROC (receiver operating characteristic) curves.

Results

In the group of 55 asphyxiated newborn infants there
were 31 (56.4%) males and 24 (43.6%) females. The average
gestational age (GA) was 39.5 ± 1.3 weeks and the average
birth-weight (BW) 3429 ± 571 g. All of them presented with
fetal distress syndrome and/or abnormal obstetric history.
Furthermore, all had clinical signs of cardiorespiratory and
neurological disability [i.e., Apgar score recorded at the first
minute < 4, Apgar score at the 5th minute < 7, seizures (< 48
h after birth), hypotonia or comma, hypotension and/or oli-
guria and multiorgan dysfunction with postnatal blood lac-
tate level > 3.7 mmol/L (1–6 h after birth)]. Nineteen out of
55 newborns (34.5%) were delivered by caesarean section.
Thirty-one out of 55 (56.4%) newborns required respiratory
and 23 (41.8%) pressure support; 13 (23.6%) had critical
cardiorespiratory problems or multiorgan dysfunction and
died. The median 5th minute Apgar score  in this group of
newborn infants was 5 (range 3–7), and mean value of lac-
tate levels  8.63 ± 4.43 mmol/L. Median CRP concentration
was 4.2 mg/L (range 1.9–12.1 mg/L). The median value of
CK in the same group of neonates was 1,550 U/L (range
608–4736 U/L) and the mean value of CK-MB fraction
240.7 ± 212.1 U/L. The median level of cTnI in the group of
asphyxiated newborn infants (both survived and non-
survived) was 0.08 g/L (range 0.02–0.17 g/L).

In the control group of 36 non-asphyxiated healthy
newborn infants there were 17 males and 19 females. The
average BW was 3,455 ± 352 g and GA 39.8 ± 1.1 weeks.
All the participants had Apgar score > 8 at 5th minute (me-
dian 9) and their lactate levels were 1.04 ± 0.36 mmol/L.

Table 1 shows the average serum concentrations of the
analyzed biochemical markers in the groups of full-term
newborns with and without perinatal asphyxia, measured
during the first two days of life. There was a statistically sig-
nificant difference in concentrations of all the investigated
biochemical markers (CRP, cTnI, CK-MB and BNP) be-
tween the examined groups of neonates.

Table 1

Average value of the analyzed biochemical markers in the observed groups

Analyzed biochemical markers Asphyxiated newborns
(n = 55)

Healthy newborns
(n = 36) p

Lactate (mmol/L),  ± SD 8.63 ± 4.43 1.04 ± 0.36 0.000
C-reactive protein (mg/L) 4.20 (IQR 1.9–12.1) 2.60 (IQR 0.8–4.8) 0.017
Cardiac troponin I (μg/L) 0.08 (IQR 0.02–0.17) 0.01 (IQR 0.01–0.01) 0.000
Creatine kinase-MB (U/L),  ± SD 240.69 ± 212.13 78.83 ± 39.14 0.000
B-type natriuretic peptide (pg/mL),
 ± SD

993.05 ± 1259.51 278.98 ± 190.47 0.003

p – statistical significance; IQR – interquartile range.
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In both groups of patients (n = 91), all the investigated
biochemical parameters (CRP, cTnI, CK-MB and BNP) cor-
related with the parameters of perinatal asphyxia (5th minute
Apgar score and lactate concentration) (Table 2). However,

in the group of full-term neonates with perinatal asphyxia,
5th minute Apgar score and lactate concentration signifi-
cantly correlated only with cTnI and CK-MB levels (Tables
2 and 3).

CTnI level negatively correlated with the 5th minute
Apgar score (unified group r = -0.637; group with PA r = -
0.318), and positively correlated with the serum lactate level
(r = 0.529 in unified group and r = 0.399 in PA group) and
the concentration of CK-MB (r = 0.507 in the unified group
and r = 0.410 in the PA group). The correlation between
cTnI and CRP was less pronounced (unified group r = of

0.345, a PA group r = 0.290), whereas there was no correla-
tion between the concentrations of cTnI and BNP (unified
group r = 0.279; group with PA r = 0.115) (Tables 2 and 3).

In the merged group of patients (n = 91) CRP (p =
0.181) and BNP (p = 0.095) there were no reliable predictors
of death. CK-MB had a borderline predictive value for a
mortality outcome (p = 0.017). Among the tested biochemi-
cal markers only the cardiac troponin I with the area under
the ROC curve of 0.896 and serum lactate levels with an area
under the ROC curve of 0.894 had a highly significant pre-
dictive value for fatal outcome (p = 0.000) (Table 4). For a
threshold of 0.135 mg/L, cTnI was a predictor of death with
sensitivity of 84.6% and specificity 85.9%.

Table 2
Correlation of perinatal asphyxia indicators with cardiac damage parameters showed by correlation coefficients (r) in the

merged group (newborns with and without perinatal asphyxia) (n = 91)
Analyzed markers Lactate CRP cTnI CK-MB BNP

Apgar scores at 5th min r = -0.839
p = 0.000

r = -0.228
p = 0.032

r = -0.637
p = 0.000

r = -0.449
p =  0.000

r = -0.341
p = 0.022

Lactate (mmol/L) – r = 0.348
p = 0.001

r = 0.529
p =  0.000

r = 0.533
p = 0.000

r = 0.613
p = 0.000

CRP (mg/L) – – r = 0.345
p = 0.001

r = 0.337
p = 0.002

r = 0.340
p = 0.021

cTnI (μg/L) – – – r = 0.507
p = 0.000

r = 0.279
p = 0.061

CK-MB (U/L) – – – – r = 0.405
p = 0.005

p – statistical significance; CRP – C-reactive protein; cTnI – cardiac troponin I; CK-MB – creatine kinase-MB; BNP – B-type natriuretic peptide.

Table 3
Correlation of indicators of perinatal asphyxia with cardiac damage parameters showed by

correlation coefficients (r) in the group with perinatal asphyxia (n = 55)
Analyzed markers Lactate CRP cTnI CK-MB BNP
Apgar score
5th min

r = -423
p = 0.000

r = -0.086
p =  0.541

r = -0.318
p = 0.019

r = -0.286
p = 0.051

r = -0.408
p = 0.148

Lactate (mmol/L) – r = 0.242
p = 0.090

r = 0.399
p = 0.004

r = 0.318
p = 0.035

r = 0.494
p = 0.073

CRP (mg/L – – r = 0.290
p = 0.033

r = 0.279
p = 0.057

r = 0.203
p = 0.469

cTnI (μg/L) – – – r = 0.410
p = 0.004

r = 0.115
p = 0.684

CK-MB (U/L) – – – – r = 0.277
p = 0.317

p – statistical significance; CRP – C-reactive protein; cTnI – cardiac troponin I; CK-MB – creatine kinase-MB; BNP – B-type natriuretic peptide.

Table 4
Analysis of serum biochemical markers after asphyxia as a predictor of death

by ROC (receiver operating characteristic) curve in the merged groups of patients (n = 91)
Statistical valuesAnalyzed biochemical

markers AUC p Cut-off Sensitivity Specificity
Lactate (mmol/L) 0.894 0.000 8.65 83.3% 84.0%
CRP (mg/L) 0.616 0.181 5.0 61.5% 71.4%
Troponin I (μg/L) 0.896 0.000 0.135 84.6% 85.9%
CK-MB (U/L) 0.717 0.017 126 83.3% 63.9%
BNP (pg/mL) 0.791 0.095 372.45 100% 65.1%

p – statistical significance; AUC – area under the curve; CRP – C-reactive protein; cTnI – cardiac troponin I; CK-MB – creatine kinase-MB;
BNP – B-type natriuretic peptide.



Volumen 71, Broj 2 VOJNOSANITETSKI PREGLED Strana 153

Simovi  AM, et al. Vojnosanit Pregl 2014; 71(2): 149–155.

Discussion

The diagnosis of myocardial damage in newborn infants
was previously based on clinical examination, suggestive
electrocardiographic or echocardiographic examinations and
increasing value CK-MB isoenzyme. Numerous studies have
shown that CK-MB isoenzyme, and particularly total creatine
kinase, cannot be regarded as specific cardiac enzymes in the
neonatal period, but the interpretation of their increasing con-
centrations in infants must be viewed with extreme caution 32.

Major goals of neonatal studies were both to define
normal values of cardiac biochemical markers in the neonatal
population, and to evaluate factors that may have impact on
their serum concentrations 6–10, 28–30.

In our study the reference value of troponin I Ultra in
healthy newborn infants was 0.0183 ± 0.026; mediana 0.01
(0.01–0.01) μg/L. A statistically significant higher mean
concentration of cTnI and others investigated biochemical
markers of perinatal asphyxia (lactate, CRP, CK-MB and
BNP) was found in the group of asphyxiated full-term new-
born infants compared to the group of healthy full-term neo-
nates. Similar to our results, Costa et al. 33 and Rajakumar et
al. 34 in two separate studies found a correlation of increased
cTnT and signs of myocardial damage in newborns with PA.
Szymankiewicz et al. 35 studied 39 asphyxiated newborn ver-
sus 44 nonasphyxiated newborns and tried to relate the cTnT
to echocardiographic findings of myocardial damage. The
cTnT was measured within 12 and 24 hours of life. Asphyxi-
ated infants had higher levels of cTnT (0.141 versus 0.087
ng/mL) nonasphyxiated infants (p < 0.01).

In asphyxiated newborns heart failure is the conse-
quence of “hypoxic-ischemic lesions or hypotensive necro-
sis” 33, and it can accurately be assessed through measure-
ment of cardiac troponin I serum concentrations. At birth,
cardiac troponin I is not found in skeleton muscles and other
tissues, but only in the myocardium, and its level does not
change under the influence of regenerative or degenerative
processes in muscles 30, 32, 33. Iacovidou et al. 36 analyzed
changes in the level of cTnI in fetuses with intrauterine ar-
rest, due to chronic malnutrition and hypoxia of the fetus,
and found a correlation between cTnI levels in neonates and
pregnant women, assuming that the increase in neonatal cTnI
level is the result of transplacental cTnI transit from mother
to fetus. On the other hand, Trevisanuto et al. 37, similar to
our results, showed a significant increment in cTnI level in
asphyxiated newborn infants. Comparing levels of cTnI in
asphyxiated full-term neonates (gestational age 34–40
weeks), with  cTnI levels  in  serum of their mothers, these
authors found no significant association, which is similar to
the results of Alexandre et al. 38, who also founded that
transplacenar cTnI passage is not possible. Based on such
findings Trevisanuto et al. 37, concluded that increased cTnI
level is not related to the mother, but is strictly the conse-
quence of increased fetal and neonatal production due to or-
gan lesions in perinatal asphyxia.

In the group of full-term neonates with PA we found a
significant correlation between increased serum cTnI levels
and standard clinical markers of perinatal asphyxia such as

the 5th minute Apgar score and serum lactate levels 6, 15. The
5th minute Apgar score and serum lactate levels also posi-
tively correlated with serum CK-MB levels but less signifi-
cantly than with cTnI, similar to other authors. This is in
agreement with recently published reports showing that CK-
MB is both less specific and less sensitive in detecting car-
diac involvement and in early prediction of poor out-
come/death in neonates with PA 10, 12, 39.

We found that cTnI is a highly sensitive and specific
marker of myocardial damage as part of terminal multi-
system failure 8, 10, 12, 15, 16.

In recent years, an increasing number of neonatal study
is trying to determine the value of cardiac troponin I and T,
as early indicators of critically ill newborns with PA, which
would in future allow monitoring of therapeutic response and
improvement of cardioprotective strategies.

Türker et al. 40 in their original study compared the levels
of cTnI in 109 critically ill (mechanically ventilated neonates)
with cTnI levels in the control group (48 healthy and 48 new-
born infants requiring only the first stage of intensive care
unit). According to the results of these authors in a group of
critically ill, mechanically ventilated infants, there was a sig-
nificant increase in cTnI (median 1.4 ng/mL, the min. 0 to
max. 13.0 ng/mL;  p < 0.001), compared to the control group
(median 0, min from 0 to max. 1.84 ng/mL). Also in the group
of critically ill children with fatal outcome there has been a
significant increase in cTnI (p < 0.001), (6.6 ng/mL; 1.3–13.0
ng/mL) compared to the patients who survived (1.3 ng/mL; 0–
8.0 ng/mL). Reciver-operator curve showed that early increase
in cTnI could be a sensitive predictor of death in critically ill
newborns with the confidence interval of 96%.

Similar to other authors, we found an association of in-
creased cTnI values with several variables related to illness
severity. A statistically significant higher mean concentration
of cTnI was associated with the need of respiratory support:
0.11 μg/L (0.04–0.18); p = 0.039 and to the use of inotropic
drugs: 0.15 μg/L (0.06–0.56); p = 0.006, compared to the
group without cardio-respiratory support: 0.01 μg/L (0.01–
0.04). The results of our study suggest that early increase in
cTnI could be used as an important prognostic marker, since
serum cTnI > 0.135 mg/L predicted a mortality outcome with
sensitivity of 84.6% and specificity 85.9% 40, 41.

CRP, as a non-specific indicator of tissue damage 42,
and BNP, as insufficiently sensitive indicator of perinatal as-
phyxia, neither correlated with 5th minute Apgar score and
serum lactate levels, nor were reliable predictors of mortality
outcome in neonates with PA,  in our study.  One-time blood
samples in a wide interval of 24–48 h could have a limiting
effect on results analysis according to the different period of
elimination of observed biochemical markers 43. On the other
hand, such findings could be explained by the fact that BNP
is secreted primarily from the myocardium of heart chambers
in response to pressure/volume overload 1, 2, 13, while the in-
crease in cTnI is the result of hypoxia and/or myocardial is-
chemia 1, 3, 5, 29, 33, 43. Heart failure is a complex clinical syn-
drome and a single biochemical marker, such as BNP, may
not reflect all of its features. Measurement of both serum
BNP levels, as markers of cardiac load, and cTnI levels, as
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markers of myocardial damage, could open new perspectives
in diagnosis, prognosis and monitoring of critically ill as-
phyxiated newborns with heart failure 44.

Conclusion

Cardiac troponin I, a highly specific and sensitive
marker of myocardial damage, can be used as a prognostic
marker of perinatal asphyxia in full-term newborn infants.
Increase in cardiac troponin I > 0.135 mg/L in the first 24–48
h after birth may predict fatal outcome with sensitivity of
84.6% and specificity 85.9%.

Creatinine kinase MB fraction is both sensitive and
specific marker of myocardial damage, but its predictive
value is less significant than cTnI.

C-reactive protein is not sensitive indicator of perinatal
asphyxia and, accordingly, its increase in the serum cannot
be used for early prediction of outcome.

The increase in serum BNP levels in the population of
full-term newborns, in our study did not appear to be a reli-
able predictor of perinatal asphyxia. Further studies on more
patients are necessary to assess its predictive capacity in
terms of mortality outcome in full-term neonates with peri-
natal asphyxia.
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Abstract

Background/Aim. Endobronchial tuberculosis (EBTB) is
a specific type of pulmonary tuberculosis which often affect
the tracheobronchial tree, and can be microbiologically
and/or pathohistologically confirmed. The aim of the study
was to determine the clinical features and diagnostic aspects
of EBTB. Methods. This retrospective study was con-
ducted at the Clinic for Lung Diseases, Clinical Center of
Serbia, Belgrade, from January 1997 to December 2007. All
patients with EBTB confirmed by bronchoscopy with bi-
opsy during a study period were analysed. Data included the
patient’s medical history, a physical exam, chest X-ray, my-
cobacterial analysis of sputum samples, endoscopic types
and patohistological confirmation. Results. In the study,
57.6% of the patients were males. The most frequent
symptoms were cough (71.2%), malaise (54.2%), fever
(49.2%), weight loss (40.7%), and hemoptysis (13.6%). Most
of the patients were diagnosed within 30 days of symptoms
onset. Sputum examination showed acid-fast bacilli in
31.4% of the patients, while sputum culture for tuberculosis
bacilli were positive in 55.9% of the patients. The most
common radiographic localization was in the upper lung
lobes (63.5%). Cavities were present in 60.4% of the pa-
tients. The most common endoscopic subtype determined
by bronchoscopy were nonspecific bronchitis (39.9%) and
edematous-hyperemic subtype (36.4%). Conclusion. EBTB
was more frequent among men, and  among people in their
fifties in our country. Detailed bronchoscopic examination,
correlated with clinical and laboratory findings, will improve
diagnostic rate and provide timely therapy.

Key words:
tuberculosis, pulmonary; diagnosis; signs and
symptoms; radiography; bronhoscopy; histological
techniques.

Apstrakt

Uvod/Cilj. Endobronhijalna tuberkuloza (EBTB) je tu-
berkuloza traheobronhijalnog stabla, mikrobiološki i/ili
patohistološki potvr ena. Cilj rada bio je da se odrede
klini ke karakteristike i dijagnosti ki aspekt endobronhi-
jalne tuberkuloze. Metode. Ova retrospektivna studija
sprovedena je u Klinici za plu ne bolesti Klini kog cen-
tra Srbije u Beogradu u periodu od januara 1997. do kraja
decembra 2007. god. Analizirani su svi bolesnici sa
EBTB koja je potvr ena bronhoskopski i biopsijom u
navedenom periodu. Prikupljeni su anamnesti ki podaci
bolesnika, podaci o fizikalnom pregledu i radiografiji plu-
a, laboratorijske analize sputuma, uz bronhoskopsku i

patohistološku potvrdu. Rezultati. U studiji je bilo
57,6% osoba muškog pola. Naj eš i simptomi bolesti bili
su kašalj (71,2%), znojenje (54,2%), povišena telesna
temperatura (49,2%), gubitak telesne mase (40,7%) i he-
moptizije (13,6%). Kod ve ine bolesnika dijagnoza je po-
stavljena unutar 30 dana od po etka simptoma. U spu-
tumu je kod 31,4% bolesnika potvr en Mycobacterium tu-
berculosis, a kultura je bila pozitivna kod 55,9% bolesnika.
Na radiografskom nalazu naj eš e su bili zahva eni gor-
nji režnjevi plu a (kod 63,5% bolesnika). Kaverne je
imalo 60,4% bolesnika. Bronhoskopski nalaz je kod naj-
ve eg broja pokazivao nespecifi ni bronhitis (39,9%) i
edemohiperemi ni podtip EBTB (36,4%). Zaklju ak. U
našoj zemlji EBTB je zna ajno eš a kod muškaraca i
osoba u pedesetim godinama života. Bronhoskopski na-
laz koreliše sa klini kim i laboratorijskim nalazom i omo-
gu ava lakše postavljanje dijagnoze i pravovremenu tera-
piju.

Klju ne re i:
tuberkuloza plu a; dijagnoza; znaci i simptomi;
radiografija; bronhoskopija; histološke tehnike.
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Introduction

Endobronchial tuberculosis (EBTB) is a specific type of
pulmonary tuberculosis (TB) which often injuries the tra-
cheobronchial tree, and can be microbiologically and/or
pathohistologically confirmed 1. The diagnosis of EBTB is
frequently delayed until the onset of serious bronchial steno-
sis with resultant atelectasis and bronchiectasis 2. EBTB of-
ten presents a diagnostic challenge because the clinical pres-
entation varies, and some patients can have normal chest ra-
diography, even though the acid-fast bacilli (AFB) positive
sputum sample is present 3. EBTB may have a prolonged and
insidious course and mimic lung cancer, or an acute course,
and imitate bronchial obstruction, aspiration of a foreign
body or pneumonia, and sometimes the clinical course can be
asymptomatic. Because of the complexity and different
prognosis, an endoscopic EBTB classification was adopted
based on morphological characteristics of the seven subtypes
(actively caseating, edematous hyperemic, fibrostenotic, tu-
morous, granular, ulcerative, and nonspecific bronchitic)
proposed by Chung and Lee 4. The course of EBTB differs
according to the endoscopic type. Actively caseating, ede-
matous hyperemic, and fibrostenotic subtypes most fre-
quently lead to the formation of bronchostenosis that is the
most serious complication of EBTB 5. All subtypes can be
transformed one into another. The outcome of the treatment
for all subtypes is predictable, except for the tumorous form.
Fibrostenosis may develop later, after a nine-month doctri-
naire treatment (a combination regimen composed of four
kinds of anti-tuberculosis drugs – the commonly used drugs
include isoniazid, rifampicin, pyrazinamide and ethambutol),
which was observed in one third of cases. Endoscopic type
can predict bacillar prominence and anticipate the extent and
duration of the disease (the edematous hyperemic form, the
granulous form, and non-specific bronchitis occur in the
early stages, while other forms indicate a widespread dis-
ease). The proportion of EBTB in pulmonary TB is about
10–40% 3. Although the TB incidence has decreased during
the last few decades in Serbia 6, this disease remains an im-
portant public health problem especially among patients
older than 65 years 7. The incidence rates being for the last
few decades 32–36 per 100,000 inhabitants, up to the last
few years when they decreased to 24–26 per 100,000 in-
habitants. However, there are a few data about EBTB in our
country, and in the region of Balkan and Southern Europe as
well, even in the countries with high TB prevalence 8.

The aim of this study was to determine common clinical
features and diagnostic aspects of EBTB in our patients.

Methods

This retrospective study was conducted at the Clinic for
Lung Diseases, Clinical Center of Serbia, Belgrade, from
January 1997 to December 2007. A total of 118 consecutive
patients with EBTB were hospitalized and treated in our
hospital, during the study period. All the cases with EBTB
confirmed by bronchoscopy with biopsy during study period
were analysed. For each patient we had a questionnaire filled

out. Data included the patient’s medical history, physical
exam, chest X-ray, bronchial examination with bronchial bi-
opsies and mycobacterial analysis of sputum samples. Statis-
tical Package for Social Sciences (SPSS) program-version
15.0 was used for data entry and analysis. Statistical differ-
ences were evaluated using the chi-square test and t-test.

The Institutional Ethics Committee approved the study.

Results

There were 68 (57.6%) men and 50 (42.4%) women,
the ratio being 1.4 : 1. The mean age was 44.3 ± 4.32 years
(ranged from 16 to 73 years). Twenty four (20.3%) of the
patients were older than 60 years. At the time of diagnosis,
there was a significant tendency for the women that had
EBTB to be younger than 40 years, compared to the men (p
= 0.05) (Figure 1).
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Fig. 1 – Percentage of patients with endobronchial
tuberculosis according to age and sex.

Closed bars – men; open bars – women.

Nearly half (47.8%) of the patients were diagnosed
within 30 days of symptom onset. The clinical presentation
of EBTB varied. Five (4.2%) patients were asymptomatic, all
the other patients have at least one symptom of TB. Symp-
toms and their duration before diagnosis are presented in Ta-
ble 1, the dominant being cough 84 (71.2%) and general
weakness 64 (54.2%), followed by fever 58 (49.2%), weight
loss 48 (40.7%), and hemoptysis 16 (13.6%), respectively.
Hemoptysis were significantly more frequent in males than
in females (p = 0.04), but without differences according to
age. Beside that, other complaints included chest pain
(31.4%), sweating (17.8%), and dyspnea (12.4%), and 3.4%
patients were hoarse. A predisposing disease or condition
was recorded in 43 (36.4%) patients. Forteen (11.9%) pa-
tients had diabetes mellitus. A small number of patients, 5
(4.2%) had been previously treated for TB, on average 28.5
years earlier, ranging between 10 and 40 years.

In patients with EBTB, a unilateral process was more
frequent (59.5%) than bilateral (41.5%). Upper lung fields
were the most frequently involved in 63.5% of the patients
(Table 2). Cavernous lesions were notified in 60.4% patients.

TB was confirmed by direct microscopy and/or culture.
Sputum examination for acid-fast bacilli (AFB) was positive
in 31.4%, and culture in 55.9% of the patients.

The most common bronchoscopic findings were nonspe-
cific bronchitis and edematous-hyperemic subtype (Table 3).
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Table 2
Roentgenographic site in 118 patients with

endobronchial tuberculosis
Localisation Patients, n (%)
Right upper lobe 27 (22.9)
Left upper lobe 22 (18.6)
Both side – upper lobes 26 (22.0)
Middle lobe 6 (5.1)
Right lower lobe 8 (6.8)
Left lower lobe 6 (5.1)
Both side – diffusely 23 (19.5)
Total 118 (100.0)

Table 3
The bronchoscopic findings in 118 patients with

endobronchial tuberculosis
Bronchoscopic findings Patients, n (%)
Actively caseating 10 (8.5)
Edematous-hyperemic 43 (36.4)
Fibrostenotic 10 (8.5)
Tumorous 5 (4.2)
Granular 3 (2.5)
Nonspecific bronchitis 47 (39.9)
Total 118 (100.0)

Of the 118 patients, 111 (94.0%) cases presented with
chronic tuberculous bronchitis on the pathological findings
of biopsy obtained by bronchoscopic procedures while only
6% cases presented tuberculous granuloma.

Discussion

This research encompassed one of the largest numbers
of a series of EBTB cases in the region of Balkan. We found
that there were more male than female ETBT patients in the
fifth decade of life (sex ratio 1.4 : 1), which is confirmed by
papers from different regions (Hong Kong, Korea, China,
Japan, Brazil) 9–13. In contrast, the preponderance of females
among patients with EBTB is stated in the works of other
authors 14.

Respiratory symptoms in EBTB, according to our re-
sults, were nonspecific. Cough and fatigue dominate, fol-
lowed by fever, weight loss and hemoptysis. Cough was the
most common symptom according to the results of other
studies 1, 15. Thoracic pain was present in almost a third of
our patients (31.4%), whereas this symptom was less fre-
quently observed (15%) by other authors 3, 9. In our study
group, 13.6% of the patients had hemoptysis, while accord-

ing to other papers, 25% to 40.2% of the patients had he-
moptysis 9. General symptoms, such as weakness, fever, and
weight loss, were present in a significant number of patients,
according to the results of this study and other studies, as
well 3, 9. As for the duration of symptoms prior to diagnosis
of TB, according to our results, the interval varies from 1
week to l year, but the severity of symptoms (most com-
monly cough and fatigue) most likely contributed to the fact
that almost half of patients came for a checkup during the
first 30 days of the onset of symptoms. Short average period
from disease onset to diagnosis of EBTB, when compared to
overall pulmonary TB in the same settings, could be ex-
plained by clear clinical symptoms that lead to suspicion to
EBTB and faster implementation of diagnostic procedure.
Other authors describe precisely this diversity of symptoms
and their intensity: with symptoms that mimic asthma 9, 13, 14,
aspiration of a foreign body, and lung cancer 16–18. An
asymptomatic form of the disease is also possible and it was
observed in five patients in our study.

In terms of the bacilarity of sputum in EBTB, several
different results have been published. Thus, some stud-
ies 1, 4, 13 confirm the assumption of high infectivity of pa-
tients with EBTB by the presence of simple sputum positive
for AFB in 51.8–91% patients. On the other hand, some
studies 1, 9, 14 report on a significantly lower (9.1–17%) posi-
tive sputum for AFB. The results of the present study con-
firm AFB in one third of the patients, while the Löwenstein-
Jensen culture of sputum samples were positive in over half
the cases, which is consistent with the results reported by
other authors 4. Certainly, different histological types EBTB
correspond to these contradictory findings. It was noted that
the endoscopic ulcerative form and actively caseating type of
EBTB have higher sputum positivity, which is not the case
with edematous-hyperemic and fibrostenotic type 5, so that in
these cases the histological confirmation of disease fiber-
bronchoscopy is required, while negative sputum for AFB
does not exclude the diagnosis of EBTB.

Radiographic analysis of the lungs of the patients in our
study showed that cavernous changes in the lungs were pres-
ent in about two-thirds of the patients with EBTB and this
finding did not differ significantly from the results in the lit-
erature 13. None of the patients had chest radiography with-
out pathological changes, in our study. In contrast to our
work, many studies have ascertained the presence of normal
chest radiographs in 10–20% of cases 9, 10, 14, 19. Normal chest
radiography is a diagnostic trap for EBTB that is why the di-
agnosis of the disease is often delayed 20. The authors agree

Table 1
Symptoms of endobronchial tuberculosis

Duration of symptoms (days)Symptoms Patients
n (%)  ± SD median min-max

Cough 84 (71.2) 98.6 ± (96.9) 60.0 1–450
Hemoptysis 16 (13.6) 55.7 ± (110.7) 10.0 1–365
Fever 58 (49.2) 47.3 ± (37.8) 30.0 2–150
General weakness 64 (54.2) 87.4 ± (84.9) 60.0 10–450
History of weight loss 48 (40.7) 90.1 ± (91.8) 60.0 20–450

The total number of patients is higher than 118 because some of the patients had more than one symptom.
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that the most common radiographic localization of pulmo-
nary TB is in the upper lobes which was confirmed by our
results, as well (63.5%). The middle and lower lobes, as
atypical radiographic presentations, in our work were af-
fected in 17% of the patients, while the same results, were
found in up to 42–90% of patients, according to the litera-
ture 21, 22.

The most common endoscopic forms of EBTB deter-
mined by bronchoscopy in our study were nonspecific bron-
chitis in 39.8% of the patients, followed by the edematous
hyperemic form in 36.4%, while the granular form was re-
corded in only 2.5% of the cases, and no patient had ulcera-
tive EBTB form. These results differ from those in the study
by authors who  made a proposal of classification, Chung
and Lee 4 and Lee et al. 23, which showed the most frequent
occurrence to be the actively caseating form (43%), while
nonspecific bronchitis (7.9%) and ulcerative type (2.7%)
were the rarest represented. The differences could most
likely be explained by the duration of the disease until bron-
choscopy, that is, endoscopic exploration. In our study, in
approximately half of the patients the disease was diagnosed
by bronchoscopy during the first month, which resulted in
the highest frequency of nonspecific bronchitis and edema-
tous-hyperemic type, which confirmed the observation that
these forms occur in the early stages of EBTB 8. Bronchos-
copy was performed in order to obtain good aspirate sample
for bacteriologic analysis, and later to use the same sample to
test the susceptibility to antituberculosis (AT) drugs. Con-
cerning difficulties of Mycobacterim tuberculosis isolation, it
was the case in the past from time to time up to 3–4 years
ago, due to the periods when sputum induction could not be
performed at all because of a lack of essential equipment (the
nineties of 20th century and first few years of new millen-
ium). This diagnostic procedure was conducted in the pa-
tients with radiological findings which were not enough per-
suasive of TB process, and in a certain proportion in the pa-
tients without bacteriologic confirmation of TB. They were

treated with AT drugs for 3–4 weeks, and when at the first
check-up, chest x-ray did not show any initial improvement
(initial regression of lesions) and who did not provide good
or not at all sputum sample for bacteriologic diagnosis, even
after sputum induction, so there was a problem how to con-
firm the suspition of TB process. Bronchoscopy was also
used to exclude any other underlying or concommitant dis-
ease. Due to a serious problem of increasing incidence of
lung cancer in our country, in the last decade more than
27% 24, it is very important to use bronchoscopy as diagnos-
tic tool.

A histologic confirmation of EBTB is of  great impor-
tance in the prevention of further spread of TB and to elimi-
nate the suspicion of  malignancy 25. It is also useful in dif-
ferentiation  from the other granulomatosis, mostly sarcoido-
sis. We found TB granuloma in 6% of the patients. When
EBTB cannot be diagnosed by histologic confirmation find-
ings after repetitious examinations, diagnosis should be es-
tablished by a combination of clinical, bacteriological and
bronchoscopic findings and aggressive treatments must be
performed to eradicate Mycobacterium tuberculosis to avoid
tracheobronchial stenosis 26.

Conclusion

In our patients, EBTB was more frequent among men,
and among people in their fifties. Detailed bronchoscopic
examination is unavoidable as being a simple and reliable di-
agnostic procedure, correlated with clinical and laboratory
findings. This procedure alone will improve diagnosis accu-
racy rate and provide timely therapy.
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Abstract

Background/Aim. Multidetector computed tomography
(MDCT) characterised by speed and precision is increas-
ingly accessible in emergency wards. The aim of our study
was to determine the most common injuries to the chest re-
gion, as well as type associated extrathoracic injuries, and
the treatment outcome. Methods. This prospective study
included 61 patients with blunt trauma who were submitted
to computed tomography (CT) of the thorax. The number
of injuries was evaluated by organs and organ systems of the
chest. The cause of the injury, the length and the outcome
of the treatment, and the presence of injuries in other re-
gions were assessed. Results. Chest injuries were associated
with injuries to other regions in 80.3% cases, predominantly
injuries to extremities or pelvic bones in 54.1% cases, fol-
lowed by head injuries in 39.3% patients. Associated tho-
racic injuries were present in 90.9% of patients with lethal
outcome. Lung parenchymal lesions, pleural effusions and
rib fractures were the most common injuries affecting
77.1%, 65.6% and 63.9% of the cases, respectively. Con-
clusion. Blunt chest trauma is a significant problem affect-
ing predominantly males in their forties and it is usually
caused by a motor vehicle accident. In case of pneumome-
diastinum or mediastinal haematoma, the use of 3D recon-
structions is advised for diagnosing possible tracheobron-
chial ruptures and thoracic aorta injuries. Increased resolu-
tion of CT scanners yielded a large number of findings that
are occult on radiography, especially in the event of lung pa-
renchymal and pleural injuries. However, none imaging mo-
dality can replace surgical judgement.

Key words:
wounds, nonpenetrating; thorax; diagnosis;
tomography, x-ray computed; multiple trauma;
treatment outcome.

Apstrakt

Uvod/ Cilj. Multidetektorska kompjuterizovana tomografija
(MDCT) koja se odlikuje brzinom i preciznoš u sve više se
koristi u odeljenjima urgentne medicine. Cilj istraživanja bio je
da se utvrde naj eš e povrede grudnog koša, udružene vanto-
rakalne povrede, kao i da se ustanovi ishod le enja. Metode.
Ova prospektivna studija obuhvatila je 61 bolesnika sa tupom
traumom. Svakom bolesniku ura en je CT grudnog koša, kao
deo inicijalne dijagnostike. Procenjen je broj povreda po or-
ganima i organskim sistemima grudnog koša. Evidentiran je
uzrok povrede, dužina i ishod le enja, kao i prisustvo povreda
u drugim regijama. Rezultati. Povreda grudnog koša bila je
udružena sa drugim regijama kod 80,3% bolesnika i to naj e-
e sa povredama ekstremiteta ili kostiju karlice kod 54.1%

bolesnika, potom sa povredama glave kod 39,3% bolesnika.
Kod 90,9% bolesnika sa smrtnim ishodom postojale su prid-
ružene povrede grudnog koša. Lezije plu nog parenhima,
pleuralni izlivi i frakture rebara bile su naj eš e povrede kod
77,1%, 65,6% i 63,9% bolesnika, respektivno. Zaklju ak.
Tupa trauma grudnog koša je zna ajan problem prevashodno
kod muškarca u etrdesetim godinama i obi no je uzrokovana
saobra ajnim nezgodama. U slu aju pneumomedijastinuma ili
medijastinalnog hematoma, savetuje se koriš enje 3D rekon-
strukcija u postavljanju dijagnoze potencijalne traheobronhi-
jalne povrede i povrede grudne aorte. Pove ana rezolucija CT
skenera dala je veliki broj nalaza koji su teško vidljivi na radi-
ografiji, naro ito u slu aju povrede plu nog parenhima i pleu-
re. Trebalo bi imati na umu me utim, da nijedna tehnika sni-
manja ne može da bude jedini faktor pri odlu ivanju o hirur-
škom le enju.

Klju ne re i:
povrede, zatvorene; toraks; dijagnoza; tomografija,
kompjuterizovana, redgenska; povrede, multiple;
le enje, ishod.
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Introduction

The clinical presentation of thoracic trauma ranges
from a minimum of pain to a state of shock, and about a
third of thoracic injuries require hospital treatment 1. Two
thirds of patients with multiple blunt injuries have a chest
injury, whereas severe chest injuries are associated with
other injuries in 70–90% of patients 2. What matters is
whether a patient is in immediate danger and if radiological
examinations can be made safely 3. After initial clinical
evaluation and stabilisation of traumatised patients, radio-
logical methods play an important role in evaluation of in-
juries 4. The initial diagnostic approach to chest trauma is
typically based on chest X-ray at admission. With respect
to its limits, chest X-ray can be a valuable diagnostic tool
providing a wide range of information. However, it is well-
known that information provided by standard chest X-ray
could be insufficient in diagnosing both vascular and non-
vascular thoracic injuries 3, 5–8. Computed tomography (CT)
was primarily used for thoracic aortic injuries, but numer-
ous studies found that CT is more sensitive to other tho-
racic injuries 2, 4, 9–11. Due to the lack of time and in order to
avoid unnecessary radiation, chest CT is often performed in
injured patients when CT examination of the abdomen or
head has already been indicated, because of the frequent
association between thoracic and extrathoracic injuries 4, 12.
Multidetector computed tomography (MDCT), a new valu-
able tool in modern medicine that is characterised by speed
and precision, is increasingly accessible in emergency
wards. However, regardless the growing application of
MDCT examinations in emergency departments, it should
be borne in mind that MDCT examination should not delay
necessary surgery 13.

The aim of this study was to determine the most com-
mon type of injuries to the chest region, associated extratho-
racic injuries, and the treatment outcome.

Methods

This prospective study included 61 patients (mean age
43.9 years) with blunt trauma who were treated in our clini-
cal center and who were submitted to CT scan of the thorax
as part of their initial assessment. It should be emphasised

that the patients got their CT examination report within clini-
cally reasonable time, independently on our study.

These CT examinations were recorded and saved, to let
us evaluate the number of injuries by organs or organ sys-

tems of the chest. The description thereof was carried out by
entering each patient’s data separately into the protocol of
the study. These data included the following injuries: rib
fracture, vertebral fracture, sternal fracture, scapular fracture,
clavicular fracture, subcutaneous emphysema, chest wall
haematoma, pneumothorax, pleural effusion, lung injury,
pneumomediastinum, mediastinal haematoma, tracheobron-
chial rupture, oesophageal injury, aortic injury, pneumoperi-
cardium, pericardial effusion, and diaphragmatic rupture.

After transferring or discharging a patient, we assessed
the cause and the time of injury, the length and the treatment
outcome, and the presence of injuries in other regions.

The description of numeric variables was performed
using classical methods of descriptive statistics (arithmetic
mean) and measures of variability (standard deviation,
minimum and maximum values). Relative values were used
in tables. Nonparametric analysis of variance (F) for the
comparison of three or more groups of data was also used.
The value of p < 0.05 was considered significant.

All CT studies were performed using Siemens 16 and
64-section MDCT (120 kV, 220 mAs/slice, 5 mm section
thickness, pitch of 1.4). Approximately 1.2 m of iodinated
contrast agent (Ultravist 370 or Omnipaque 350) per kilo-
gram of body mass was injected intravenously using a me-
chanical power injector at 2 mL/s.  The volumetric MDCT
data were reconstructed into axial and MPR 1-mm-thick sec-
tions.

Results

The average age of the patients included in this study
was 43.9 years (min 14.0, max 82.0, SD 17.7 years). The
number of male patients was 46 (75.4%), whereas the num-
ber of female patients was 15 (24.6%).

The length of treatment, meaning the length of hospi-
talisation at the Institute for Surgery, Clinical Center of Vo-
jvodina, ranged from 1 to 64 days, with the average of 13.8
days and standard deviation of 14.9. The most common
cause of injury was traffic accident (39; 63.9%). The differ-
ences in the number of patients in relation to the type of in-
jury were statistically highly significant (F = 8.014, df = 3,
p < 0.01), because traffic accidents greatly exceed other
causes of injury (Table 1).

Upon observing the association of thoracic injuries to
other body regions, it can be seen that chest injury was asso-
ciated with injuries of other regions in 49 (80.3%) patients
(Figure 1). Thoracic injuries were associated with injuries to

Table 1
Causes of blunt chest injuries

PatientsMechanism of injury n %
Traffic accident 39 63.9
Fall from height 12 19.7
Severe blow with a heavy blunt object 6 9.8
No reliable data 4 6.6
Total 61 100.0
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extremities or pelvic bones in 33 (54.1%) cases, head injuries
in 24 (39.3%) patients, abdominal and/or pelvis injuries in 16
(26.2%) patients and spine injuries in 15 (24.6%) patients.

9.83%

9.83%

80.33%

Thoracic

Extrathoracic

Thoracic and
extrathoracic

Fig. 1 – Association of thoracic injuries with injuries to other
regions of the body.

The analysis of the treatment outcome of the patients
showed that the patients were usually (20; 32.8%) discharged
to home treatment (Table 2). Lethal outcome was recorded in

the smallest number of the cases (11 patients, 18%). Com-
paring the fatal outcome with the type of injury, we found
that associated thoracic injuries were present in 10 (90.9%)
out of 11 exited patients, whereas an isolated spine injury
existed in only one patient. Independent isolated thoracic
injuries did not lead to death.

According to the protocol of the study, Table 3 presents
the number of patients with injuries in various regions of the
chest. Lung parenchymal lesions, pleural effusions and rib
fractures were the most common injuries affecting 77.1%,
65.6% and 63.9% of the cases, respectively.

Subcutaneous emphysema was detected in 21 (34.4%)
patients. By comparing the association between subcutane-
ous emphysema and rib fractures we observed that follow-
ing patients had a rib fracture: 7 (87.5%) out of 8 patients
with subcutaneous emphysema on the right; 7 (77.8%) out
of 9 patients with subcutaneous emphysema on the left; and
3 (75%) of the 4 patients who had bilateral subcutaneous
emphysema. We also found that 11 (47.8%) out of a total
of 23 patients with right-sided rib fractures had subcutane-
ous emphysema, whereas 19 (59.4%) out of the 32 patients
with left-sided rib fractures had subcutaneous emphysema.

Mediastinal haemathoma was diagnosed in 14 (22.9%)
of the patients, while none of them had an aortic rupture as a
source of bleeding (Figure 2).

Discussion

Our study indicates that chest trauma is an important is-
sue affecting younger population, aged 43.9 on average. Li-
man et al. 14 reported similar mean age (45 years), whereas
Shorr et al. 15 and Wagner et al. 16 presented even lower val-

Table 2
The outcome of treatment

PatientsOutcome n %
Discharged 20 32.8
Transferred to the home institution 12 19.7
Transferred to the Institute for Pulmonary Diseases 18 29.5
Lethal outcome 11 18.0
Total 61 100.0

Table 3
Frequency of injuries to the chest structures

PatientsType of injury n %
Lung injury 47 77.1
Pleural effusion 40 65.6
Rib fracture 39 63.9
Pneumothorax 31 50.8
Subcutaneous emphysema 21 34.4
Vertebral fracture 17 27.9
Chest wall haematoma 14 23
Mediastinal haematoma 14 22.9
Scapular fracture 11 18
Sternal fracture 10 16.4
Pneumomediastinum 10 16.4
Clavicular fracture 7 11.5
Tracheobronchial rupture 1 1.6
Pneumopericardium 1 1.6
Pericardial effusion 1 1.6
Oesophageal injury* 1 1.6
Aortic injury 0 0
Diaphragmatic rupture 0 0

*No clinical feedback confirmed the diagnosis of oesophageal injury.
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ues with the mean age of 32.2 and 36.7 years, respectively.
The fact that males were injured three times more than fe-
males is in accordance with previous publications that re-
ported the participation of male patients in more than 70% of
cases 2, 14, 15.

The length of treatment was 1–64 days (13.8 days on
average). From the Institute for Surgery, Clinical Center of
Vojvodina, the patients were transferred to the home institu-
tion, the Institute for Pulmonary Diseases, rehabilitation
centres, or were discharged to home treatment.

Traffic accidents were the most common cause of
trauma and they accounted for 63.9% of the cases. For this
reason, they are considered the primary and most common
cause of blunt chest trauma 2, 12, 15.  The second most com-
mon cause of injury in our study was fall from height, which
occurred in 19.7% of the patients, and this is also consistent
with the aforesaid publications 2, 12, 15.

Observing the association of thoracic injuries to other
body regions in our group of patients, it can be seen that the
chest injury was associated with injuries to other body regions
in 49 (80.3%) patients. Traub et al. 2 and Trupka et al. 17 also
found a very frequent association of the chest injuries with
extrathoracic injuries, namely in 70–90% and 91.3% of the
cases. Sampson et al. 6 and Shorr et al. 15 reported that tho-
racic injuries were most commonly associated with head in-
juries. In our report, thoracic injuries were associated with
head injuries in 39.3% of the cases, which were the second
most frequent associated injury after limb injuries, which,
though often not diagnosed by CT, were the most frequent
associated injury (54.1%).

The patients’ condition as equal as imaging findings
played important part in the management, which was imple-
mented according to the modern recommendations 18. For
example: the cases with pulmonary contusions were treated
supportively, with early detection and treatment of compli-
cations; the finding of a pleural effusion or pneumothorax
was most often followed by tube thoracostomy drainage of
the respective pleural space; most of the rib fractures were

treated conservatively, except in the cases of flail-chest when
surgical intervention was indicated.

Our finding of 18% of fatal outcomes is similar to that
reached by Wicky et al. 12, that reported the mortality rate of
15.5%. Regarding the outcome of the treatment of polytrau-
matised patients with or without a chest injury, it can be con-
cluded that an associated chest injury existed in 10 (90.9%)
out of 11 decesed patients, while the isolated spinal injury
was diagnosed in only one case. This observation is sup-
ported by the fact that a polytraumatised patient with an as-
sociated chest injury is severely injured by classification.
Such a patient requires a longer hospital stay and suffers le-
thal outcome in a greater number of cases than patients with
serious injuries without an associated thoracic injury 19. Ad-
ditionally, independent isolated thoracic injuries did not lead
to death.

Primack and Collins 4 found the occurrence of rib frac-
tures in over 50% of the patients, as was the case in our study
(64%). Previous studies 4, 5, 12, 20 presented data in sternal
fracture occurring in 7–10% of patients, whereas in our study
this percentage was higher (16.4%) and referred to the num-
ber of fractures identified by MDCT examination. Fractures
of the scapula were also slightly higher than in previous
studies 4, 5, 12, 20, although Traub et al. 2 had found a similar
percentage of clavicular fractures, namely in 9.2% of pa-
tients.

It can be observed that at least 75% of patients with
subcutaneous emphysema, seen as stripes and lines of air in
the chest wall, have at least one fractured rib. This percent-
age is significantly higher compared to the data presented
by Liman et al. 14, according to which 18.4% of the patients
with fractures of the ribs had an associated subcutaneous
emphysema. The difference in the results is probably due to
the fact that a number of our patients already had a tube
thoracostomy because of pneumothorax, as well as because
the results reported by Liman et al. 14 did not apply to the
MDCT examination but to the standard axial CT examina-
tion.

Fig. 2 – Contrast enhanced axial computed tomography (CT) slice shows a mediastinal haematoma, pneumomediastinum,
pleural effusion, rib fracture with dislocation and chest wall haematoma on the left. Multiplanar reformations excluded the

possibility of thoracic aortic injury as a source of mediastinal bleeding.
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Pulmonary contusions appear as geographic, non-
segmental areas of ground glass or nodular opacities on CT
that do not respect lobar boundaries 10. On the one hand,
while pulmonary contusions have been estimated to affect
30–70% of the injured patients 4, 20, 21, our study reported the
slightly higher rate of 77.1%. On the other hand, Sampson et
al. 6 and Traub et al. 2 stated that lung contusions comprised
40% of cases, which is significantly less than in our study.
Fluid collections in dependent part of a pleural space were
attributed to pleural effusions 10. The frequency of pleural ef-
fusion in our study was higher compared to the studies of
other authors 2,6, whereas our previous report 22 detected the
presence of pleural effusion in 73% of the 36 patients who suf-
fered a blunt trauma. Pneumothorax was detected as an accu-
mulation of air in the pleural space 23. The fact that more than
a half of the patients had been diagnosed with pneumothorax
and that even a small one could enlarge under positive me-
chanical ventilation emphasises the importance of early diag-
nosis, for which CT had high sensitivity 23. The increasing use
of CT scanners has led to defining the term ‘occult injuries’ of
pulmonary parenchyma and pleural space, which are ra-
diographically hard or impossible to detect. Consequently,
adequate treatment of these injuries has been and still remains
controversial 24. Certainly, more research is necessary to un-
derstand the clinical significance of these findings.

The rate of mediastinal haematoma in our study (14 pa-
tients, 22.9%) is slightly higher than in previous studies,
which reported the frequency of 7% and 17.7%, respec-
tively 2, 6. The presence of this haematoma, which is re-
flected through increase in density of mediastinal fat, should
always give rise to a suspicion of thoracic aorta injury 24.
However, even though thoracic aorta injury was assumed in
two patients due to clinical findings and chest x-ray (Figure
2), detailed MDCT examination using 3D reconstructions
excluded this possibility. Therefore, mediastinal haemor-
rhage in our patients could be attributed to lesions of the
small veins and fractures of the bone structures, whose
prevalence is estimated at 87.5% in the literature 12.

Pneumomediastinum was observed on CT as streaks of
air surrounding and paralleling the bronchovascular bundles 24.
It was registered in 16.4% of the cases, which is higher than
what was stated by other authors 4, 25. Neither tracheal rupture
nor oesophageal perforation was diagnosed in the 9 out of 10
(90%) patients with traumatic pneumomediastinum. This
could be explained by the Macklin effect, according to which
an alveolar rupture is followed by centripetal air dissection
through the pulmonary interstitium into the mediastinum 26.
Tracheobronchial rupture is rare and occurs in 0.4–1.5% of
cases 5, 12, like in our study, where it was registered in only one

(1.6%) patient. Even on the axial CT slices, we assumed that
the tracheobronchial rupture existed due to pronounced sub-
cutaneous emphysema, pneumomediastinum and pneumotho-
rax. Nonetheless, the site of injury could only be located using
MDCT 3D reconstruction. The site of the rupture was unusu-
ally high in the trachea, unlike frequently described locations,
namely 2.5 cm from the carina for bronchial injuries and 2 cm
above the carina for tracheal injuries 23.

The diagnosis of oesophageal injury was made in one
(1.6%) patient, due to the typical appearance of the mediasti-
num around the oesophagus that included indirect signs such
as the presence of cervical and mediastinal emphysema,
pleural effusion, pneumothorax, change of mediastinal con-
tour due to a leak of fluid and/or mediastinal haemorrhage 23.
Unfortunately, the lack of clinical feedback precluded a
complete evaluation of the patient. In making a diagnosis of
oesophageal injury, usually perforation, CT could be a diag-
nostic modality in patients who are too ill to cooperate in
oesophagography or a supplement in contrast-enhanced lu-
minal studies, so as to further delineate the extent of the dis-
ease and assess the complications 27.

Diaphragmatic injury was not observed in our study,
probably confirming the fact that this kind of injury is more
associated with abdominal rather than thoracic injuries 12.
Although some 19 CT signs of diaphragmatic injury were
detected, no single CT sign could be considered a marker
leading to the correct diagnosis of a blunt diaphragmatic
rupture. Instead, accurate diagnosing requires analysis of all
the signs present 28.

Conclusion

Blunt chest trauma is a significant problem affecting
predominantly males in their forties and it is usually caused
by motor vehicle accidents. In more than 80% of cases it is
associated with extrathoracic injuries, predominantly injuries
to extremities or pelvic bones, followed by head injuries.

The widespread use of MDCT facilitates the diagnosis of
clinically relevant injuries. The existence of subcutaneous em-
physema should always spark suspicion that rib fracture exists.
In any case of pneumomediastinum, especially in the abundant
ones, we advise the use of 3D reconstructions in search of po-
tential tracheobronchial and oesophageal injuries. The integ-
rity of the thoracic aorta must be evaluated in all the planes so
as to exclude its contribution to mediastinal haemorrhage.

Increased resolution of CT scanners yielded a large
number of findings that are occult on radiography, especially
in the event of lung parenchymal and pleural injuries. How-
ever, no imaging modality can replace surgical judgement.
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Abstract

Background/Aim. Homelessness is a problem with social,
medical, economic, political and other implications. Despite
a large number of studies, reports about health-related qual-
ity of life (HRQoL) of homeless persons remain sparse.
There is a summary of consistent evidence that homeless
people have higher prevalence of chronic disease (mental
and somatic) than general population. The aim of this study
was to assess HRQoL and depression in homeless persons
in Belgrade, to describe their sociodemographic factors and
health status (the presence of chronic mental and somatic
diseases and addiction disorders) and analyse impact of so-
ciodemographic factors and health status to HRQoL and
depression of homeless persons. Methods. The study was
conducted in the Shelter for Adult and Elderly Persons in
Belgrade, from January 1 to  January 31, 2012. A set of
questionnaires used in survey included Serbian translation
of SF-36 questionnaire, Serbian translation of Beck Depres-
sion Inventory-II (BDI-II) and sociodemographic question-
naire. Statistical analysis was performed by descriptive and
analytic methods. Results. Our study sample consisted of
104 adult participants. The majority of them were male
(74%) and the mean age in the sample was 48.2 ± 13.0
years. We have found that 35.6% participants had lifetime
diagnosis of psychiatric disorder, most frequently depres-
sion (lifetime prevalence of 15.4% in the study group). The
history of suicide attempts was registered in 28 (26.9%)
participants. Lifetime illicit drugs use was reported by

12.5%, daily smoking by 82.7% and daily alcohol consump-
tion by 8.7% of the participants. Most common somatic
chronic diseases were cardiovascular while chronic lung dis-
eases were the second most frequent. Single chronic disaese
was present in 33 (31.7%) of the participants and comor-
bidity of 2 chronic diseases was present in 20 of them. A
statistically significant difference between participants`
HRQoL SF-36 domain scores and norms of general popu-
lation was found only for role physical domain (lower in
homeless, p < 0.001). ANOVA showed no statistically sig-
nificant difference in SF-36 HRQoL domain and composite
scores between different age groups, nor did marital status,
education level, length of homelessness, alcohol use or
smoking significantly affect the HRQoL. The mean BDI-II
score in the studied population was 19.1 ± 11.6. Severe de-
pression was registered in 20.2% of the participants, moder-
ate in 23.1%, mild in 19.2% and minimal in 37.5%. A highly
significant negative correlation was verified between BDI-II
and all domains and composite scores of SF-36 (p < 0.001).
Conclusion. Measures for prevention of homelessness
should include: foundation of national registry of homeless
persons, development of systemic multisectorial coopera-
tion and special psychosocial intervention strategies. In
homeless population, health care measures should be fo-
cused on prevention and treatment of mental health disor-
ders and chronic somatic diseases.

Key words:
homeless perons; health status; quality of life; serbia.

Apstrakt

Uvod/Cilj. Besku ništvo predstavlja problem sa širokim
društvenim, zdravstvenim i ostalim implikacijama. Postoje
brojni dokazi da besku nici imaju višu prevalenciju hroni -
nih (mentalnih i somatskih) oboljenja u odnosu na opštu
populaciju. Cilj rada je bio utvr ivanje kvaliteta života (KŽ)

i depresivnosti kod besku nika, socijalnodemografskog i
zdravstvenog statusa u ovoj populaciji, te analiza faktora
koji uti u na KŽ i depresivnost besku nika. Metode. Istra-
živanje je sprovedeno u Centru za smeštaj odraslih i starih
lica u Beogradu tokom januara 2012. godine. Koriš en je
komplet upitnika: SF-36 za ispitivanje KŽ, Bekova skala de-
presije II (BDI-II) i sociodemografski upitnik. Analiza je



Strana 168 VOJNOSANITETSKI PREGLED Volumen 71, Broj 2

Sarajlija M, et al. Vojnosanit Pregl 2014; 71(2): 167–174.

obavljena metodama deskriptivne i analiti ke statistike. Re-
zultati. Studija je obuhvatila 104 ispitanika. Ve inu su inili
muškarci (74%), a prose na starost je iznosila 48,2 ± 13,0
godina. Kod 35,6% ispitanika utvr ena je dijagnoza psihijat-
rijske bolesti (naj eš e depresije). Samoubistvo je pokušalo
28 (26,9%) ispitanika. U uzorku je bilo 82,7% puša a, a naj-
eš e hroni ne somatske bolesti su bile kardiovaskularne

bolesti. Komorbiditet više somatskih bolesti je bio prisutan
kod tre ine ispitanika. Fizi ka uloga je jedini domen KŽ koji
je bio niži nego u opštoj populaciji (p < 0,001). Depresija te-
škog stepena utv ena je kod 20,2% ispitanika. Negativna

korelacija postojala je izme u skorova BDI-II i svih skorova
KŽ (p < 0,001). Zaklju ak. Mere za prevenciju besku niš-
tva bi trebalo da uklju e formiranje nacionalnog registra be-
sku nika, razvoj sistemske me usektorske saradnje i prime-
nu specijalnih psihosocijalnih interventnih strategija. Kod
besku nika zdravstveni sistem treba da bude fokusiran na
prevenciju i le enje mentalnih poreme aja i hroni nih so-
matskih oboljenja.

Klju ne re i:
besku nici; zdravstveno stanje; kvalitet života; srbija.

Introduction

Homelessness is a multidimensional problem of con-
temporary society with social, medical, economic, political
and other implications. Thus, there is no single definition of
homelessness. In 2009, at the United Nations Economic
Commission for Europe Conference of European Statisti-
cians (CES), the Group of Experts on Population and Hous-
ing Censuses approached homelessness by defining two
types of this phenomenon: (a) Primary homelessness (or roo-
flessness) that includes persons living in the streets without a
shelter that would fall within the scope of living quarters,
and (b) Secondary homelessness attributed to persons with
no place of usual residence who move frequently between
various types of accommodations (including dwellings,
shelters and institutions for the homeless or other living
quarters) 1. The United States Department of Housing and
Urban Development issued a document that explains home-
lessness as condition of people without regular dwelling
(lack of regular, safe, and adequate housing or fixed, regular,
and adequate night-time residence) 2.

The approach by European experts underlines evi-
dences that homelessness is more likely to be a temporary
than a prolonged state. Today, researchers in different fields
analyse homelessness as complex problem emerging through
collision of individual and structural factors 3.  Epidemiol-
ogical data from different parts of developed world give
further perspective on homelessness: estimated 700,000
homeless living in USA 4, 84,900 households classified as
homeless in England 5, in 2010 some 248,000 people were
homeless in Germany 6 while only 5,000 were registered in
the Republic of Korea in 2011 7.

Despite a large number of studies published mainly by
social scientists and medical researchers, reports about
health-related quality of life (HRQoL) of homeless persons
remain sparse. On the other hand, multitude of investigations
address mental health issues in this population, either by
simply describing prevalence of psychiatric disorders or by
trying to establish causal relation between lack of regular
home and mental disturbances or vice versa 4, 8–10.

There is a summary of consistent evidence that
homeless people have a higher prevalence of chronic dis-
ease than the population as a whole, including both mental
and somatic disease 11. In 1999, Barrow et al. 12, the Co-
lumbia University Center for Homelessness Prevention

Studies, found a 4 times higher age-adjusted death rates of
homeless persons when compared to those of general US
population and 2 to 3 times in comparison to New York
City population. Currently, high morbidity and mortality in
this marginal social group is attributed to numerous health
risks explainable by homelessness: increased risk of suf-
fering from violence or abuse, reduced access to health
care, low hygiene, difficulties in obtaining and storing
food, as well as privacy needed for sleep 13. Mental ill-
nesses (including addiction) are often recognized as im-
portant etiological factor for homelessness, along with
other causative factors such as physical disability, sub-
stance abuse and social exclusion 14, 15.

The problem of homelessness in Serbia is mostly ne-
glected by public and scientific community. This is in con-
trast to current Serbian social context which provides ground
for spread of homelessness (poverty, high unemployment
rate, transition, high number of refugees, proliferation of
non-hygienic dwellings, insufficient homelessness preven-
tion strategy). There are no official data nor relevant esti-
mates on the number of homeless persons in Serbia. Our re-
search is motivated by the lack of investigations, especially
health-related, in this marginal population. We hypothesized
that homeless persons have significant health issues, both
mental and physical, that could be addressed through health-
related quality of life investigations.

The aims of this study were to assess HRQoL and de-
pression in homeless persons in Belgrade, to describe their
sociodemographic factors and health status (the presence of
chronic mental and somatic diseases and addiction disorders)
and analyse impact of sociodemographic factors and health
status to HRQoL and depression of homeless persons.

Methods

The study was conducted in the Shelter for Adult and
Elderly Persons in Belgrade within January 2012. The Shel-
ter for Adult and Elderly Persons is governed by the City of
Belgrade and is defined as an institution of urgent social care
with task to provide shelter and protection to persons with
urgent social need. Capacities include 105 regular beds with
the possibility of acquiring additional beds during winter
time (up to 20%). It is the only institution of its kind on the
City of Belgrade teritory, for 1.6 milion inhabitants in the
metropolitan area.
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A set of questionnaires used in the survey included the
Serbian translation of SF-36 questionnaire, Serbian transla-
tion of Beck Depression Inventory – II (BDI-II) and soci-
odemographic questionnaire. SF-36 is a well-known and
widely used generic HRQoL instrument that measures eight
domains of HRQoL: physical functioning (PF), role func-
tioning physical (RP), bodily pain (BP), general health (GH),
vitality (VT), social functioning (SF), role functioning emo-
tional (RE), and mental health (MH). Calculation of SF-36
composite scores is performed by standardized formula that
results in physical health composite score (PCS), mental
health composite score, and SF-36 total composite score
(TCS). The SF-36 domains are scored by a 0 to 100 scale
with zero representing the lowest possible score, highest de-
fined with 100. In general population, used as a norm-based
reference group, 50 represents the mean score. Higher values
mean better HRQoL domains in the tested subjects. Scoring
of SF-36 scales and further were performed according to
Ware’s survey manual recommendations. Depression was
measured with the Serbian translation of Beck Depression
Inventory – II (BDI-II) 16. Depression was designated as
minimal if the BDI-II score range was within 0–13, as mild if
14–19, as moderate if 20–28 and severe depression if scores
ranged above 28 16. The sociodemographic and health status
questionnaire was designed specifically for this study and it
included 27 questions. The questions in this part of the sur-
vey instrument covered social, demographic and health status
that the authors considered important on the basis of previ-
ous studies on homelessness-related medical issues 17–19.
Health status was investigated through the questions on cur-
rent and lifetime alcohol, tobacco and illicit drugs use and
current or lifetime presence of chronic disease (including
mental disorders). Somatic chronic diseases that were in-
cluded in the questions of the survey instrument were: epi-
lepsy, asthma, chronic obstructive pulmonary disease, is-
chemic heart disease, chronic heart failure, heart arrhythmia,
arterial hypertension, chronic liver disease, chronic renal in-
sufficiency, rheumatic diseases, cancer, diabetes mellitus,
cerebrovascular diseases, AIDS and tuberculosis (diagnoses
based on ICD-10).

All the three questionnaires were designed to be self-
administered and only completely filled data were used in
further analysis. The set of questionnaires was offered to all
homeless persons staying in the Shelter for Adult and Elderly
Persons in Belgrade during a study period and the response
rate was 84.7%. The individuals were considered as eligible
for the study if they were able to communicate with the in-
vestigators and self-administer the test. Additional data on
participants’ health were retrieved from individual dossiers
attributed to each person in the Shelter and containing thor-
ough medical and social history.

Descriptive statistics, such as mean ± standard devia-
tion (SD) on the collected data were calculated. Assessing
the difference of SF-36 scores and BDI-II score between dif-
ferent homeless subgroups (based on sex, marital status, edu-
cational level, length of homelessness and morbidity) was
performed by the t-test or ANOVA. Pearson correlation co-
efficients were used to examine the relation between the SF-

36 scores and the scores of BDI-II. We used t-test to com-
pare SF-36 domain, composite and total scores of the studied
group to general population standard. The chi-square test
was used to determine if severity of depression (groups des-
ignated as minimal, mild, moderate and severe) was related
to gender, age group, educational level, marital status, length
of homelessness, suicide attempt and the presence of chronic
disease.

The statistical significance level was set at p < 0.05.

Results

Our study sample consisted of 104 adult participants.
The majority of them were male (74%). The average age in
the whole sample was 48.2 ± 13.0 years (range from 19 to
74), with 31.7% participants in the age group between 51 and
60 years. We registered that only 4 (3.8%) participants were
living in marital community, while others were single (never
married, divorced or widowed). The majority of participants
had finished high school (54.8%), 11.5% had higher educa-
tion, while others had lesser than high school. Homelessness
longer than 5 years was reported by 36 (34.6%) participants
and this was the largest subgroup, while second largest por-
tion of the participants (33.6%) were homeless for less than
one year. The majority of the participants had no income
(salary or social welfare) what soever. Detailed demographic
data of the participants are represented in Table 1.

Table 1
Social and demographic characteristics

Variable Homeless persons, n (%)
Age (years)
    18–30
    31–40
    41–50
    51–60
    > 60

9 (8.7)
17 (16.3)
23 (22.1)
33 (31.7)
22 (21.2)

Marital status
    married
    divorced
    widowed
    never married

4 (3.8)
39 (37.5)
12 (11.5)
49 (47.2)

Education
    no completed school
    elementary school
    high school
    higher education

8 (7.7)
27 (26)
57 (54.8)
12 (11.5)

Length of homelessness
    less than 1 year
    1–2 years
    2–3 years
    3–4 years
    4–5 years
    more than 5 years

35 (33.6)
14 (13.5)
10 (9.6)
3 (2.9)
5 (4.8)
36 (34.6)

Income status
    salary
    social welfare
    no income

19 (18.3)
12 (11.5)
73 (70.2)

Regarding mental illness in the studied population, we
found that 35.6% of the participants had been diagnosed with
psychiatric disorder, most frequently with depression (life-
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time prevalence of 15.4% of the whole study group) and
schizophrenia (10.6%). The history of suicide attempts was
registered in 28 (26.9%) participants, and currently present
insomnia in 6.7%. During 6 months prior to the study, 33.7%
participants were prescribed with psychiatric drugs (mostly
benzodiazepines and antidepressants). Lifetime illicit drugs
use was reported by 13 (12.5%) of the studied homeless per-
sons (8 with heroin addiction). Use of illicit drugs within 12
months prior to the study was reported by 4 (3.8%) subjects.
Daily smoking was present in 82.7% of the participants
while 8.7% had daily alcohol consumption. More detailed
data on mental and addiction disorders in our sample are rep-
resented in Table 2.

Table 2
Mental and addiction disorders

Variable Homeless per-
sons, n (%)

Lifetime prevalence of mental disorders
    depression
    schizophrenia
    neurotic disorders

16 (15.4)
11 (10.6)
10 (9.6)

Lifetime prevalence of illicit drug use
    marijuana
    cocaine
    heroin
    morphine
    synthetic drugs

4 (3.8)
4 (3.8)
8 (7.7)
2 (1.9)
6 (5.7)

Alcohol use
    daily
    weekly
    monthly
    less frequent than monthly
    do not drink

9 (8.7)
15 (14.4)
8 (7.7)
11 (10.6)
61 (58.7)

Smoking
    >20 cigarettes/day
    10-20 cigarettes/day
    <10 cigarettes/day
    do not smoke

N (%)
29 (27.9)
34 (32.7)
23 (22.1)
18 (17.3)

Use of psychiatric medicaments during
past 6 months
    benzodiazepines
    antidepressants
    antipsychotics
    disulfiram
    methadone

21 (20.2)
7 (6.7)
7 (6.7)
1 (0.9)
1 (0.9)

Lifetime suicide attempts prevalence
    suicide attempted 28 (26.9)
BDI-II score depression severity
    minimal depression
    mild depression
    moderate depression
    severe depression

39 (37.5)
20 (19.2)
24 (23.1)
21 (20.2)

BDI-II – Beer Depression Inventary

The most common somatic chronic diseases in the
studied population of homeless were cardiovascular: 21 of
the participants had the diagnosis of arterial hypertension and
16 chronic heart failure. Chronic lung disease were second
most frequent chronic health issues of homeless in our group
since 13 participants had the diagnosis of chronic obstructive
pulmonary disease (COPD) and 11 were diagnosed with
asthma. The absence of chronic somatic disease was noted in
37 (35.6%) participants, while single chronic disease was

present in 33 (31.7%) participants. Comorbidity of 2 chronic
diseases was present in 20 (19.2%) homeless persons, and 5
or more somatic chronic diseases were simultaneously pres-
ent in 3.9% participants. Complete data on chronic somatic
disease status in sample are depicted in Table 3.

Table 3
Prevalence of chronic somatic disease and comorbidity

Variable
Homeless
persons,
n (%)

Lifetime presence of chronic somatic diseases
    yes 66 (63.5)
Lifetime prevalence of cardiovascular diseases
    arterial hypertension
    heart failure
    cardiac arrhythmia
    myocardial infarction

21 (20.2)
16 (15.4)
7 (6.7)
6 (5.8)

Lifetime prevalence of chronic lung diseases
    chronic obstructive pulmonary disease
    asthma

13 (12.5)
11 (10.6)

Lifetime prevalence of neurologic diseases
    epilepsy
    cerebrovascular disease

8 (7.7)
5 (4.8)

Lifetime prevalence of other diseases
    chronic liver diseases
    diabetes mellitus type 2
    degenerative rheumatism
    chronic renal failure

9 (8.7)
8 (7.7)
7 (6.7)
6 (5.8)

Comorbidity of chronic somatic diseases
      2 diseases
      3 diseases
      4 diseases
      > 4 disease

20 (19.2)
8 (7.7)
2 (1.9)
4 (3.9)

The results of health-related quality of life in 104
homeless participants are shown in Figure 1. A statistical

significance between participants` HRQoL SF-36 domain
scores and norms of general population was found for role
physical domain (RP – lower in homeless, p < 0.001) and
bodily pain and social functioning (BP, SF – higher values in
participants than in general population, p < 0.001). When

Fig. 1 – Health related quality of life
PF – physical functioning; RP – role physical; BP – bodily pain; GH – gen-

eral health; VT – vitality; SF – social functioning; RE – role functioning
emotional; MH – mental health; MCS – mental composite score; PCS –

physical composite score; TCS – total composite SF-36 score.
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comparison of SF-36 scores was done between sexes, no sta-
tistical significance was found; we remark that all domains
of HRQoL were slightly higher in female homeless persons
with the exception of role emotional domain scoring higher
(without statistically significant difference) in males.

The ANOVA showed no statistically significant differ-
ence in SF-36 HRQoL domain and composite scores be-
tween different age groups, nor did marital status, education
level, length of homelessness, alcohol use or smoking sig-
nificantly affect the HRQoL. The presence of insomnia had
statistically highly significant negative impact on mental
health (MH) SF-36 domain (t-test, p < 0.007), and broader
negative effect was noted in the participants with the history
of suicide attempt who had significantly lower scores for PF,
RP, VT, PCS and TCS. The diagnosis of depression or
schizophrenia did not significantly affect HRQoL. Use of il-
licit drugs during 6 months prior to the study was related to
significantly lower PF, RP, BP, RE, PCS scores. In partici-
pants with chronic lung disease (chronic obstructive pulmo-
nary disease or asthma) VT and SF domains were found to
have significantly lower values than in other participants,
while diabetes mellitus was associated with significantly
lower PF, RP and PCS scores. We found a strong negative
correlation between comorbidity of somatic chronic diseases
and all domains and composite scores of SF-36 and BDI-II
score (Pearson corelation, p < 0.001).

The mean BDI-II score in the studied population was
19.1 ± 11.6, while median value was 19. Severe depression
(BDI-II score above 28) was registered in 21 (20.2%) of the
participants, moderate in 24 (23.1%), mild in 20 (19.2%) and
minimal in 39 (37.5%). A statistically highly significant
negative correlation was verified between BDI-II on one side
and all domains and composite scores of SF-36 on the other
(Pearson correlation, p < 0.0001). The 2 test showed that
depression severity was not influenced by the age, gender,
marital status, educational level, length of homelessness, al-
cohol use, smoking or a previously diagnosed chronic psy-
chiatric condition (including depression). On the other hand,
the 2 revealed a significantly higher presence of suicide at-
tempts among the participants with the current moderate and
severe depression tested by BDI-II (p < 0.05). Also, lifetime
illicit drug abuse was founded in a significantly higher pres-
ence within moderate and severe depression subgroups of the
participants, while the use of drugs during the recent 6
months was not significantly different between the depres-
sion subgroups. In the participants with severe and moderate
depression a significantly higher number had chronic so-
matic disease, and comorbidity of 3 or more chronic diseases
was associated with severe depression ( 2, p < 0.003).

Discussion

The majority of the participants in the study were male,
which is in accordance to previous studies on homeless popu-
lations 7, 14, 20. Observation that more than 50% of the partici-
pants were older than 50 years of age is higher than expected.
On the other hand, the trend of homeless population becoming
significantly older over the last two decades has already been

noted 21. Similar studies revealed that apart from changes in
age, there is a higher prevalence of chronic homelessness,
schizophrenia, chronic somatic disease and restriction of social
support among contemporary homeless persons 22. In Serbian
context, a higher risk of elderly persons for homelessness
could be attributed to inadequate housing, chronic health is-
sues, poverty, loneliness and family violence 23.

Over a third of the surveyed participants have the diag-
nosis of mental illness. This is in accordance to previous
studies from different countries that show higher prevalence
of mental disorders among homeless (ranging from 30% to
50%) when compared with general population 8, 9, 11, 24. In our
group depression is the most prevalent chronic mental illness
(43.2% of all mental illnesses in the group), followed by
schizophrenia; data from literature confirm that psychotic
and affective disorders are the most fruequent mental ill-
nesses in homeless population 8, 9. In recent publication on
sociodemographic aspects of homelessness in Serbia, similar
data were retrieved for the prevalence of mental disorders 23.
Since mental disorders are usually seen both as risk factor
and consequence of homelessness, the findings of this study
correspond to the high presence of this type of morbidity in
homeless population. Explanation for depression as leading
mental illness in Serbian homeless could be also attributed to
their health status (HRQoL and the prevalence of chronic
disease) as well as to other well-known factors: low self-
esteem, losing of life chances, family dissolution, poverty,
unemployement.

Twenty eight (26.9%) of the participants have the his-
tory of suicide attempt. Our instrument, however, did not in-
clude questions which could identify homeless persons with
current suicidal ideation regardless of past suicide attempts.
According to studies with the focus on suicide phenomena in
homeless population, a high prevalence of suicidal attempts
could have been expected, with the possibility of substantialy
present suicidal ideation 25, 26. For example, study by Desai et
al. 25 showed lifetime prevalence of suicidal ideation (66%)
and attempts (51%) in a large sample of homeless in eastern
USA. The results of Canadian study at the beginning of the
last decade are more similar to our findings with 28% of
homeless men and 57% of women reporting suicide attempt
during lifetime 26. Among the participants, there was no sig-
nificant difference in this matter between genders, with
slightly higher prevalence in women (less than 1% difference
in prevalence). Previous studies on relation between home-
lessness and suicide indicated that the history of childhood
homelessness, current homelessness longer than 6 months
and the presence of mental illness were most important risk
factors for suicide in homeless 26. A contribution of our study
could be found in the result that homeless persons with the
history of suicide attempt had significantly lower scores of
several HRQoL scores (PF, RP, VT, PCS and TCS) and a
significantly higher prevalence of moderate and severe de-
pression. The presence of lifetime history of suicide indi-
cated prolonged and serious symptomatology of depression
in large portion of subjects. We assume that a higher level of
current depression and lower HRQoL in participants with
suicide attempt history reveals a pattern of depression con-
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tinuation that should be more thoroughly addressed in this
subset of homeless.

In our study group, lifetime illicit drugs use was re-
ported by 12.5% of the participants (most with heroin addic-
tion), while more than two thirds of the participants reported
the absence of regular alcohol use. In comparison to pub-
lished data from Western hemisphere 4, 8, we report a lower
prevalence of drugs and alcohol use. Large meta-analysis
that included 29 studies on mental disorders among homeless
reported addiction disorders as leading mental problem in
this population (the prevalence of 37.9% for alcoholism and
24.4% for illicit drugs) 4. There is also a report on 6–7 fold
higher risk for alcohol and substance abuse among homeless
than in general population, but the same study reveals a cur-
rent trend towards predominance of illicit drugs use (espe-
cially synthetic drugs) over alcoholism 27. In Serbia, there is
a lack of studies describing epidemiology of drug use. Since
more than 70% of the studied group is older than 40 years of
age, a low prevalence of illicit drug use (especially synthetic)
could be attributed to the structure of sample.

Smoking was present in 82.7% participants which is in
accordance to the multitude of previous studies 28, 29. We did
not find any significant difference regarding gender among
homeless smokers in contrast to recent Czech study 30. A
higher prevalence of smoking in homeless when compared to
general population of Serbia 31 could be attributed to stressful
living conditions of homeless persons.

Data contracted from the questions that tried to capture
epidemiology of chronic somatic illnesses in the studied
population are mostly coherent with previous investigations
abroad 32, 33. In our study group, almost two thirds of home-
less had at least one chronic somatic disorder which is com-
parable to findings by Schanzer et al. 34 and significantly
higher than the prevalence reported by Plumb 33. Cardiovas-
cular diseases (mainly arterial hypertension and chronic heart
failure) were recognized as the most prevalent chronic so-
matic disorders among homeless by other researchers and
these results are similar to ours 35. High prevalence of car-
diovascular disorders among homeless has already been
linked to higher presence of smoking, diabetes and stress
when compared to general population 29, 36, 37. We identified
chronic respiratory diseases as the second most prevalent
group of somatic chronic diseases in our participants. Similar
observations were made with reports of 15% prevalence of
obstructive lung disease in homeless persons which is sig-
nificantly higher than in general population 38. Also, a high
prevalence of comorbidity that we found has been previously
elucidated, especially a combined presence of physical,
mental and substance abuse disorders 7, 39.

The results of SF-36 HRQoL instrument applied in the
sample showed a significantly lower score only for the role
physical domain. This stands in contrast to findings that
mental scores are usually lower in homeless than in general
population 40, 41. However, there are reports that underline
lower physical QoL domains in homeless which is even
more pronounced in mentally ill homeless persons 41, 42. In
this study, lower HRQoL domain scores were found in sub-
groups of homeless with insomnia, lifetime suicide attempt

and illicit drugs use during 6 months prior to study. As ex-
pected, the presence of specific chronic somatic diseases
(COPD, diabetes) was linked to lower physical health scores.
Also, comorbidity of chronic diseases was significantly
negatively correlated with all domains of HRQoL, occur-
rence previously elaborated by Wright and Tompkins 43.
These authors suggest a spectrum of possible health pro-
moting interventions that includes primary prevention meas-
ures (vaccination and hygiene promotion) and management
of addiction disorders. In the study group, however, chronic
infections do not pose a significant part of morbidity. Inter-
ventions based on our research should be directed primarily
towards early identification and better treatment options for
chronic cardiovascular and pulmonary disorders.

All the domains of HRQoL were significantly nega-
tively correlated to depression of the participants measured
by BDI-II. A strong correlation of the results generated by
SF-36 questionnaire and BDI-II have been documented in
populations other than homeless, showing that depression
level and HRQoL have a strong mutual interrelation in dif-
ferent settings 44.

The mean BDI-II score found in the group was similar
to that of other homeless populations 45. High rates of de-
pression on the basis of Beck Depression Inventory scales
were previously described in homeless, with severe depres-
sion prevalence ranging as high as 41% 46. Finding that the
participants` current BDI-II scores are significantly lower in
those with previous suicide attempts, suggests that suicidal
ideation is one of the strongest indicators of severe depres-
sion. A similar effect on depression severity was found for
lifetime illicit drug users, but not for the participants with al-
cohol abuse or smokers. Comorbidity of 3 or more chronic
disease was associated with severe depression which is ex-
pected in the context of abundant evidence provided by other
researchers 47–49. Since we established no significant differ-
ence in BDI-II scores between the participants with history
of treated depression and other participants, we can speculate
that depression is underdiagnosed in this marginal popula-
tion. Insufficent access of sheltered homeless persons to psy-
chiatric evaluation and care could be the main cause of lately
diagnosed or unrecognized depression in homeless.

Conclusion

A high prevalence of severe and moderate depression
in our study group is in accordance to international studies
and provides an insight for strategic planning of eventual
psychosocial interventiolns in homeless persons. A signifi-
cant presence of chronic mental and somatic illnesses in
homeless persons and its impact on the quality of life im-
plies that this part of population should not be of interest
only for social wellfare system but also for health institu-
tions. To our best knowledge, this is the first study on
HRQoL and depression in Serbian homeless persons, so we
believe that further studies are needed to elucidate in more
details numerous issues described in our investigation. In
Serbia, there is no clear health and social policy toward
homelessness. Homelessness in Serbia is not properly sta-
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tistically evaluated, it is not  in focus of media or public
attention and there is no official and updated definition of
this phenomenon. Prevention measures could include:
foundation of national registry of homeless persons, devel-
opment of systemic multisectorial cooperation (social wel-
fare, health system, employment service) and special psy-

chosocial intervention strategy such as psychological
strengthening, professional training programs, alleviation
of social stigma and family counseling. In homeless popu-
lation, health care measures should be focused on preven-
tion and treatment of mental health disorders and chronic
somatic diseases.
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Abstract

Background/Aim. Working alliance, as a collaborative part
of the therapeutic relationship has been proven to be one of
the most powerful therapeutic factors in psychotherapy in
general, regardless many technical differences between nu-
merous psychotherapeutic modalities. On the other hand,
transference is the basic concept of psychodynamic psycho-
therapy, and, according to the psychoanalytic theory and prac-
tice, it forms a major part of the therapeutic relationship. The
aim of our paper was to determine the differences between the
groups of patients with low, middle, and high working alliance
scores and the dropout group in transference patterns, socio-
demographic and clinical parameters, during the early phase of
psychodynamic psychotherapy. Methods. Our sample con-
sisted of 61 non-psychotic patients, randomly selected by the
method of consecutive admissions and treated with psycho-
analytic psychotherapy in the outpatient clinical setting. The
patients were prospectively followed during 5 initial sessions
of the therapeutic process. The working alliance inventory and
Core conflictual relationship theme method were used for the
estimation of working alliance and transference patterns, re-
spectively. According to the Working Alliance Inventory
scores, four groups of patients were formed and than com-
pared.  Results. Our results show a significant difference be-
tween the groups of patients with low, middle, and high
working alliance inventory scores and the dropout group on
the variable – transference patterns in the therapeutic relation-
ship. Conclusion. Disharmonious transference patterns are
more frequent in patients who form poor quality working alli-
ance in the early phase of psychotherapy, or early dropout
psychotherapy. It is of great importance to recognize transfer-
ence patterns of a patient at the beginning of the psychothera-
peutic process, because of their potentially harmful influence
on the quality of working alliance.

Key words:
psychotherapy; young adult; physician-patient
relations; transference (psychology).

Apstrakt

Uvod/Cilj. Dokazano je da je radni savez, kao saradni -
ki deo psihoterapijskog odnosa, jedan od najmo nijih te-
rapijskih faktora u psihoterapiji uopšte, bez obzira na
mnoge  razlike u tehnici koje postoje me u brojnim psi-
hoterapijskim pravcima. Sa druge strane, transfer je os-
novni koncept psihodinami ke psihoterapije, i prema
psihoanaliti koj teoriji i  praksi, ini veliki deo terapijskog
odnosa. Cilj našeg rada bio je da utvrdimo razlike izme u
grupa bolesnika sa niskim, srednjim i visokim skorom ra-
dnog saveza i grupe bolesnika koji su prekinuli terapiju, i
to u odnosu na transferne obrasce u terapijskom odnosu,
kao i sociodemografske i klini ke karakteristike. Metode.
U ovu studiju bio je uklju en 61 nepsihoti ni bolesnik,
slu ajno izabran metodom konsekutivnih prijema i treti-
ran psihoanaliti kom psihoterapijom u ambulantnim us-
lovima. Bolesnici su prospektivno pra eni tokom pet po-
etnih seansi terapijskog procesa. Za procenu radnog sa-

veza i transfernih obrazaca koriš eni su Upitnik radnog
saveza i Metod jezgrovne konfliktne teme u odnosima.
Na osnovu visine skora na Upitniku radnog saveza, for-
mirane su i upore ivane etiri grupe bolesnika. Rezulta-
ti. Naši rezultati pokazuju da postoji zna ajna razlika iz-
me u bolesnika sa niskim, srednjim i visokim skorom ra-
dnog saveza i grupe bolesnika koji su prekinuli terapiju, i
to u odnosu na ponavljanje transfernih obrazaca u tera-
pijskom odnosu. Zaklju ak. Disharmoni ni transferni
obrasci eš i su kod bolesnika koji u ranoj fazi psihote-
rapije, formiraju radni savez lošeg kvaliteta, ili rano pre-
kidaju psihoterapiju. Veoma je zna ajno transferne obra-
sce bolesnika na po etku psihoterapijskog procesa, zbog
njihovog potencijalno štetnog uticaja na kvalitet radnog
saveza.

Klju ne re i:
psihoterapija; mlade osobe; lekar-bolesnik, odnosi;
transfer (psihološki).
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Introduction

During past several decades, there has been growing
interest in psychotherapy research. This is partly due to the
fact that it has been established that research is one of the
ways leading to the integration of more and more numerous
psychotherapeutic modalities, because there has been success
in research aimed at extracting common therapeutic factors
as the ground basis for integration 1. The therapeutic or
working alliance (WA) has been proven to be one of the
factors with the constant and the most potent predictive value
for psychotherapy outcome, found out in many researches,
on different types of psychotherapeutic treatments and pa-
tient’s problems 2–4. In psychotherapy research WA has been
conceptualized as the collaborative relationship between a
patient and a therapist, defined according to the Bordin’s tri-
partite definition 5. This definition points to the importance
of the agreement between patient and therapist about the
goals of the therapy, tasks leading to these goal’s achieve-
ment, as well as emotional bond between the participants of
psychotherapy process (a patient and a therapist). It refers
mainly to the conscious dimension of the wholeness of a
therapeutic relationship.

Transference is one of the cornerstones of the psycho-
analytic theory. It is mainly unconscious part of a therapeutic
relationship, covering all the unconscious feelings, whishes,
attitudes and behaviors displaced (transferred) from the im-
portant persons in patient’s past and present life, to the per-
son of therapist in a therapeutic relationship 6.  In psycho-
therapy research, transference is operationalized through
transference patterns, referring to the enduring relational
patterns, repeated (enacted) in the therapeutic relationship 7.

Working alliance and transference patterns are inter-
twined in different proportions during a process of psycho-
therapy. Their interrelationship has not been investigated,
until instruments for their assessment have been developed.
There are still many unknowns about their mutual influences.
It seems that the therapeutic relationship is “the servant of
two cruel masters” – transference and working alliance, like
in the famous Freud’s metaphor about the Ego as a servant of
two masters – Id and Superego. It is not clear – do patient’s
transference patterns manifest themselves in the early phase
of psychotherapy.

The aim of our paper was to determine differences be-
tween groups of patients with low, middle, high working al-
liance scores and dropout group in transference patterns, so-
cio-demographic and clinical parameters, during the early
phase of psychodynamic psychotherapy.

Methods

Sample. For this study, 61 non-psychotic outpatients of
the Clinic for Mental Health-Clinical Center Niš, referred
from the Department for Psychiatric Diagnostics to the De-
partment for Psychotherapy, with indication for psychody-
namic psychotherapy, were selected by the method of con-
secutive admissions in the period from January 2009 to Janu-
ary 2012. Clinical diagnosis was established in accordance

with the criteria of the International Classification of Mental
Disorders – 10 (ICD 10) 7 and using Mini International Neu-
ropsychiatric Interview (M.I.N.I. Version 5.0.0) 8. For the as-
sessment of global functioning, the Global Assessment of
Functioning (GAF) 9 Scale was used.  The patients were from
the diagnostic groups – neurotic, stress related and somato-
form disorders (F40-F48), depressive episode without psy-
chotic features (F32.0-F32.2), and personality disorders (F60-
F61). All the patients were 18 to 45 years old, they were in-
formed about the research and signed informed consent form.
Patients with mental retardation, dependency disease, organic
mental disorders, imminent suicidality, serious somatic dis-
ease, or in need for hospitalization were excluded from the
study. After the psychiatrist had done initial psychiatric as-
sessment, the patients were assessed by the psychotherapist.
For the establishment of psychodynamic diagnosis, semi-
structured interview for the Operationalized Psychodynamic
Diagnosis (OPD-2) 10 was used. The Relationship Anecdotes
Paradigm Interview (RAP) 11 was a part of it directed toward
collecting relationship episodes with important others. This is
the semi structured interview, lasting about 20 minutes, de-
scribing relevant interactions with important persons from the
patient’s past and present. Six to 8 interactions are needed,
describing 3 components of a transference pattern – dominant
wish, attitude or need of the patient toward the other; answer
of the other person to this wish; and reaction of the patient to
this person’s answer. These 3 elements constitute a relation-
ship episode. The most dysfunctional repetitive relationship
episode is used for extracting core conflictual relationship
theme (CCRT) which is than scored using Category system
CCRT-LU 12. CCRT has been used in many researches as the
measure of transference patterns. Scoring has been done by
the practicing psychotherapist, immediately after the initial
psychodynamic assessment. For every patient, the most
dominant wish (W), reaction of other (RO) and reaction of
self (RS) match with one category from CCRT-LU category
system that best describes it. This category system consists of
119 descriptive categories and 13 clusters. Clusters A, B, C
and D with belonging categories are harmonious, and clusters
from E to M are disharmonious in relation to the feelings as-
sociated with them 13–16.

After the initial psychiatric and psychodynamic assess-
ment, all of the patients started psychodynamic psychother-
apy treatment with the same therapist. The therapy has been
conducted according to the standard procedure for psycho-
dynamic psychotherapy – once weekly sessions lasting 45 to
50 minutes, always at the same place and time. Therapy was
not manualized and transference interpretations were not
used. After each session, the therapist extracted relationship
episodes including patient-therapist interactions and patient’s
spontaneous as well as elicited comments about this relation-
ship. After the 4th session a patient and the therapist inde-
pendently filled in the Working Alliance Inventory-short
version (WAI S) for the patient and the therapist 13–16, revi-
sion from 1989 17. The therapist also scored relationship epi-
sodes of the therapeutic relationship using CCRT-LU catego-
ries. The patients have continued psychodynamic psycho-
therapy treatment after this research.
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A total of 14 patients dropped out the treatment before
the 5th session. They were assigned to the dropout or D
group. The rest of the patients (47 of them) were assigned to
the therapeutic or T group, which was divided into 3 sub-
groups in respect to the WAI S patient’s score – T1 group of
patients with low WAI S – 13 patients, T2 group with me-
dium WAI S – 20 patients and T3 group with high WAI S –
14 patients. Cut off values between the groups were 25th and
75th percentiles of the WAI S scores (recommended by the
author of WAI – Horvath AO). The groups were compared
on socio-demographic, clinical variables and number of dis-
harmonious categories of wish, reaction of self and reaction
of others in relationships with important others and with the
therapist. For input of data, graphs and tables we used a Mi-
crosoft Excel personal computer (PC) software. Quantitative
statistical analysis was done by PC software SPSS 15.0.
Mean values for numerical variables were compared using
the Kruskal-Volis test. Attributive variables were compared
using the Mantel-Hansel 2 test or Fisher’s test when the fre-
quency was lower than 5. Values p < 0.05 were considered
statistically significant.

This research was approved by the Ethics Committee of
Medical Faculty, University of Niš.

Results

Our investigation included 61 patients in the process of
individual psychoanalytic psychotherapy. Socio-demographic
characteristics – gender, age, education, employment, marital
status and economic status are shown in Table 1.

Table 2 shows clinical characteristics – diagnostic
groups and GAF of the patients in our sample.

The distribution of frequencies for socio-demographic
characteristics and results of comparison of groups T1, T2,
T3 and D by age, gender, occupation, marital status,  em-
ployment and average monthly income per person of house-
hold are shown in Table 3. There was no significant differ-
ence between the groups compared by these socio-
demographic variables.

The parameters of clinical diagnosis did not differ signifi-
cantly in the groups T1, T2, T3 and D. The clinical characteris-
tics and the results of group comparison are shown in Table 4.

The mean patients score for the whole T group on WAI
S was 61.53 ± 6.99, and the mean therapist score was 67.38
± 11.18. The mean value of WAI S for the T1 group was
52.92 ± 6.946, for the T2 group 68.65 ± 4.580 and for the T3
group 79.00 ± 3.211.

Table 1
Socio-demographic characteristics of the whole sample of patients

Age in years (mean ± stand.dev.) 27.39 ± 6.230
Gender (n, %)

female
male

49 ± (80.3)
12 ± (19.7)

Education (n, %)
attending high school
high school education
university student
bachelor degree
master degree

3 (4.9)
17 (27.9)
21 (34.4)
7 (11.5)

13 (21.3)
Marital status (n, %)

not married
Married

46 (75.4)
15 (24.6)

Employment status (n, %)
unemployed
Employed

44 (72.1)
17(27.9)

Average monthly income in Euro (E)
(per person of household) (n, %)

without income
under 50 E
under 80 E
under 100 E
under 150 E
under 200 E
over 200 E

1 (1.6)
5 (8.2)

24 (39.3)
17 (27.9)
10 (16.4)
3 (4.9)
1 (1.6)

Table 2
Clinical characteristics of the whole sample of patients

Prevalent diagnosis n %
Neurotic (F40-F48) 20 32.8
Depressive (F32.0-F32.2) 12 19.7
Personality disorder 29 47.5
With comorbid diagnosis 21 34.4
Without comorbid diagnosis 40 65.6
Total 61 100.00
GAF score, mean ± st. deviation 66.18 8.68

GAF – global assessment of functioning.
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Table 3
Socio-demographic parameters in the groups of patients: distribution of frequencies and the results of group of

patients comparison
Number (%) of patients in the group Results of group comparisonParameter T1 T2 T3 D Pearson  2 df p phi

Age (years)
18–25
26–34
35–45

6 (46.2)
6 (46.2)
1 (7.7)

12 (60.0)
4 (20.0)
4 (20)

5 (35.7)
7 (50.0)
2 (14.3)

6 (42.9)
5 (35.7)
3 (21.4)

4.701 6 0.583 0.278

Gender
female
male

9 (69.2)
4(30.8)

15 (75.0)
5 (25.0)

13 (92.9
1 (7.1)

12 (85.7)
2 (14.3) 3.020 3 0.389 0.223

Education
attending high school
high school
university student
bachelor degree
master degree

0 (0.0)
2 (15.4)
7 (53.8)
2 (15.4)
2 (15.4)

2 (10.0)
3 (15.0)
8 (40.0)
1 (5.0)
6 (30.0)

0 (0.0)
7 (50.0)
3 (21.4)
3 (21.4)
1 (7.1)

1 (7.1)
5 (35.7)
3 (21.4)
1 (7.1)
4 (28.6)

15.112 12 0.235 0.498

Marital status
not married
married

10 (76.9)
3 (23.1)

14 (70.0)
6 (30.0)

11 (78.6)
3 (21.4)

11 (78.6)
3 (21.4) 0.483 3 0.923 0.089

Employment
unemployed
employed
without

9 (69.2)
4 (30.8)
0 (0.0)

15 (75.0)
5 (25.0)
1 (5.0)

11 (78.6)
3 (21.4)
0 (0.0)

9 (64.3)
5 (35.7)
0 (0.0)

0.584 3 0.837 0.118

Average monthly income in Euro
(per person of household)

under 50 E
under 80 E
under 100 E
under 150 E
under 200 E
over 200 E

2 (15.4)
2 (15.4)
7 (53.8)
1 (7.7)
1 (7.7)
0 (0.0)

1 (5.0)
8 (40.0)
6 (30.0)
4 (20.0)
0 (0.0)
0 (0.0)

2 (14.3)
7 (50.0)
2 (14.3)
2 (14.3)
0 (0.0)
1 (7.0)

0 (0.0)
7 (50.0)
2 (14.3)
3 (21.4)
2 (14.3)
0 (0.0)

21.385 18 0.260 0.592

T1 – the group with a low Working Alliance Inventory – short version (WAIS) score; T2 – the group with a medium WAIS score; T3 – the group with a high
WAIS score; D – the dropout group.

Table 4
Clinical parameters in the groups of patients: distribution of frequencies and the results of group comparison

Number (%) of patients in the group Results of group comparison

Parameter T1* T2* T3* D* Pearson 2

df p phi
Diagnostic category

neurotic disorder
depressive disorder
personality disorder

4 (30.8)
0 (0.0)
9 (69.2)

8 (40.0)
4 (20.0)
8 (40.0)

3 (21.4)
5 (35.7)
6 (42.9)

5 (35.7)
3 (21.4)
6 (42.9)

6.988 6 0.322 0.338

Presence of comorbidity
absent
present

2 (15.4)
11 (84.6)

9 (45.0)
11 (55.0)

3 (21.4)
11 (78.6)

7 (50.0)
7 (50.0)

5.630 3 0.131 0.304

GAF score
mean range

26.23
60.00

33.88
70.00

28.39
62.50

33.93
67.50

2.210 3 0.530 0.28

*For explanation see under Table 3; GAF – global assessment of functioning.

The results on CCRT-LU categorical system show that
frequency of disharmonious wish is much higher in the pa-
tient-therapist relationship in the T1 group compared to the
other groups (Table 5).

In the group D there was a statistically significant
higher frequency of disharmonious categories of reaction of

other in patient-therapist relationship. In the group T2 fre-
quencies were lower than expected (Table 6).

The frequencies of CCRT-LU disharmonious categories
of reaction of self were significantly higher in the group D,
while at the same time, their frequencies in the groups T2
and T3 were lower than expected ( 2 =13.476, df = 3,
p < 0.01, phi = 0.470) (Table 7).
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Table 5
Frequencies of conflictual relationship theme category system (CCRT-LU) disharmonious categories of wish (W) in patient-

therapist relationship
Patient groupCCRT-LU W

patient-therapist relationship T1* T2* T3* D* Total

Harmonious
count
expected count
% within group

7
10.9
53.8

18
16.7
90.0

13
11.7
92.9

13
11.7
92.9

51
51.0
83.6

Disharmonious
count
expected count
% within group

6
2.1

46.2

2
3.3

10.0

1
2.3
7.1

1
2.3
7.1

10
10.0
16.4

*For explanation see under Table 3; ² = 10.745; df = 3; p = 0.004; phi = 0.420.

Table 6
Frequencies of conflictual relationship theme category system (CCRT-LU) disharmonious categories of reaction of

others (RO) in patient-therapist relationship
Patient groupCCRT-LU RO

patient-therapist relationship T1* T2* T3* D* Total
Harmonious

count
expected count
% within group

11
10.7

84.6%

19
16.4

95.0%

12
11.5

85.7%

8
11.5

57.1%

50
50.0

82.0%
Disharmonious

count
expected count
% within group

2
2.3

15.4%

1
3.6

5.0%

2
2.5

14.3%

6
2.5

42.9%

11
11.0

18.0%
*For explanation see under Table 3; ² = 8.330; df = 3; p = 0.04; phi = 0.370.

Table 7
Frequencies of conflictual relationship theme category system (CCRT-LU) disharmonious categories of reaction of self

in patient-therapist relationship
Patient groupCCRT-LU RS

patient-therapist relationship T1* T2* T3* D* Total
Harmonious

count
expected count
% within group

6
6.8

46.2

13
10.5
65.0

11
7.3
78.6

2
7.3
14.3

32
32.0
52.5

Disharmonious
count
expected count
% within group

7
6.2

53.8

7
9.5

35.0

3
6.7
21.4

12
6.7
85.7

29
29.0
47.5

*For explanation see under Table 3; ² = 13.476; df = 3; p = 0.004; phi = 0.470.

Discussion

Our sample of patients consisted mainly of young pa-
tients in the post-adolescent age, the majority of them were
students. This is in accordance with our psychotherapeutic
clinical practice, as well as with the findings of other
authors 18, 19, which also underlined the great need for psy-
chotherapy in this population. Young people are also those
who are the most interested in psychotherapy and, at the
same time, the most susceptible to personal change and
growth that psychotherapy enables. Post-adolescence is the
developmental phase when individuality is finally shaped,
and independence of personality achieved. We could state
that psychotherapy is often “the treatment of choice” for
these patients. At the same time, this developmental phase

is also very vulnerable, because it makes visible all of the
deficits and failures of previous developmental stages, so
that psychiatric and psychotherapeutic treatment often be-
comes necessary.

A review of clinical parameters of our sample points to
the fact that the most frequent diagnostic category was per-
sonality disorder, and also, that there was a high frequency of
comorbidity. This finding is understandable having in mind
that personality disorders prevalence is greatest in adoles-
cents and young adults. It is also well-known that 50% of
patients with personality disorder have the comorbid diagno-
sis on Axis I (clinical syndromes) 20–24.

Therapeutic or working alliance has been proven to be a
critical feature of all successful or effective psychotherapies 25.
Our results show the difference in estimation of working alli-
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ance between the patient and therapist. The patients consis-
tently estimated alliance with higher scores than therapists.
This finding conforms to the findings of many other
authors 26–28, but in spite of this fact, it was not finally ex-
plained. It is possible to assume that discrepancy in scoring
of working alliance could be consequence of different ob-
serving perspectives of patients and therapists.

Development of therapeutic alliance passes through
several phases, but the most vulnerable one is the initial
phase of psychotherapy, because of many influences on the
part of a patient and the therapist which come into their
emerging relationship 29. Working alliance thus becomes a
mirror of therapeutic relationship trends. We hypothesized
that one of the most powerful influences on working alliance
comes from the patterns of interpersonal relationships or
transference patterns which patient brings to the therapy re-
lationship. Transference patterns are enduring relational pat-
terns, repeated or enacted in the therapeutic relationship. One
of the first methods for the estimation of transference pat-
terns was the Core Conflictual Relationship Theme Method
by Luborsky 11. It was later further developed and trans-
formed in the model CCRT-LU 12. It enables differentiation
of 3 elements of the relationship that could make relationship
dysfunctional. In our research, the Core conflictual relation-
ship method – LU version, was the useful instrument for the
assessment of interpersonal relationships and early detection
of dysfunctional therapeutic relationship.

Our results show that disharmoniousness of every one
of these elements – wish, reaction of other and reaction of
self – was more frequent in the patients with lower level of
working alliance, or with dropout of therapy. Early psycho-
therapy dropout is considered the most extreme manifesta-
tion of disturbance in working alliance.

Higher frequencies of disharmonious categories of
dominant wish in the therapeutic relationship were evidenced
in patients with low WAI S patient’s score. This could be
explained with the fact that the patients who form weak
therapeutic alliance more frequently have unrealistic expec-
tancies (wishes) from the therapist they meet, maybe even
stronger if they already had insufficient or deficient relation-
ships in their past. There could be a wish to “compensate” or
repair this deficiency in idealized therapeutic relationship.
These patients are not ready for true psychotherapeutic work
and personal change, instead, they expect much more “cor-
rective emotional experience”.

The second element of dysfunctional relationship pat-
tern enacted in therapeutic relationship is the way a patient
experiences reaction of the therapist to his dominant wish.
Our results show that patients with disharmonious experi-
ence on this dimension of relationship are prone to dropout
of therapy. On the other hand, patients with good therapeutic
alliance have no disharmonious experience to this extent.
Disharmonious experience in the relationship with therapist
could be a consequence of coloring of actual experience ac-
cording to the experiences in the patient’s past. Patients with
interpersonal problems (especially with diagnosis of person-
ality disorder), have very deep feeling of misunderstanding
and maltreatment by the others in previous or actual relation-

ships. Often, it is the sense that the other people do not ac-
cept their needs and wishes, or do not want to answer them
appropriately. Often, it is possible to trace this experience to
the earliest developmental phases and internalized object re-
lations. Sometimes, as our previous results show, interper-
sonal disappointment of a patient arises from the inadequate
wish, inappropriate in actual relationship.

Connecting previous experiences with the actual ones,
and discussing with patient about their differences, could
help a patient to understand the nature of his interpersonal
problems. This technical tool in psychoanalytic psychother-
apy, named transference interpretation, emphasizes interper-
sonal perspective in the “here and now” situation.

Our findings are similar to those of Beretta et al. 30 who
used the CCRT method in their research showing that thera-
peutic alliance is connected with the patient’s wish to be
close to someone, to experience others as supporting and
confident, but at the same time, they perceive the answers
from others as negative, because their object representations
are not confident and are hurting 30.

The final element of dysfunctional relationship pattern
is the reaction of the self of the person after receiving answer
from others to his dominant wish. Our results are similar in
this dimension as in the previous one – disharmonious type
of reaction of the self was more frequently present in the
dropout group of patients, and less frequent in the groups
with middle and high WAI S scores. Patients who react to
interpersonal disappointment with disharmonious attitudes or
behaviors are more prone to splitting of experience and rela-
tionships 31, 32.

The dropout group was prominent by its differences in
the frequencies of disharmonious categories on dimensions –
reaction of other and reaction of self, even without higher
frequencies of disharmonious wish. It means that these pa-
tients do not have unrealistic expectations in therapeutic re-
lationship, but they still experience the therapist (mostly on
the basis of transference experience) as unaccepting, mali-
cious, distant, unhelpful, etc. and than react to these experi-
ences withdrawing from the relationship. It is considered a
manifestation of bad early object relationship.  We consid-
ered these results especially important because of the practi-
cal reasons – prevention of patient attrition from psychother-
apy. Prevention becomes more important if we have in mind
that these patients actually need therapy even more than the
others, because of their cumulative interpersonal problems.
Early detection of dysfunctional relationship patterns would
be of decisive importance in this regard.

Our results lead to the conclusion that in the early
phase of psychotherapy, with patients who have difficulties
in interpersonal relationships, we need some adjustments in
technique in order to prevent dropouts and poor working
alliances. The results of Hoglend et al. 33, suggest the im-
portance of transference work in this regard. In his study,
Jarry 34 has investigated effectiveness of CCRT-based
guided psychotherapy. In spite of the small sample size (6
patients) in this research, the results are promising sug-
gesting possibility that psychotherapy can change dysfunc-
tional relationship patterns even in short-term treatments.



Volumen 71, Broj 2 VOJNOSANITETSKI PREGLED Strana 181

Samardži  Lj, Nikoli  G. Vojnosanit Pregl 2014; 71(2): 175–182.

For patients with prominent interpersonal dysfunctionality,
treatments like this one could be a preparation for long-
term psychotherapy.

In spite of the fact that our groups of patients did not
differ significantly by clinical parameters, important limi-
tation of our study concerns diagnostic heterogeneity of the
sample of patients. For increasing of data generalizability,
it would be important to conduct research on larger and di-
agnostically more homogenous samples of patients. Further
research should also include more frequent working alli-
ance assessments, because trends of working alliance in-
crease or decrease could give more valuable data. Including
observer’s ratings, in order to control possible counter
transference influences, would be also recommended for
future research.

Conclusion

There is a significant difference between the groups of
patients with low, middle, and high working alliance inven-
tory scores and the dropout group on the variable – transfer-
ence patterns in therapeutic relationship. Disharmonious
transference patterns are more frequent in patients who form
poor therapeutic alliance or early dropout psychotherapy. It
is of great importance to recognize patient’s transference
patterns at the beginning of the psychotherapeutic process,
because of their potentially harmful influence on the quality
of working alliance. Early detection of a dysfunctional thera-
peutic relationship opens up the space for further improve-
ments in therapeutic interventions and techniques in the early
phase of psychotherapy.
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Abstract

Background/Aim. A high risk of bleeding in Helicobacter
pylori (H.pylori)-negative, non-steroidal anti-inflammatory
drugs (NSAID)-negative ulcers highlights the clinical im-
portance of analysis of the changing trends of peptic ulcer
disease. The aim of the study was to investigate the risk
factors for ulcer bleeding in patients with non-H. pylori in-
fection, and with no NSAIDs use. Methods. A prospective
study included patients with endoscopically diagnosed ulcer
disease. The patients were without H. pylori infection (veri-
fied by pathohistology and serology) and without exposure
to NSAIDs and proton pump inhibitors (PPI) within 4
weeks before endoscopy. After endoscopy the patients were
divided into 2 groups: the study group of 48 patients with
bleeding ulcer and the control group of 47 patients with ul-
cer, but with no bleeding. Prior to endoscopy they had
completed a questionnaire about demographics, risk factors
and habits. The platelet function, von Willebrand factor
(vWF) and blood groups were determined. Histopathologi-
cal analysis of biopsy samples were performed with a modi-
fied Sydney system. The influence of bile reflux was ana-

lyzed by Bile reflux index (BRI). Results. Age, gender, to-
bacco and alcohol use did not affect the bleeding rate. The
risk of bleeding did not depend on concomitant diseases (p
= 0.509) and exposure to stress (p = 0.944). Aspirin was
used by 16/48 (33.3%) patients with bleeding ulcer, as op-
posed to 7/47 (14.9%) patients who did not bleed (p =
0.036). Abnormal platelet function had 12/48 (25.0%) pa-
tients who bled, as opposed to 2/47 (4.3%) patients who
did not bleed (p = 0.004). Patients with BRI < 14 bled in
79.2%, and did not bleed in 57.4% of the cases (p = 0.023).
There was no statistical difference between groups in re-
gards to blood groups and range of vWF. Antrum atrophy
was found in 14/48 (29.2%) patients with bleeding ulcer
and in only 5/47 (10.6%) patients who had ulcer without
bleeding (p = 0.024). Conclusion. Abnormal platelet func-
tion, aspirin use and antrum atrophy were the risk factors
for ulcer bleeding in non-H. pylori, non- NSAIDs ulcer dis-
ease.

Key words:
peptic ulcer hemorrhage; helicobacter pylori; anti-
inflammatory agents, non-steroidal; risk factors.

Apstrakt

Uvod/Cilj. Visoki rizik od krvarenja Helicobacter pylori (H.
pylori)-negativnih i sa nesteroidnim inflamatornim lekovima
(NSAIL)-negativnih ulkusa potencirao je klini ki zna aj
analiziranja novih tendencija pepti ke ulkusne bolesti. Cilj
ove studije bio je ispitati faktore rizika od nastanka krvare-
eg ulkusa kod bolesnika bez H. pylori infekcije i bez upot-

rebe NSAIL. Metode. Prospektivna studija obuhvatala je
bolesnike sa endoskopski dijagnostikovanom ulkusnom

boleš u. Bolesnici su bili bez H. pylori infekcije (potvr eno
patohistološki i serološki) i bez upotrebe NSAIL i inhibitora
protonske pumpe (IPP) tokom etiri nedelje pre endosko-
pije. Posle endoskopije bolesnici su bili podeljeni u dve gru-
pe: studijsku grupu od 48 bolesnika sa krvare im ulkusom i
kontrolnu grupu od 47 bolesnika sa ulkusom bez krvarenja.
Pre endoskopije bolesnici su popunjavali upitnik o demo-
grafskim podacima, faktorima rizika i navikama. Funkcija
trombocita, von Willebrand faktor (vWF) i krvne grupe is-
pitivane su, tako e. Patohistološki su analizirani biopsijski
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uzorci po modifikovanom Sydnejskom sistemu. Uticaj bili-
jarnog refluksa analiziran je pomo u bilijarnog refluksnog
indeksa (BRI). Rezultati. Godine, pol, pušenje i upotreba
alkohola nisu imali uticaj na stopu krvarenja. Rizik od krva-
renja nije zavisio od udruženih bolesti (p = 0,509), niti od
izloženosti stresu (p = 0,944). Aspirin je uzimalo 16/48
(33,3%) bolesnika sa krvare im ulkusom, u porede enju sa
7/47 (14.9%) bolesnika koji nisu krvarili (p = 0,036). Ab-
normalnu funkciju trombocita imalo je 12/48 (25,0%) bole-
snika sa krvarenjem, u pore enju sa 2/47 (4,3%) bolesnika
koji nisu krvarili (p = 0,004). Bolesnici sa BRI < 14 krvarili
su u 79,2%, a nisu krvarili u 57,4% slu ajeva (p = 0,023).

Nije bilo statisti ki zna ajne razlike izme u dve grupe u od-
nosu na krvne grupe i nivo vWF. Antralna atrofija na ena je
kod 14/48 (29,2%) bolesnika sa krvare im ulkusom i kod
5/47 (10,6%) bolesnika koji su imali ulkus bez krvarenja (p
= 0,024).  Zaklju ak. Abnormalna funkcija trombocita,
upotreba aspirina i antralna atrofija jesu faktori rizika od kr-
varenja kod H. pylori-negativne i NSAIL-negativne ulkusne
bolesti.

Klju ne re i:
pepti ki ulkus, krvarenje; helicobacter pylori;
antiinflamatorici, nesteroidni; faktori rizika.

Introduction

Peptic ulcer disease has a multifactorial pathogenesis.
The discovery of Helicobacter pylori (H. pylori) infection
has dramatically changed the understanding and manage-
ment of this clinical entity. In the 1990s a number of re-
ports from around the world defined that H. pylori infection
was present in more than 90% of patients with duodenal,
and in about 85% of those with gastric ulcers 1. On the
other hand, the use of non-steroidal anti-inflammatory
drugs (NSAIDs) is the other major cause of peptic ulcers.
Several authors have found that NSAIDs were used by 25–
75% of patients with H. pylori-negative duodenal ulcers
(DU) or that NSAIDs are the most frequent identifiable
causes of non-infected DU 2.

However, the epidemiology of peptic ulcer has sig-
nificantly changed in the past decades because of the huge
effort made to eradicate H. pylori infection 3. The propor-
tion of peptic ulcers which is unrelated to NSAIDs and H.
pylori appears to be increasing. In North America, there is
good evidence that 20–40% of peptic ulcers are not associ-
ated with H. pylori or NSAIDs 3–5, whereas in other parts of
the world, the proportion of H. pylori-negative ulcers re-
mains much lower (less than 4%) 5. A study from Northern
Italy reported the prevalence of only 8% 6, 7. In Europe,
three studies from Scotland, Denmark and Italy showed a
prevalence of H. pylori-negative duodenal ulcer of 10–
15% 1. Reports from different parts of Asia show a wide
variation of its prevalence. The prevalence of H. pylori-
negative ulcer ranges from 3% in Japan to 29% in
Singapore and Pakistan. Recent reports show that the
prevalence of H. pylori-negative ulcers will also depend
upon the background prevalence of H. pylori in general
population as H. pylori-negative ulcers will not exist if
everyone has the infection 2, 5. A meta-analysis of seven
randomized double blind trials in North America found that
20% of patients with H. pylori-associated ulcers had ulcer
recurrence within 6 months, despite successful H. pylori
eradication and no reported NSAID use 3, 8.

Ulcers attributed to the use of aspirin have risen in
number, because aspirin is widely used for the prevention of
thrombotic events 9. Also, the proportion of patients taking
low-dose aspirin in combination with other antiaggregants,
such as clopidogrel is increasingly high 10.

About 25% of patients with idiopathic ulcers also have
reactive gastritis, which might be related to bile reflux or
prior NSAID use or H. pylori infection, so it might be that
mucosa does not recover fully and remains vulnerable to
other injuries.

Other etiological factors in H. pylori-negative, NSAID-
negative ulcers are poorly defined, but may include a genetic
predisposition, altered acid secretion, rapid gastric emptying,
defective mucosal defense mechanisms, psychological stress,
smoking, drinking alcohol or gender 11. A number of studies
have demonstrated a relationship between ABO blood group
and hemostasis. Indeed, a higher rate of bleeding complica-
tions has been described in patients belonging to the group
O 12, 13 and blood group O individuals are consistently over-
represented in patients with inherited bleeding disorders 12, 14.
Some authors mentioned that individuals with blood group O
have a higher risk of bleeding disorders due to low levels of
the circulating plasma protein, von Willebrand factor
(vWf) 15, 16. In a large twin study, Orstavik et al. 17 found that
66% of the total variation in plasma vWf levels was geneti-
cally determined and 30% of this genetic component was ex-
plained by ABO blood group. Plasma levels of vWf and
other coagulation factors influence risk of hemorrhage. Also,
vWf is involved in platelet adhesion and subsequent platelet
aggregation during primary haemostasis 18, 19. Another reason
for ulcer bleeding is probably the platelet dysfunction. It may
be acquired, inherited or induced by platelet inhibiting
agents, such as acetyl salicylic acid.

H. pylori-negative ulcers have been shown to have a
higher incidence of mortality and recurrent bleeding 20. Many
recent reports suggest that the pathogenesis of bleeding duo-
denal ulcer is different from that of non-complicated ulcer
disease and that other risk factors different from H. pylori are
perhaps responsible for a relatively high proportion of
bleeding ulcers 2. Study of Hung et al. 21 showed that the in-
cidence of H. pylori-negative idiopathic bleeding ulcers has
increased in recent years. According to that study, H. pylori
negative ulcers account for around 16% of bleeding peptic
ulcers.

The aim of this study, was to investigate the risk factors
for bleeding in H. pylori-negative, NSAID-negative peptic
ulcers, and to examine the factors that contribute to compli-
cated ulcers, and also to make new efforts to improve the
prevention of these conditions.
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Methods

The study was conducted in the Clinical Center of Mon-
tenegro from January 2010 to January 2012. A prospective
study included 95 consecutive patients with endoscopically di-
agnosed peptic ulcer disease who were without H. pylori in-
fection and without exposure to NSAIDs. We also excluded
patients who were taking proton pump inhibitors (PPI), antico-
agulant drugs and antiplatelet drugs except aspirin. H. pylori
status was verified by histology (two biopsy specimens taken
from the stomach antrum and two from the corpus) and serol-
ogy (antibodies to H. pylori). In cases of bleeding ulcer we
performed second look endoscopy within 72 hours from the
initial endoscopy and then took biopsies for histopathology
analyses. Blood samples were taken from all the patients
within 24 hours in order to perform serological analyses in re-
gard to the presence of antibodies to H. pylori 22. Enzyme-
linked immunoassay test (ELISA) for the quantitative detec-
tion in serum of anti-H. pylori IgG antibodies was performed
using a commercial test kit, according to instructions of the
manufacturer. The results were expressed as: reactive-positive
(IgG level > 20 IU/mL); grey zone-equivocal (IgG level: 15–
20 IU/mL) and non reactive-negative (IgG level < 15 IU/mL).
We included in the study only patients with IgG level < 15
IU/mL (non-reactive). The patients who positively responded
to the questions about NSAIDs, PPI, anticoagulant and anti-
platelet drugs (except aspirin) use less than 4 weeks before en-
doscopy were excluded from the study. The patients were di-
vided into two groups. The study group consisted of 48 pa-
tients with bleeding ulcer, while the control group of 47 pa-
tients also with ulcer, but without sings of bleeding.

Before endoscopy all the patients filled out the ques-
tionnaire on demographic data, habits (alcohol consumption
and smoking), concomitant diseases, exposure to stress dur-
ing last year, as well as on taking aspirin during the past 4
weeks. We also analyzed information related to the treatment
of H. pylori infection in the past. They also responded to
questions related to previous treatment of the diseases of up-
per gastrointestinal tract (gastritis, gastric ulcer and duodenal
ulcer) diagnosed by endoscopy over a period of 6 months
prior to inclusion in this study.

All the patients were analyzed according to gender and
age. The patients who were current smokers for at least 6
months were considered as smokers. Consuming more than 10
g of alcohol/day by women, and more than 20 g/day by men
was considered as medically relevant. The impact of concomi-
tant diseases in ulcer disease was determined by the use of in-
dividual index of co-existent diseases (ICED). The values of
ICED are 0–3, and reflect the impact of concomitant disease to
the severity of ulcer disease. The ICED score of 0 indicates that
associated diseases have no impact, score 1 indicates a mild
impact, score 2 moderate and score 3 serious impact on the oc-
currence of ulcers 23. Exposure to a stressful situation was
graded by “Holmes and Rahe stress scale”. The patients an-
swered whether in the past year they had been exposed to some
of the possibly stressful situations. By adding points for all the
exposure situations, the total number (score) indicates the im-
pact of stress on health, or occurrence of the disease. Therefore,

the score value of 300 and more indicates a risk of disease,
score value of 150–299 means that the risk of disease is inter-
mediate (reduced by 30%) and the score value of 150 or less
indicates a very low risk of disease 24. Blood groups were de-
termined by the principle of hemagglutination. The possible
impact of duodenogastric biliary reflux was assessed by calcu-
lating bile reflux index (BRI) according to Sobala et al. 25. This
index is calculated by the following formula: BRI = (7 × E) +
(3 × IM) + (4 × CI) – (6 × Hp), where E is edema in the lamina
propria, IM – intratestinal metaplasia, CI – chronic inflamma-
tion and Hp represents colonization of the stomach with H. py-
lori. The pathologists were grading each parameter from antral
biopsy specimens from 0 to 3. A value of BRI above 14 indi-
cates significant duodenogastric reflux (bile acid level grater
than 1 mmol/L, which is the upper limit of normal biliary re-
flux) with 70% sensitivity and 85%, specificity. Von Wille-
brand factor plays an important role in both primary hemostasis
by the formation of the hemostatic plug (due to its function in
platelet adhesion) and in aggregation. We used a Dade Behring
vWF Ag test kit intended for in vitro diagnostic use with Dade
Behring coagulation analyzers for the quantitative determina-
tion of vWF Ag in human plasma by immunoturbidimetry. The
normal plasma vWF level in adult population is usually in the
range of 50–160%. Detection of platelet dysfunction in citrated
human whole blood was done by the PFA - 100 system. This
system consists of an instrument and two different test car-
tridges in which the process of platelet adhesion and aggrega-
tion following a vascular injury is simulated in vitro. The colla-
gen/epinephrine (Col/EPI) test cartridge is the primary cartridge
used to detect platelet dysfunction induced by intrinsic platelet
defects, vWF, or exposure to platelet inhibiting agents. A refer-
ence range for Col/EPI is 84–160. The collagen/ADP
(Col/ADP) test cartridge is used to indicate if an abnormal re-
sult obtained with the Col/EPI test cartridge may have been
caused by the effect of aminosalicylic acid (ASA) or medica-
tion containing ASA. A reference range for Col/ADP is 68–121
s. The platelet function test is marked as normal if both Col /
EPI and Col / ADP are normal, and when any of them or both
abnormal, test is marked as abnormal.

Endoscopy procedure and histopathology examination
of mucosal biopsy samples

All endoscopies were done by an Olympus endoscope
(GIF TYPE Q 165) and biopsies were taken with standard for-
ceps. Ulcer was defined as any visual loss of mucosal integ-
rity, of a diameter greater than 5 mm, and bleeding stigmata
were classified according to the modified Forrest classifica-
tion 26. According to that classification all ulcers are divided
into those who have not bled, those that have bled and those
with bleeding during endoscopy. In cases when ulcer bleeding
required endoscopic hemostasis, it was done using either in-
jection technique with diluted epinephrine or by mechanical
device (hemoclipping). From any ulcer and surrounding mu-
cosas biopsies were taken to exclude the existence of the dis-
eases which required different therapeutic approaches, such as
malignant ulcers, Crohn’s disease, lymphoma, etc.At the same
time, two biopsies from the antrum and two from the corpus
were taken in order to histopathologically confirm the absence
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of H. pylori infection, and to additionally analyze the type of
gastritis. The modified Sydney system for classification of
gastritis was used for interpretation of biopsy samples
(Hematoxylin and Eosin staining) 27. Modified staining by
Giemsa was used for H. pylori determination.

This study was carried out in accordance with the Dec-
laration of Helsinki (2000) of the World Medical Associa-
tion. This study was approved ethically by Ethical Commit-
tee, Clinical Center of Montenegro (No 03/01-688/2, from
January 28, 2010). All the patients provided a written in-
formed consent.

All data were analyzed using SPSS, version 16.0 (SPSS
Inc, Chicago, IL, USA). Values are expressed as means or
percentages as appropriate. The 2-test was used to analyze
the difference between the two groups. Univariate and multi-
variate logistic regression was used to analyze the risk [odds
ratio (OR) and 95% confidence interval (CI)] of developing
bleeding ulcer in patients with peptic ulcer disease. The dif-
ferences were considered significant at the level of p < 0.05.

Results

There were 48 patients with bleeding ulcer in the study
group and 47 patients with ulcer with no signs of bleeding in
the control gruop.

The demographic characteristics, habits and medical
histories with the results for the patients in the study and the

control group are shown in Table 1. Gender did not affect
bleeding. A higher incidence of bleeding peptic ulcer was
found in men but with no statistical significance (p = 0.358).
There was no difference in bleeding ulcer in relation to age
groups. There was higher incidence of bleeding ulcers
among older patients, but without statistical significance (p =
0.350). Bleeding was not affected by smoking. Alcohol con-
sumption was more frequent among patients who bled, but
the difference was not significant (p = 0.115). Risk of
bleeding from ulcer did not depend on concomitant diseases.
We had similar findings related to exposure to stress with no
significant difference between the investigated groups (p =
0.944). The previous treatment of H. pylori infection had no
effect on new bleeding ulcers. Of the patients covered by the
study, 44.8% of those who were previously treated for H.
pylori infection bled, as opposed to 55.2% of the patients
who were also previously treated, but now had ulcer without
signs of bleeding (p = 0.461). The previous treatment of gas-
tric or duodenal ulcer, did not affect future ulcer bleeding.
The history of gastritis was significantly different among the
investigated groups (p = 0.038). The logistic regression
showed that the medical history of gastritis had a protective
effect on future ulcer bleeding with relative risk for ulcer
bleeding 5 times less than in patients with no previous his-
tory of gastritis (p = 0.017). Logistic regression model (uni-
variate and multivariate) is shown in Table 2.

Table 1
Demographic sharacteristics, habits and medical history of patients
Characteristics
of the patients

Study group
n (%)

Control group
n (%)

2-test
(p)

Total number 48 (50.5) 47 (49.5)
Gender
   men 30  (62.5) 25 (53.2) 0.358
Age, years  50 33 (68.8) 28 (59.6) 0.351
Medical history
   gastritis 10 (20.8) 19 (40.4) 0.038*

   gastric ulcer 5 (10.4) 6 (12.8) 0.72
   duodenal  ulcer 13 (27.1) 7 (14.9) 0.145
Smoking
   yes 22 (45.8) 22 (46.8) 0.924
Alcohol  user
  yes 24 (50.0) 16 (34.0) 0.115
Exposure to stress 24

   < 150 15 (31.3) 15 (31.9) 0.944
   150–299 22 (45.8) 20 (42.6)
   > 300 11 (22.9) 12 (25.5)
Concomitant
diseases
   yes 33 (68.7) 36 (76.6) 0.391
Previous treament
of  H. pylori
   yes 13 (44.8) 16 (55.2) 0.461
*statistically significant difference

Table 2
Logistic regression model for bleeding ulcers

Univarate Logistic Regression Multivariate Logistic RegressionCharacteristics
of the patients Exp B (95% CI) p Exp B (95% CI) p
Aspirin use 2.857 (1.048–7.786) 0.040* 1.758  (0.423–7.295) 0.437
Previous gastritis 0.388 (0.156–0.962) 0.041* 0.197 (0.052–0.746) 0.017*
Platelet dysfunction 7.500 (1.576–35.683) 0.011* 20.703 (1.724–48.643) 0.017*
Bile reflux index   14 0.355 (0.144–0.878) 0.025* 0.144 (0.040–0.514) 0.003*
Antrum atrophy 3.459 (1.132–10.566) 0.029* 9.075 (1.768–46.576) 0.008*

*statistically significant difference
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The influence of aspirin and platelet function on ulcer
bleeding can be seen in Table 3. Aspirin consumption was a
significant predictive factor for bleeding in univariate logis-
tic regression, but with no significance in multivariate re-

gression model (Table 2). The platelet function was abnor-
mal in 12 (25.0%) patients with bleeding peptic ulcer, as op-
posed to 2 (4.3%) who had abnormal function of platelet and
did not bleed ( 2 test; p = 0.004). At the same time, relative
risk for ulcer bleeding in the patients with platelet dysfunc-
tion was very high: 20.7 (p = 0.017) (Table 2).

The effects of blood groups and serum levels of vWF
on ulcer bleeding are presented in Table 4. Most of the pa-
tients with bleeding ulcer had blood group O (45.8%), while

blood group A was the most frequent among the patients
without ulcer bleeding (40.4%). There was no significant dif-
ference between the study and control patients regarding
blood groups (p = 0.268). The serum level of vWF did not

affect the bleeding rate, since the most of the patients in both
groups had normal level of vWF and similar proportion in
both groups had lower level of vWF (p = 0.935).

Histopathological analysis of gastric mucosa and its
impact on ulcer bleeding are shown in Table 5. Of all the
parameters of histopathological analysis of gastritis, only
atrophy of the antrum was significant predictive factor for
ulcer bleeding ( 2; p = 0.024). Relative risk for ulcer
bleeding among patients with gastric antrum atrophy was
9.075 (p = 0.008). The presence of significant duodenogas-
tric bile reflux seemed to be protective against bleeding
since almost half of patients in the control group (42.6%)

and only 20.8% from the study group had BRI >14 ( 2-test;
p = 0.023). Relative risk for ulcer bleeding was almost 7
times less in patients with high value of BRI (p = 0.003)
(Table 2).

Table 3
Effects of aspirin and platelet function on bleeding ulcer

Use of aspirin and
platelet function

Study group
n (%)

Control group
n (%)

2-test
(p)

Drug
   aspirin use 16 (33.3) 7 (14.9) 0.036*
Platelet function
   abnormal 12 (25.0) 2 (4.3) 0.004*

*statistically significant difference

Table 4
The influence of blood groups and serum levels of von Willebrand factor (vWF) on ulcer bleading

Characteristics
of patients

Study group
n (%)

Control group
n (%)

2-test
(p)

Total number 48 (50.5) 47 (49.5)
Blood groups
   A 12 (25.0) 19 (40.4)
   B 8 (16.7) 9 (19.1)
   AB 6 (12.5) 6 (12.8)
   0 22 (45.8) 13 (27.7)

0.268

(vWF)
   normal 29 (60.4) 28 (59.6)
   lower 5 (10.4) 6 (12.8)
   higher 14 (29.2) 13 (27.7)

0.935

Table 5
The influence of histopathological characteristics on ulcer bleeding

Characteristics
of the patients

Study group
n (%)

Control group
n (%)

2-test
(p)

Total number of patients 48 (50.5) 47 (49.5) 0.05
Antrum histology (present)
   intestinal  metaplasia 13 (27.1) 18 (38.3) 0.244
   inflammation 46 (95.8) 46 (97.9) 0.570
   atrophy 14 (29.2) 5 (10.6) 0.024*
   activity 34 (70.8) 25 (53.2) 0.076
Corpus  histology (present)
   intestinal  metaplasia 10 (20.8) 12 (25.5) 0.587
   inflammation 46 (95.8) 44 (93.6) 0.629
   atrophy 13 (27.1) 13 (27.7) 0.950
   activity 24 (50.0) 30 (63.8) 0.174
Biliary reflux  index
    > 14 10 (20.8) 20 (42.6) 0.023*

*statistically significant difference
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Discussion

The prevalence of H. pylori infection is changing and
proportion of ulcers that are H. pylori-negative and NSAID-
negative seems to be increasing. Some authors observe that
these “idiopathic” peptic ulcers seem to be more resistant to
standard therapy, may be associated with more frequent
complications and these that relapse may require long-term
maintenance therapy 1, 2, 11, 28. However, as antisecretory
medications are often less effective in controlling gastric pH
in H. pylori-negative patients, it is recommended to prescribe
full doses of these drugs as maintenance therapy in this sce-
nario 2.

The incidence of bleeding ulcers is between 32 and 51
per 100 000 per year 29. Bleeding represents about 70% of all
ulcer disease complications with the highest morbidity and
mortality 30.

It seems that the prevalence of H. pylori infection is
lower among patients with bleeding ulcer than in patients
with ulcer disease without bleeding. Hung et al. 20 show that
among 638 patients with bleeding ulcers there was 18.8% H.
pylori negative patients.

One explanation for the increase in bleeding rate among
H. pylori–negative, NSAIL-negative ulcers is stress-related
ulcerogenesis due to other medical conditions 3, 31. Between
5% and 20% of patients with gastric or duodenal ulcer lack
an identifiable organic etiology and data available in studies
published worldwide suggest that psychosocial factors play a
significant role 31–33. Wong et al. 34 have shown that exposure
to a stressful situation plays an important role in the patho-
genesis of H. pylori negative ulcers, with a high risk of
rebleeding and mortality. Even though we could not find that
exposure to stress is related to bleeding peptic ulcers, we ob-
served that almost two thirds of patients with bleeding ulcer
(68.7%) had the score higher than 150, graded by “Holmes
and Rahe stress scale”.

Patients with non-NSAID and non-H. pylori ulcers are
often older, sicker and more frequently experience bleeding
episodes while in hospital 28. Xia et al. 35 have shown that
17% of duodenal ulcers were H. pylori- and NSAID-negative
and revealed that the presence of concomitant diseases was
an independent predictor for those ulcers. Some other studies
gave the same results 36–38. Na et al. 39 compared geriatric
(older than 65) and non-geriatric patients with peptic ulcer
bleeding and found that there was no difference in the inci-
dence of H. pylori negative ulcers between compared groups.
In the same time, geriatric patients with bleeding ulcers had
much higher rate of cardiovascular and pulmonary con-
comitant diseases compared to the group of non-geriatric pa-
tients.

Our results are not in accordance with these findings
especially in regard to concomitant diseases where we found
that even greater percentage of patients with other diseases
did not have ulcer bleeding. At the same time, patients older
than 50 were more frequent in our study group than in the
control group, again with no significant difference, probably
because of a small number of patients included in the present
study.

The relationship between blood group antigens and
peptic ulcer disease, especially with upper gastrointestinal
bleeding was widely evaluated in the past and one of the
studies found that the blood group O had higher frequency
in the group with bleeding ulcer than in the control group
compared to other blood groups 40. The reason for bleeding
is due to the level of the circulating plasma protein von
Willebrand factor 15. It seems that vWf levels are 25%
higher in non-O compared to group O individuals 16. An
interesting finding is that the rebleeding rate between pa-
tients with different blood groups was similar 40. At the
same time, some other studies find determination of blood
groups not being a useful tool to determine the individual
risk for gastroduodenal ulcer and ulcer bleeding 41, 42. In our
study we found that the most patients in the bleeding group
had blood group O and blood group A in the control group,
but there was no significant difference between the two
groups in regard to blood groups.

Although a number of studies have demonstrated the in-
fluence of ABO blood group on the levels of von Willebrand
factor, the nature of this association and its clinical impor-
tance is still largely unknown. A deficiency of vWF is re-
sponsible for a hemorrhagic diathesis 12. In our study low
level of vWf did not affect ulcer bleeding.

Platelet aggregation can be inhibited by aspirin.
Thrombocytopathy or impaired platelet function leads to the
commonest gastrointestinal complication – bleeding 43, 44.
Kang et al. 44 found that the most important risk factor for
bleeding peptic ulcers in H. pylori negative patients was a
history of aspirin and/or antiplatelet agent use. We have also
shown that abnormal platelet function was a significant risk
factor for ulcer bleeding. In the present study, one third of
patients who were taking aspirin had bleeding ulcer, and only
14.9% in the group of patients who were taking aspirin and
had ulcer disease without signs of bleeding. Regular or peri-
odical use of aspirin, other antiplatelet agents and/or antico-
agulant drugs is an important reason for ulcer bleeding.

After H. pylori cure, gastric acid hypersecretion is not a
risk factor for bleeding from duodenal ulcer, neither among
patients with previous bleeding episodes. However, duodenal
ulcer recurrence with bleeding may occasionally occur in
patients cured of H. pylori, even if acid output is normal 45.
Kang et al. 44 found that patients with bleeding peptic ulcer
had a higher proportion history of peptic ulcer disease. In our
study, neither previous treatment of H. pylori infection, nor
previous ulcers existence of any localization had any signifi-
cant effect on new bleeding ulcer. Mc Coll 5 reported that ul-
cers recurring after H. pylori eradication are most probably
equivalent to ulcers in patients without evidence of current or
previous infection and should be managed in the same way.
In our study we had 44.8% of patients with bleeding ulcer
who were previously treated for H. pylori infection, as well
as 55.2% of those with ulcers without bleeding and with pre-
vious H. pylori infection treatment. Eradication of H. pylori
infection did not seem to protect our patients from develop-
ing bleeding ulcer disease. It is interesting that patients with
previously treated gastritis had a less risk of ulcer bleeding in
our study.
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More studies founded that the long-standing mucosal
inflammation caused by H. pylori infection can weaken the
gastric barrier against acid or bile reflux 3. Bile and duodenal
contents have chronic noxious effects on both stomach and
esophagus. Long-term exposure, proximal reflux of duodenal
juice can damage unprotected mucosa and can cause dyspla-
sia, intestinal metaplasia and ulcers. The bile reflux index is
derived from observed changes in tissue histology and is,
thus, an important tool that can reflect mucosal changes
caused by the bile 46. In the present study we showed that the
possibility for ulcer bleeding was less if BRI was higher. It
seems that the alkaline content of bile may have a protective
effect on bleeding.

Kemppainen et al. 47 showed that antrum atrophy was
associated with a higher risk of bleeding ulcer. While H. py-
lori infection is associated with chronic active antral gastri-
tis, a lower prevalence of H. pylori is found in patients with

atrophic gastritis and intestinal metaplasia. This study also
showed that atrophy of the antrum was a significant risk
factor for ulcer bleeding.

Conclusion

The etiopathogenesis of non-H. pylori and non-NSAID
ulcers and ulcer bleeding in that setting has not been estab-
lished yet. Our results suggest that different factors were in-
volved in the etiopathogenesis of bleeding in H. pylori-
negative, NSAID-negative peptic ulcers. Relative risk for
bleeding from ulcer was significantly higher among aspirin
users, patients with abnormal platelet function and patients
with antrum atrophy. A high bile reflux index and previous
treatment of gastritis had a protective effect on ulcer bleed-
ing among patients with non-H. pylori and non-NSAID ul-
cers.
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Abstract

Background/Aim. Physical activity is a common stimulus
of asthmatic symptoms manifestation. Airway hyperreactiv-
ity is a predisposing cause of exercise induced bronchial ob-
struction, diagnosed by histamine inhalation. The aim of
this study was to determine the relation between the
amounts of histamine needed to induce non-specific airway
hyperreactivity and exercise-induced bronchial obstruction.
Methods. This randomized cross-over study included 160
male patients (age 19–27 years) suffering from bronchial
asthma who showed positive results as the reaction after the
histamine bronchial provocation test. Histamine concentra-
tions were in a range of 0.03 to 4 mg/mL. Each patient
participated in the exercise stress test conducted on a con-
veyor belt. The results of the exercise stress test were con-
sidered positive if the FEV1 level dropped by at least 15%
from its initial value, 5–10 minutes after the test. Results.
All the patients showed positive results as the reaction after
the histamine bronchial provocation test, while 50 of them
showed positive results after the exercise-induced stress test.
There was a statistically highly significant difference in ad-
ministrated histamine concentrations between the group of

patients that had positive results on exercise stress test and
those who did not (1mg/mL vs 0.5mg/mL; U = 1678; p <
0.01). Also, there was a statistically significant difference
concerning the frequency of the positive results regarding
histamine concentration after induced stress test ( 2 =
10.885; p = 0.001). Among the patients with positive results,
there was a statistically highly significant number of patients
with bronchial obstruction induced by less than 2 mg/mL
of histamine (p < 0.01). A statisticlly significant relation
between the amount of histamine needed to induce bron-
chial obstruction and the results of the exercise stress test (p
< 0.01) was also observed after the testing. Conclusion. In
the group of patients with positive results  after the exer-
cise-induced stress test, there were significantly more pa-
tients with positive results to non-specific bronchial provo-
cation test with lower histamine concentrations. Histamine
concentrations needed to induce non-specific hyperreactiv-
ity of asthmatic airway were shown to be related to the re-
activity to physical effort.

Key words:
asthma; histamine; diagnosis; exercise test; respiratory
function tests.

Apstrakt

Uvod/Cilj. Fizi ki napor je est stimulus-uzro nik ispo-
ljavanja astmati nih simptoma. Hiperreaktivnost disajnih
puteva je predisponiraju i faktor za nastanak bronhoops-
trukcije na napor i ona se dokazuje inhalacijom histamina
ili sli nih materija. Cilj ove studije bio je da se ispita odnos
izme u doze histamina potrebne za izazivanje nespecifi ne
hiperreaktivnosti disajnih puteva i bronhoopstrukcije izaz-
vane naporom. Metode. Ova studija preseka obuhvatila je
160 astmati ara, muškaraca, starih 19–27 godina, koji su
imali pozitivan bronhoprovokacijski test na histamin.

Koncentracija histamina kretala se od 0,03 do 4 mg/mL.
Svim bolesnicima ura en je test optere enja na pokretnoj
traci. Test optere enja smatran je pozitivnim ukoliko bi 5–
10 minuta po završetku testa došlo do pada FEV1 za naj-
manje 15% od  po etnih vrednosti. Rezultati. Svi ispitani-
ci imali su pozitivan histaminski test, a njih 50 i pozitivan
test optere enja. Postoji statisti ki visokozna ajna razlika u
datim koncentracijama histamina izme u bolesnika koji su
imali pozitivan test optere enja i drugih kod kojih je test
optere enja bio negativan (1 mg/mL vs 0,5 mg/mL; U =
1678; p < 0,01). U grupi bolesnika sa pozitivnim testom
optere enja, postoji statisti ki visoko zna ajno više onih
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kod kojih je bronhoopstrukcija izazvana histaminom u do-
zi < 2 mg/mL (p < 0,01). Postoji statisti ki visokozna ajna
povezanost doze histamina potrebne da se izazove bron-
hokonstrikcija i nalaza testa optere enja (p < 0,01). Zak-
lju ak. U našoj grupi bolesnika koji su imali pozitivan test
optere enja bilo je zna ajno više bolesnika sa pozitivnim
nespecifi nim bronhoprovokacijskim testom pri nižim

koncentracijama histamina. Ovo ukazuje da postoji pove-
zanost doze histamina potrebne da se izazove bronhokon-
strikcija sa reaktivnoš u na fizi ki napor.

Klju ne re i:
astma; histamin; dijagnoza; vežbanje, testovi;
respiratorna funkcija, testovi.

Introduction

The main pathophysiological characteristic of bronchial
asthma is a reversible bronchial obstruction. Bronchial ob-
struction is caused by inflammation, which is, to some ex-
tent, constantly present in asthmatic airway mucosa. Chronic
inflammation causes airway hyperreactivity, which leads to
bronchial obstruction, ie asthmatic symptom manifestation 1.

Each of these processes (inflammation, hyperreactivity
and bronchial obstruction) is variable and can be amplified
by certain factors 1, 2. Thus, the stimulus (inhaled or, in some
cases, produced by the body itself), will trigger the manifes-
tation of bronchial obstruction. There are many substances
and states which can induce an asthma attack. The most
common stimuli are inhaled allergens, airway infections and
increased physical activity, which can induce an asthma at-
tack by direct or indirect stimulation of bronchoconstriction
receptors that narrow down the airways 2.

Exercise is a common cause of manifestation and ag-
gravation of bronchial asthma because it triggers an asthma
attack via indirect stimulation. In most cases, asthmatic
symptoms occur 5–10 minutes after exposure to physical ef-
fort and resolve after resting for 30 minutes, or by using
short-acting bronchodilators. Apart from this early reaction
to physical effort, in rare cases, there can also be a late reac-
tion to physical activity, even 6–8 hours after the exercise 3.
Considering its specific nature and the pathophysiological
mechanism of formation, exercise-induced bronchospasm is
sometimes considered as a separate entity, as “exercise-
induced bronchoconstriction” (EIB) 4.

It is estimated that the prevalence of EIB in general
population varies from 7% to 20%. 3, 5, while in asthmatic
population, more than 90% of patients show the symptoms of
EIB. In certain cases, especially in children and young peo-
ple, exercise can be the only cause of asthma attacks and
coughing during physical effort, as the only symptom of
bronchial asthma 5, 6. The manifestation of EIB is tightly re-
lated to the level of bronchial reactivity. This is also con-
firmed by the fact that the majority of patients with moderate
asthma attacks and minimal reactivity increase, subjected to
uniform physical effort, do not experience any clinically sig-
nificant bronchoconstriction 3, 7, 8.

During exercise, the respiratory tract gets partially in-
flamed (this is confirmed by bronchoalveolar lavage cell
structure, as well as through the reduction in proinflamma-
tory effect on people who use inhalatory corticosteroids). A
potential proinflammatory effect of exercise on respiratory
system increases chronic inflammation that induces the proc-
ess of bronchial obstruction in asthmatics 8–10.

Directly induced airway hyperreactivity is caused by
vasoactive amines that affect the H1 receptors in the airway
smooth muscles. In laboratory conditions, this hyperreactiv-
ity is induced by inhaling bronhoconstrictory substances,
such as histamine or methacholine 11. Because of asthmatic
airway chronic inflammation, hyperreactivity induced in this
way is more intense and more easily trigged (by using lower
concentration of bronhoconstrictory substances).

Considering that inhaling higher concentrations of hista-
mine will induce bronchoconstriction even in healthy people,
histamine is considered as a non-specific stimulus, and the re-
activity which it induces as a non-specific reactivity. High sen-
sitivity and simplicity of non-specific reactivity tests to hista-
mine and methacholine makes them challenge tests in asthma
diagnostication, ie airway hyperreactivity 11, 12.

Unlike the non-specific hyperreactivity tests, airway
exercise reactivity tests, conducted in laboratory conditions,
have higher specificity, but significantly smaller sensitiv-
ity 13, 14.

The aim of this study was to determine the relation
between non-specific hyperreactivity to histamine and EIB in
asthmatics.

Methods

This cross-sectional study included 160 male exami-
nees, age 19–27 years, with positive results after the induced
histamine bronchial provocation test. The study was per-
formed in the Lung Functional Diagnostics Department,
Military Medical Academy in Belgrade. All the examinees
had the diagnosis of bronchial asthma. However, they did not
take any long-acting bronchodilators and anti-inflammatory
medicines during the last 48 hours before the tests. Short-
acting bronchodilators had not been taken during the last 8
hours before the tests. Spirometry was initially undertaken
on each patient and all of them showed normal spirometry
results. After the spirometry test, non-specific bronchopro-
vocation test to histamine was conducted on each examinee,
in which they were required to inhale growing dosages of
histamine through inhalers in a 1- minute period. Histamine
concentrations were from 0.03 to up to 4 mg/mL. The test
was considered positive if the FEV1 level was reduced by at
least 20% from its initial value after histamine inhaling.

The next day, after the control spirometry had been
conducted with positive results, each examinee participated
in the exercise stress test. The tests were terminated when
heart rate was increased by 80% percent from the age-
predicted maximum heart rate (formula: 220 – age). Exercise
stress test was considered positive if in the first 5 minutes
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after the test the FEV1 level was reduced by at least 15%
percent from its initial value 3.

Spirometry test and exercise stress test were conducted
on pneumoscrin and a Jaeger conveyor belt.

Statistic data processing was performed with probabil-
ity distributions tests (such as Kolmogorov–Smirnov test),
non-parametric significance tests, such as Mann-Whitney
and chi-squared test (goodness-of-fit test or chi-squared test
for independence), as well as the binary dependent variable
test (logistic regression).

Results

Positive results at the exercise stress test were obtained
in 50 (31.3%) of the patients. In 105 (65.6%) patients bron-
chial obstruction was induced with less than 2 mg/mL of
histamine inhaled. The median histamine concentration
needed to induce bronchial obstruction in the group of pa-
tients with positive result on the exercise stress test was 1
mg/mL, and in the group with negative results it was 0.5
mg/mL (U = 1678; p < 0.01) (Figure 1).
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Fig. 1 – Histamine dosages needed to induce non-specific
bronchial hyperreactivity in relation to the results of the

exercise stress test.

There was a statistically significant difference in the
frequency of positive exercise stress test findings in relation
to histamine concentration ( 2 = 10.885; p = 0.001) (Figure
2). Namely, 42 (84%) out of 50 patients, with positive results
on the exercise stress test, also showed a positive non-
specific hyperreactivity to less than 2 mg/mL of histamine,
while 47 (85%) patients who demonstrated non-specific hy-
perreactivity induced with histamine dosages of 2–4 mg/mL
showed negative results after the exercise stress test. In the
group with positive results after the exercise stress test there
was a statistically significantly higher frequency of patients
with non-specific hyperreactivity induced with less than 2
mg/mL of histamine ( 2 = 23.120; p < 0.01).

Also, a statistically significant relation was identified
between the histamine dosages needed to induce broncho-
constriction and the results of exercise stress test (p < 0.01).
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Fig. 2 – Exercise stress test results in relation to
administrated histamine dosages.

Discussion

Triggering asthma attack was shown to be a complex
process which included an interaction between multiple fac-
tors and the processes in the respiratory tract.

Speaking of exercise as a factor which could trigger
asthma, the key factor was the ventilation volume increase,
which was necessary to satisfy the increased need for oxygen.

The main bronchoconstrictive stimuli of EIB were: in-
creased ventilation and inhalation of increased volume of
cold air, change in airway surface liquid osmolality (the layer
coating the airway mucosal surface), as well as increased
disposition of allergens into respiratory tract. The above
mentioned changes could have been categorized into two
groups, based on two theories of EIB origin: heating and hy-
perosmolarity theory.

The theory is based on the assumption that temperature
variations in the respiratory tract (sudden cooling at the be-
ginning of exercise and subsequent warming during exercise)
are the main reasons for the bronchoconstricting substances
release and the airway smooth muscle irritation.

According to the second, hyperosmolarity theory, hy-
perventilation that takes place during exercise, dries the air-
way tract, thus increasing the mineral concentration of the
liquid surface layer which cools the airway mucus tissue.
The increase in osmolarity dries out the water from mast
cells and eosinophils, which releases  vasoactive amines
(histamine, prostaglandins and leukotrienes) that directly ir-
ritate nerve endings and increase blood vessels permeability
leading to edema and bronchospasm 3.

The mechanisms used to explain the above mentioned
theories were not sufficient enough to cause bronchospasm all
by themselves, because increased physical effort did not in-
duce such dramatic changes in a healthy person’s respiratory
tract. Asthmatics, however, were more prone to bronchocon-
striction due to the chronic respiratory tract inflammation, be-
cause, in many cases, physical effort could not induce it by it-
self. Healthy persons who took deep breaths during the exer-
cise even experienced lower level of airway reactivity to
methacholine. In other words, the exercise combined with
deep breathing demonstrated some sort of protective role
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against bronchoconstriction. This type of bronchodilatative
condition after exercise probably occurred due to the reduction
in parasympathetic-induced bronchoconstriction 7.

Apart from the above mentioned factors,  other relevant
factors which can cause EIB were present: the increase in in-
flammatory and bronchoconstrictive mediators, especially
LTC 4 and LTD 4 histamine and interleukine-IL-8; activa-
tion of TH2 lymphocytes with the increase in T cell expres-
sion CD25 and B cell expression CD23; eosinophilic influx
and airway activation 3.

The goal of pharmacodynamic or bronchoprovocation
tests, conducted in laboratory conditions, was to induce a pro-
cess similar to real asthma attack in the lungs. This included
bronchoprovocation tests with histamine, as well as exercise.
They had an important role in the bronchial asthma diagnos-
tics. Considering their somewhat different pathophysiologic
mechanisms of action, they enabled more complete and pre-
cise insight into bronchial obstruction origin in asthmatics 11, 12.

By inhaling certain dosages and monitoring the respi-
ratory tract response, it was possible not only to determine
the reactivity but also to quantify the response value. Non-
specificity of this kind of bronchial asthma test was reflected
by its positive response in other inflammatory and allergic
respiratory tract diseases, such as allergic rhinitis, chronic
bronchitis and bronchiectasis 11.

Our goal was to determine whether there was or there
was not a non-specific reactivity to histamine in asthmatics.
We concluded that each examinee showed positive result (be-
cause they had experienced the expected FEV1 level reduction
from its initial value with histamine concentration of up to 4
mg/mL). Due to different extent of respiratory tract inflamma-
tion, as well as the number of other factors, the examinees re-
acted to different dosages of histamine, which confirmed ear-
lier data about the variability of inflammation and lack of sta-
ble correlation with the symptoms of bronchial asthma 7.

By participating in the exercise stress test, the group of
examinees with positive results on histamine test helped us
to ascertain that the test results were more frequently positive
in the group of examinees that reacted to lower levels of
histamine. In other words, 84% of examinees with positive
exercise stress test results also  showed positive results on
the bronchoprovocation test with histamine dosages of up to
2 mg/mL. These results clearly speak in favor similarity in
the origin of mechanisms of these two types of reactivity, ie
the same preconditions needed for their formation.

On the other hand, a medium histamine concentration in
the examinees that were positive only to histamine test was
lower than the concentration in the examinees that had
shown positive results on both tests, which, on the other
hand, indicated a difference between them. The above men-
tioned characteristics of the reactivity that manifested them
through our research were also noted by Dor et al. 15.

Our study proved that bronchial response in asthmatics
is related to the intensity of non-specific hyperreactivity to
histamine.

Many other authors studying these questions came to
similar results, thus confirm the previous statement about
pathophysiologic processes in asthma 8–10.

Conclusion

In the group of examinees with positive results on the
exercise stress test, there were more those who reacted to a
lower histamine concentration, while the frequency of those
with positive results on the exercise stress test was lower in
the patients with positive bronchoprovocation test with a
higher histamine concentration.

Thus, histamine concentrations needed to induce non-
specific hyperreactivity of asthmatic respiratory tract, as a
factor of their tendency to asthma attacks in the presence of a
trigger, were related to the reactivity to physical effort.
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Introduction

From the very beginnings of brain research, the hippo-
campus has been the focus of attention for anatomists. Nowa-
days, its complexity and clinical importance have attracted the
interest of a vast number of researchers of different profiles.

Work on hippocampal tissue facilitated some important
neurophysiological discoveries: identification of excitatory
and inhibitory synapses, transmitters and receptors, discov-
ery of long-term potentiation and long-term depression, role
of oscillations in neuronal networks, underlying mechanisms
of epileptogenesis and of memory disorders 1.

The Neuron Theory and the hippocampus

When Theodor Schwann and Matthias Schleiden (1839)
proclaimed that a cell is a basic functional unit of all living
things, they did not believe this applicable to the nervous
system 2. That was going to change after Camillo Golgi in
1873 introduced the black visualisation of neurons by silver
impregnation. Suddenly, nerve cell and the full extent of its
“protoplasmic processes”, later named “dendrites” by
Wilhelm His (1889) and “axons” by Albert von Kölliker
(1896), became highly visible in sharp contrast3. Wilhelm
von Waldeyer-Hartz, who was aware of the findings of His
and August Forel on individuality of the nerve cell function,
after being introduced to Golgi and Santiago Ramon y Cajal
images of the hippocampal nerve cells, understood the nature
of the organization of the nervous system, coined the name
“neuron” and promoted the Neuron Theory in 1891 4–6.

On the hippocampus nomenclature

According to the Terminologia Anatomica (1998), hip-
pocampus is the name for practically the entire protrusion on

the medial wall of the temporal horn of the lateral ventricle.
The name hippocampus to this structure was given by the
Bolognese anatomist Giulio Cesare Aranzio-Arantius in
1564 which crossectional appearance resembled a seahorse 1

to him. Winslow in 1732, used the term cornu arietis (ram`s
horn) for the appearance of the hippocampal section, which
De Garengeot in 1742 turned to cornu Ammonis after the
Egyptian god Ammon who was depicted with a human body
and the head of a ram with the horn7. The hippocampus
proper is the more commonly used name for Ammon’s horn.
The name cornu Ammonis survived as the acronim CA for
the subdivisions of the hippocampus proprius as it was pro-
posed by Lorente de No 8 in 1934 and is still in use.

On the hippocampal anatomy

Anatomists are equivocal about the structures involved
within hippocampus, yet, it is generally accepted that the
term hippocampus by itself is not quite adequate. Various
criteria have been used to define the hippocampus, such as:
the anatomical findings, the cell types and connectivity, the
number of cortical layers, but most frequently the combina-
tion of listed, related to authors.

The contemporary terms in use are the hippocampal re-
gion 9–11, the hippocampal system 12, the hippocampus with
joined structures 13 or the hippocampal formation 14, 15 and all of
them include further subdivisions. Macroanatomically, hippo-
campus appears as bilaminar, with the lamina of the gyrus den-
tatus rolled up inside the lamina of the hippocampus proprius.

Laminar organization and cytoarchitectonic
characteristics

We consider as useful the division of the hippocampus
into the three layered and the six layered areas. The hippo-
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campus proper with its four subfields: CA1, CA2, CA3 and
CA4 8, dentate gyrus and the subiculum are the simplest part
of the cortex 16 sharing the characteristic three-layered ap-
pearance of the so-called allocortex 13. The six layered ap-
pearance that characterizes the neocortex17 consists of presu-
biculum, parasubiculum and entorhinal cortex 14 (Figure 1),
comprising perirhinal and postrhinal cortices.

Fig. 1 – Structures of the human hippocampal formation.
DG  –  dentate gyrus;

CA  –  cornu ammonis.

There are two major groups of neurons within the hippo-
campal formation: the principal cells (Figure 2), which are the
main source for extrahippocampal connections, and a range of
interneurons, which are mainly local-circuit neurons 18.

Fig. 2 – Principal cells within the hippocampal formation.

The three layered division

Dentate gyrus

Dentate gyrus has three layers: the molecular, the
granular and the polymorphic cell layer. The first one of the
three, the molecular layer is continuous with that of the hip-

pocampus proprius. It lies closest to the hippocampal fissure,
and was considered cell free for exception few interneu-
rons 13.  Recently, six interneuron types and two GABA
negative types were differentiated within dentate molecular
layer in the rabbit hippocampus 19. The principal, granular
layer, contains small granule cells with axons which form the
mossy fiber pathway in the overlaying molecular layer. The
granule cell is the only cell type that gives axons to innervate
the CA3 region of the hippocampus proprius. The contact of
the dentate mossy fibers with the spines of pyramidal cells
occurs in the stratum lucidum of CA3 region 20, 21. The axons
of the dentate gyrus granule cells (mossy fibers) are excita-
tory glutamatergic but also contain GABA and the opiate
peptide dynorphin 22, 23. Beside the granule cells, in the
granular layer are also excitatory mossy cells and inhibitory
interneurons. Mossy cells have extensive ramification re-
minding to moss, and their axons innervate contralateral
dentate gyrus. There are also various interneurons which
connections remain within the gyrus dentatus 24. The third
dentate gyrus layer is the polymorphic cell layer 14 (also
called the hilus 25).

Cornu ammonis (hippocampus proprius)

The hippocampus proprius has three layers: stratum
oriens, stratum pyramidale, and the molecular zone 13. The
well-defined pyramidal cell layer formed by excitatory py-
ramidal neurons is the principal layer of the hippocampus
proper. It consists of large pyramidal cells tightly packed in
CA1, and less tightly packed in CA2 and CA3 fields. The
rest of the tissue consists of axons and dendrites and various
types of interneurons which inhibit the pyramidal cells. CA1
field continues from the subiculum. CA2 is a narrow zone,
between CA1 and CA3 field and CA3 continues into the hi-
lus of the dentate gyrus. The hilar part in rats, and not in hu-
mans, is defined by Lorente de No 8 as CA4. In primates, the
hilus is dominated by pyramidal cells and the assignment of
these neurons to a specific hippocampal subfield remains
controversial. All pyramidal neurons within the human den-
tate hilus can be designated as the CA3 hilar neurons 26.

Further, hippocampal three layers could be subdivided
into six sublayers 13. Starting under the ependyma of the
ventricular surface these sublayers are: the alveus, the stra-
tum oriens, the stratum pyramidale, the stratum lucidum, the
stratum radiatum and the stratum lacunoso-moleculare.  The
alveus contains powerful efferent axons of the hippocampal
and subicular pyramidal neurons which are passing toward
fimbria and fornix and also afferent fibers mainly from the
septum 13.  The stratum oriens, a layer between the alveus
and the pyramidal cell bodies, contains basal dendrites of py-
ramidal cells, inhibitory basket interneurons and commissu-
ral fibers from the contralateral hippocampus, as well as af-
ferents from the septum. These contralateral hippocampal
connections are better developed in rodents than in primates.
The stratum lucidum is exclusively interposed between the
pyramidal cell bodies and the stratum radiatum, and can be
seen in the CA3 field as a narrow cell-free zone occupied by
the mossy fibers from the dentate granule cells which have
contact with the proximal dendrites of pyramidal cells in the
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field CA3. The stratum lucidum is not as prominent in hu-
mans as it is in primates. The stratum radiatum contains api-
cal dendrites of pyramidal cells which interconnect with
Schaffer colaterals (fibers from CA3 to CA1), fibers from
septal nuclei, and commissural fibers. The stratum lacuno-
sum is a thin layer containing Schaffer colaterals and perfo-
rant fibers from upper layers of entorhinal cortex. The stra-
tum lacunoso-moleculare contains perforant fibers originat-
ing from entorhinal cortex which form synapses on the distal
apical dendrites of pyramidal cells 11, 17, 27.

Subiculum

The border between CA1 and subiculum is character-
ised by the abrupt discontinuation of pyramidal cell layers of
the CA1 which is replaced by a wide molecular layer of su-
biculum. The principal cell layer of the subiculum contains
large pyramidal neurons among which smaller interneurons
are present. At the border with presubiculum a significant
decrease in the size of pyramidal cells is visible 10.

The six layered division
Presubiculum
The presubiculum should be considered an anatomical

transition zone between the three-layered and six-layered ar-
eas because its six layers are not so well defined 28. The most
characteristic cells of the presubiculum are densely packed
small, darkly Nissl-stained pyramidal cells located in the
external cell layer 14.

Parasubiculum

The cells of the parasubiculum are densely packed,
lightly stained pyramidal neurons which, by the use of dis-
tinctive staining, Timm sulfide silver method 29, differentiate
the parasubiculum from both, presubiculum and entorhinal
cortex.

Entorhinal cortex

The cells of the entorhinal cortex serve as the main in-
terface between the hippocampus and other parts of the
brain. There are four cellular (II, III, V and VI) and two
acellular or plexiform (I and IV) layers. Layer II contains
stellate cells grouped in clusters which caudally tend to
merge. In layer III pyramidal cells are predominant. Pyrami-
dal cells in layer V vary from grouped large, darkly stained
neurons to rather loose arranged smaller pyramidal cells al-
together with polymorphic cells. Cells in layer VI are heter-
ogenous in size and shape. Columnar organization at caudal
levels is present in layers V and VI 14. The entorhinal cortex
is the most heavily damaged in Alzheimer's disease and is
the site of early onset of the disease 30.

The neuronal connections of the hippocampus

The quality of some nerve fiber staining can be aug-
mented by fiber degeneration. However, several hippocam-
pal fiber systems contain thinner axons as compared to other
parts of the central nervous system 31. This, probably, was
the reason why the first attempts of Marchi and Algeri in
1886 only stained the thicker degenerating fibers 1. Im-

provement was achieved by applying silver impregnation
methods to degenerating hippocampal fibers 32 altogether
with the electron microscopy 33 and the fiber tracing methods
based on intra-axonal transport of injected radioactive amino
acids 34.

Intrinsic hippocampal connections

Gathered data on intrinsic hippocampal neuronal con-
nections showed that each part of  hippocampal formation
gives fibers to neighboring regions but does not always get
reciprocal connections 35. That is not the case with neocorti-
cal areas which are generally reciprocally interconnected 36.
Unidirectional intrahippocampal connections could be shown
by the so-called “trisynaptic circuit” (Figure 3) 37.

Fig.  3 – Mostly unidirectional intrahippocampal
“trisynaptic circuit”.

The excitatory glutamatergic 37 “trisynaptic circuit”
arises in layer II of the entorhinal cortex 38, its axons perfo-
rate the subiculum forming the “perforant path”. The major-
ity of the perforant path fibers reach the molecular layer of
the gyrus dentatus where they have synapse (the first synapse
of the trisynaptic circuit) with the dendrites of the granular
cells 39. The gyrus dentatus does not project back to the ento-
rhinal cortex. Similarly, the axons of the dentate gyrus gran-
ule cells called “mossy fibers” have synapse (the second
synapse of the “trisynaptic circuit”) with the apical dendrites
of CA3 pyramidal cells and do not project back to the gran-
ule cells. The CA3 pyramidal cells axons emit the so-called
“Schaffer collaterals” 1 to have synapse (the third synapse of
the trisynaptic circuit) with the apical dendrites of CA1 py-
ramidal cells which also do not project back to the CA3 py-
ramidal cells. The same unidirectionality principle for intra-
hippocampal connections was confirmed for the CA1-
subiculum and CA1-entorhinal cortex connections. The su-
biculum, further, sends axons to the presubiculum, parasu-
biculum and into the deep layers of the entorhinal cortex.
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The CA1 and the subiculum with the projections to the ento-
rhinal cortex are closing the circuit from the entorhinal cor-
tex via the dentate gyrus, the hippocampus proprius, and
back to the entorhinal cortex 1, 13, 14. Thus, it could be that to
some extent this entorhinal cortex-entorhinal cortex loop
compensates the unidirectional type of neuronal connections
between the hippocampal structures. Duvernoy 13 introduced
the name “polysynaptic pathway”, based on the findings that
the subiculum also takes part in the intrinsic hippocampal
circuitry. The polysynaptic pathway thus, is the chain of at
least four synapses connecting the entorhinal area (presu-
biculum, parasubiculum and entorhinal cortex), the gyrus
dentatus, the cornu ammonis fields, and the subiculum. It is
accepted that there is also the direct intrahippocampal path-
way originating from layer III of the entorhinal cortex and
projecting directly to the CA1 pyramidal neurons by a differ-
ent pathway from that of the perforant path 40.

Extrinsic hippocampal connections

The hippocampal formation is connected with numer-
ous subcortical and cortical structures (Figure 4) 15.

Inputs (afferents)

The main afferents to the hippocampal formation enter
via the entorhinal area 15. The neocortical inputs to the ento-
rhinal cortex of the rat comprise two groups: those that ter-
minate in the superficial layers (I–III) and those that termi-
nate in the deep layers (IV–VI) 14.

The entorhinal area recevies the majority of the afferents
from the parahippocampal gyrus and from the perirhinal cor-
tex which receive information from association neocortical
centers (the visual, auditory and somatosensory) and from the
polysensory association areas which integrate various sensory
data. Inputs are coming also from the cingulate gyrus, the in-
sula and the prefrontal cortex. Important inputs to the hippo-
campal formation are from the septal nuclei, from the brain-
stem monoaminergic neurons (locus ceruleus and raphe nu-
clei), from the hypothalamus, from the thalamic nuclei and

from the amygdala. The afferents from the septal nuclei
mainly release acetylcholine having a modulatory excitatory
effect on the hippocampal pyramidal cells. Adrenergic and se-
rotoninergic afferents from the locus ceruleus and the raphe
nuclei have modulatory effects on the hippocampal long term
potentiation which is related to the attention and motivation
that both influence learning and memory functions 16.

Outputs (efferents)

The hippocampal formation efferents reach subcortical, as
well as cortical areas. There are two main outways from where
hippocampal efferent fibers leave the hippocampal region: ros-
tral, toward subcortical and caudal, and toward cortical areas 17.

Rostral fibers, raising mainly from the subiculum 41 and
adjacent areas, gather and through the fimbria of fornix reach
the mammillary bodies, continuing via the mamillothalamic
tract into the anterior thalamic nucleus, and further to the
cingulate cortex. Some of fibers reach the nucleus accum-
bens, the ventromedial thalamus and the amygdala indicating
that the hippocampus is also connected with neuronal groups
related to emotions and motivation 15.

Caudally, three parallel efferent pathways are reaching
primarily the temporal and frontal association areas. One
direct and one indirect bands, originate from the entorhinal
cortex and project to the temporal lobe, medial and orbital
parts of the prefrontal cortex and to the polysensory areas
in the superior temporal gyrus. Indirect projections coming
from the entorhinal cortex via parahippocampal gyrus and
the perirhinal cortex terminate in the same areas. The third
pathway reaches these areas directly from the CA1 and the
subiculum 15.

The neurotransmitters of the hippocampus

Glutamate has been stressed as the main neurotrans-
mitter in the mammal brain 42, 43. Excitatory neurotransmit-
ters have been localized in principal neurons of the neocor-
tex 44. On the other side, GABA plays the major inhibitory
role in the brain 45, 46 mainly localized in interneurons 24.

Fig.  4 – Intrahippocampal and extrahippocampal connections.
EC – entorhinal cortex; DG – dentate gyrus; CA – cornu ammonis;  Intrahippocampal circuit
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The granule and pyramidal cells of the hippocampus are
excitatory glutamatergic, whereas the interneurons are
GABAergic 47. In comparison with glutamate and GABA,
other neurotransmitters are present at far fewer synapses in
the hippocampal region 46, 48. In particular, the hippocampus
proprius and gyrus dentatus contain neurons producing sub-
stance P, vasoactive intestinal polypeptide (VIP), cholecys-
tokinin (CCK), somatostatin, corticotropin-releasing factor
(CRF), and neuropeptide Y 13, which all are involved in local
inhibitory or excitatory circuits 49–52. Enkephalin and gluta-
mate containing hippocampal afferent fibers arise from the
adjacent entorhinal cortex 53. The gyrus dentatus granular
neurons also may produce enkephalins and dynorphins 54.

On the human hippocampus functions

Various theories based on anatomical and clinical cor-
relations have been proposed for the human hippocampus
role, such as roles in olfactory function, emotions, attention
and memory 1, 55. Furthermore, many functions of the hippo-
campus have been recognized and based on the addressed
clinical impairment.

The hippocampus and emotional behavior

At present, emotional behavior is mostly attributed to
the amygdala whose central nucleus is believed to modulate
the autonomic reactions produced by emotions and whose
basolateral nucleus  projections to the dorsomedial thalamic
nucleus and further to the prefrontal cortex are thought to
regulate an individual`s behavior. The hippocampal in-
volvement in emotional behavior remained related to pain;
the polysynaptic pathway gives fibers to the anterior cingu-
late cortex where end the spinoreticulothalamic pathways in-
volved in the perception of some aspects of pain 13.

The hippocampus and memory

Bekhterev (1900) was the first who pointed out the im-
portance of the subicular complex in memory processes,
when he studied the damage of the temporal lobe 1.

The case of a patient is famous who in 1950 underwent
bilateral resection of the hippocampus and surrounding areas in
order to control his otherwise intractable grand mal epilepsy.
After the surgery, the patient could recall memories from early
life but could not acquire long-term memory for new facts or
events (anterograde amnesia). Subsequent detailed neuropsy-
chological assessment of that patient revealed severity of mem-
ory impairment and furthermore an array of cognitive and
mnemonic functions unaffected by bilateral lesion 56.

It is believed that the hippocampus (in particular CA3
region) is the site where new declarative (episodic, explicit
or declarative memory that can be described in words 57)
events and facts (short-term memories) are processed and
encoded into memory trace and as such transferred to the
other parts of the brain where they turn into long-term
memories 58, 59. An isolated damage of the hippocampal for-
mation usually does not abolish the recall of older memories,
although it prevents the learning of new material 15. There is
a general acquired agreement that the hippocampus is not in-
volved in the memory process of acquiring  motor (proce-

dural, implicit or non-declarative memory) skills and proce-
dures 1, 57.

There are two types of the hippocampal electroen-
cephalographic (EEG) activities registered in animals. While
exploring their environment theta 5 Hz–10 Hz frequencies
were recorded. In a period of quiet wakefulness sharp-wave
activity of large amplitude replaced theta frequencies. It was
speculated that during theta EEG pattern the hippocampus is
acquiring a new information while during sharp-wave (quiet)
and slow-wave sleep activities the hippocampus is transfer-
ing this information elsewhere in the brain 25.

Duvernoy 13 considers that the hippocampus is impli-
cated in all aspects of the declarative memory, i.e., the se-
mantic memory, which involves memory of facts and con-
cepts, the episodic memory, which permits conscious recol-
lection of events and the relations between them, and the
spatial memory, which involves spatial location recognition.

Based on the huge amount of data, Stark 60 elaborated
four conclusions related to the human hippocampus in-
volvement in memory along with the adjacent cortical struc-
tures in the parahippocampal gyrus: the hippocampus is criti-
cally involved in memory for facts and events, this involve-
ment is time limited, the hippocampus is not involved in
immediate or working memory process and is not involved
in implicit or non-declarative long-term memory process, the
hippocampus is not involved in non-mnemonic aspects of
cognition including spatial processing.

Certain differences in opinion related to the role of the
hippocampus in spatial location recognition, i.e. spatial proc-
essing could be better understood having in mind the case of
second patient. Unlike the first patient (above described), the
second one has what is likely complete loss of the hippo-
campal region 59, thus he could retrieve spatial information
and navigate in a spatial environment learned long before the
onset of his amnesia but apparently has not learned any spa-
tial information about his environment after the onset of his
amnesia. His performance dropped from 83% correct in his
childhood environment to 0% correct in his current environ-
ment on the navigation tasks. With complete hippocampal
loss, spatial processing therefore appears normal despite a
complete inability to acquire new spatial information 61, 62.

The hippocampal involvement in stress

The findings that the density of mineralocorticoid recep-
tors in the hippocampus is the highest in the brain 63, 64 linked the
hippocampus with stress, having in mind that increased corti-
costerone is released from the adrenals during stressful situa-
tions 65, 66. Chronically elevated levels of cortisol induce atrophy
of the hippocampus in Cushing`s disease 67. Certain volume de-
crease also was found in the hippocampus, putamen and caudate
nucleus in posttraumatic stress disorder patients 68.

Plasticity of hippocampal neurons

Plasticity represents the capacity of cell to change in re-
sponse to various stimuli or injury. In relation to neuronal cells
it is related to the well-known synaptic activity as well to ana-
tomical changes. Different laboratories identified axonal
sprouting and synaptogenesis in the hippocampus after lesions
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of the fimbria. Synaptogenesis was manifested in new multiple
synaptic buttons appearance at dendritic spines 69, 70.

Further efforts were directed to explore regenerative ca-
pacity of transplanted neurons to give axons toward neuronal
target cells of recipient tissue. It was shown that transplanted
adrenergic and cholinergic neurons could extend axons and
reinervate the hippocampus with followed restoration of maze
learning ability 71, 72.  Further, the transplanted hippocampal
tissue showed electrophysiological properties typical of hippo-
campal neurons when grafted into the cerebellum 73.

Conclusion

There is no simple answer to the question why hippo-
campus is studied so frequently.  It attracted early investiga-
tors by its distinct, relatively simple and well-structured form

as compared to other parts of pallium. However, certain
anatomical and  neurobiological features of the hippocampus
such as: single cell layer and strictly laminated inputs, pre-
dominantly unidirectional connections toward different cor-
tical regions, numerous contacts with target neuronal den-
drites, highly plastic synapses, tissue suitable for transplan-
tation studies, neurons that can be successfully grown in
culture, acute or cultured slices surviving for prolonged peri-
ods in vitro are of contemporary interest especially having in
mind its proven role in memory process.
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Abstract

Introduction. The number of humans infected by Fasciola he-
patica is increasing worldwide. Humans can become accidental
hosts by ingesting drinking water or plants contaminated with
metacercariae. Case report. We reported a case of a 68-year-old
Serbian woman, in which the diagnosis of acute fasciolosis had
been established after serious diagnostic concerns. Based on
clinical picture (episodic right upper quadrant abdominal pain,
febrility and generalized body pain) and biochemical analyses
(high eosinophilia and high activity of alkaline phosphatase),
she was appointed as suspected to the acute fasciolosis. Stool
and duodenal aspirate exams were negative for Fasciola ova. In
the absence of adequate serologic diagnostic for fasciolosis in
Serbia, the diagnosis was confirmed using enzyme immunoas-
says and immunoblot at the Institute for Tropical Diseases in
Hamburg, Germany. Soon after triclabendazole was adminis-
tered, the symptoms disappeared and biochemical values re-
turned to normal. Conclusion. The diagnosis of human fas-
ciolosis may be problematic and delayed, especially in non en-
demic areas, because physicians rarely encounter this disease
and a long list of other diseases must be considered in the dif-
ferential diagnosis. The syndrome of eosinophilia, fever, and
right upper quadrant abdominal pain suggest acute fasciolosis.
Unclear source does not rule out fasciolosis.

Key words:
fasciola hepatica; liver diseases, parasitic; humans;
diagnosis; anthelmintics; treatment outcome.

Apstrakt

Uvod. Broj ljudi zaraženih parazitom Fasciola hepatica je u
porastu širom sveta. ovek postaje slu ajan doma in uno-
šenjem infektivnih oblika, metacerkarija, kontaminiranom
vodom ili biljkama. Prikaz bolesnika. U radu je prikazana
68-godišnja bolesnica iz Srbije, kod koje je nakon dijagnos-
ti kog lutanja postavljena dijagnoza akutne fascioloze. Na
osnovu klini ke slike (bol pod desnim rebarnim lukom, feb-
rilnost, generalizovani bol), visoke eozinofilije i povišene
aktivnosti alkalne fosfataze u serumu posumnjalo se  na
akutnu fasciolozu. U fecesu i duodenalnom aspiratu nisu
na ena jaja Fasciola hepatica. U nedostatku imunološke dijag-
nostike za fasciolozu u Srbiji, dijagnoza je postavljena na
osnovu prisustva specifi nih antitela imunoenzimskim tes-
tom i potvr ena imunoblot metodom u Institutu za tropske
bolesti u Hamburgu, Nema ka. Le enje je sprovedeno pri-
menom triklabendazola, posle ega su se simptomi povukli,
a biohemijske vrednosti vratile u normalu. Zaklju ak. Hu-
mana fascioloza može biti teška za dijagnostiku naro ito u
neendemskim podru jima, gde klini ari retko pomisle na nju
i gde je duga lista bolesti koje treba isklju iti u diferencijal-
noj dijagnostici. Sindrom eozinofilije, febrilnost i bolovi is-
pod desnog rebarnog luka sugerišu akutnu fasciolozu. Neja-
san izvor infekcije ne isklju uje fasciolozu.

Klju ne re i:
fasciola hepatica; jetra, parazitne bolesti; ljudi;
dijagnoza; antihelmintici; le enje, ishod.

Introduction

Fasciolosis is a zoonotic infection caused by Fasciola
(F.) hepatica and gigantica. Human fasciolosis (HF) is en-
demic in some parts of South America, Africa, Eastern Asia
and Europe 1, 2. Cases of human infection by F. hepatica are
not uncommon in European countries 3 and can be predomi-
nantly found in France, Portugal, Spain and the former

USSR 1, where fasciolosis is highly endemic in domestic
animals.

Humans can become accidental hosts of this parasite by
ingesting contaminated drinking water or plants in endemic
area. Infective metacercariae excyst in the duodenum and
larvae penetrate the wall of the small intestine, the peritoneal
cavity, the liver capsule, and pass through the liver tissue
into the biliary tract. High prevalence of HF does not neces-
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sarily occur in areas where fasciolosis is a major veterinary
problem 1, 3. Animal fasciolosis is enzootic to some parts of
former Yugoslavia, with no recent reports related to it. Sur-
vival of F. hepatica in this area is related to numerous animal
hosts, the presence of Lymnaea truncatula snails as the
original intermediate host, and also suitable environmental
and climatic factors. Recent studies indicate that sheep and
cattle are the main reservoir of F. hepatica in the territory of
the former Yugoslavia 4, 5.

The last patient with fasciolosis was treated more than
20 years ago at the Clinic for Infectious and Tropical Dis-
eases in Belgrade. Human fasciolosis is a disease whose in-
cidence is difficult to determine in Serbia because it is not a
subject to mandatory reporting, it was not described in our
literature in the last several decades, there were no oral pres-
entations at medical meetings, diagnostics market is not de-
veloped and there are no effective drugs. There are also no
requirements for the procurement and registration of the spe-
cific drugs for fasciolosis, so we can conclude that it is rarely
diagnosed and cured.

Case report

A 68-year-old woman was admitted at the Clinic for In-
fectious and Tropical Diseases in Belgrade on March 10, 2005.
The patient was a pensioner from Belgrade, who spent the last
few months in a village near Trebinje in Herzegovina. Her last
travell, out of borders of former Yugoslavia, was in Canada,
two and a half years ago. She had a medical history of benign
breast node which was surgicaly removed in 1984. The patient
had been in a good health until the end of November 2004,
when she developed episodic right upper quadrant (RUQ) ab-
dominal pain which spread to the right shoulder, occasional
bloating, fever (39–40°C), shaking chills, occasional dizziness,
weakness and fatigue. This condition persisted and she was
admitted at the Department of Hematology of Clinical Hospi-
tal Center “Zvezdara”, Belgrade (from January 10 to February
9, 2005) with suspicion to eosinophilic leukemia. Detailed
clinical, laboratory and radiographic tests were performed. The
laboratory tests revealed mild normocytic normochromic ane-
mia, high eosinophilia, high serum activity of alkaline phos-
phatase (ALP), which maintained during all hospitalizations,
with normal alanine aminotransferase (ALT) and aspartate
aminotransferase (AST) levels. Abdominal ultrasound (US)
showed the inhomogeneous right liver lobe. Computed tomog-
raphy (CT) scan showed hypodense changes (total diameter up
to 5 cm) in the right liver lobe below the diaphragm predomi-
nantly localized posteriorly and centrally that are partly flown
together. After application of contrast most of the changes re-
mained hypodense and only edges were imbibed by getting a
grape look appearance. The left liver lobe was homogeneous.
Two enlarged lymph nodes (up to 2 cm in size) were evident
in the retroperitoneum.

The diagnosis of malignancy was initially suspected
and for additional examination she was transfered to the De-
partment of Surgery (from February 9 to February 14, 2005).
Because the diagnosis of malignancy was initially consid-
ered, laparoscopic liver biopsy under visual control was per-

formed at the Department of surgery on February 14, 2005,
and before obtaining the histological diagnosis the patient
was released. Two fragments of the liver tissue were ob-
tained by biopsy. The first specimen showed less liver tissue
and largely fibrous tissue infiltrated by lymphocytes and nu-
merous eosinophils. The second specimen showed liver tis-
sue with fibrosis and small cells infiltration of the portal
fields. Some portal areas had a strong, almost serious prolif-
eration of connective tissue with bile ducts and blood ves-
sels. One part of the specimen showed nodules with strong
fibrosis and septa that form pseudo-tubules similar to inac-
tive cirrhosis. There was also a fibrous tissue containing bile
ducts and numerous blood vessels with thickened walls.
There were no signs of malignancy. A conclusion was that it
was focal nodular hyperplasia. After receiving a histopatho-
logical finding the patient was advised to continue testing at
the Clinic for Infectious and Tropical Diseases because of
her subjective complaints, fever and eosinophilia, the exis-
tence of non-specific histopathological lesions in the liver
and the history of travelling to tropical areas in the past.

Upon admission to our Clinic, her temperature was
37.8°C. Abdominal exam showed localized tenderness over
RUQ and a palpable liver border on the right costal margin.
The rest of the physical exam was unremarkable. On admis-
sion, hemoglobin level was 118 g/L, eritrocyte count was
3.96 × 1012/L, the white-cell count was 13.5 × 109/L with
43.7% eosinophils, the platelet count was 243 × 109/L. The
erythrocyte sedimentation rate (ESR) was 60/90 mm/h and
serum biochemical analysis revealed the following values: Fe
7.1 μmol/L, ALP 174 U/l; ALT 16 U/l; AST 14 U/l L and al-
pha amylase 49 U/L. Total bilirubin was 7 μmol/L, fibrinogen
value was 5.6 g/L, C-reactive protein (CRP) 10 mg/L. Anti-
bodies to Brucella spp, HCV, HBV were not found. The re-
sults of tumor markers (CEA, CA 19.9, AFP) were within
normal range. Laboratory was controlled weekly (AST 20
U/L, ALT 26 U/L, than AST 57 U/L, ALT 68 U/L). The high-
est value for CRP was 15 mg/L, and fibrinogen 6.6 g/L.

In view of the persistent fever, hepatomegaly, and eosino-
philia serologic tests for a variety of parasites were requested.
Serology was negative for Toxoplasma gondii, Trichinella spi-
ralis, Echinococcus, Leishmania, Entamoeba histolytica, Schis-
tosoma, but Toxocara (T.) canis (1.27) and Cysticercus (1.21)
enzyme immunoassays (EIA) were mildly positive.

Chest radiographs showed no abnormalities. Abdominal
US on March 16 showed homogeneous liver of normal size,
with no visible focal changes. Two enlarged periportal hilar
lymph nodes (diameter 18 mm and 17 mm) with hypoechoic
appearance were detected.

The liver-spleen scintiscan on March 21, 2005, showed
mild hepatomegaly with track-like zones of hypofixation of
radiofarmaci (RF, radioactive colloids) in the right posterior
liver lobe. Liver and spleen scintigraphy showed the enlarged
liver, with straight upper edges. The contours of the upper part
of the right hepatic lobe were irregular and uneven. The distri-
bution of RF was non-homogeneous with the appearance of
zones of weaker binding of RF. Track-like zones of hypofixa-
tion of RF in the right posterior liver lobe were observed re-
sembling two oval recesses of the top of the right lobe.
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It was unclear whether these changes were focal zones
or there was an extrahepatic origin of these recesses. The
spleen was mildly enlarged with tiny, oval discreet zones of
lower levels binding of RF. Because ultrasound did not show
focal liver lesions, radiologist recommended further investi-
gation (CT and scintigraphic control).

Abdominal CT (on April 4, 2005) demonstrated multi-
ple hypodense foci with subcapsular location on both sides
of the liver, partially merged (Figure 1). Repeated US on
April 11, 2005 showed irregular oval hyperechoic solitary
liver lesion, in the upper right lobe of the liver, near the con-
fluence of the right hepatic vein, 52 × 42 mm in size, without
a hypoechoic halo (Figure 2).

Fig. 1 – Abdominal computed tomography (CT) scan shows
multiple hypodense foci with subcapsular location.

Fig. 2 – Irregular oval hyperechoic solitary liver lesion
(52 × 42 mm in size), in the upper part of the right liver lobe.

A detailed re-evaluation with repeated investigation of
liver biopsy (April 23, 2005) revealed a histopathological
picture suggesting parasitic infection. In a small part of the
obtained material  were hepatocytes, and in the rest of  the
sample there was young granulation tissue infiltrated by eo-
sinophils and other inflammatory cells. Portal fields were
normal in size, easy to moderately infiltrated, mainly by eo-
sinophils, with a small number of other inflammatory cells.
Glycogenated nuclei were seen in the parenchyma. Inflam-
matory cells of the same type as those found in portal fields
were seen in the sinusoids.

Repeated stool and duodenal aspirate examinations were
negative for Fasciola eggs. Since the serology for T. canis was
not affirmative, along with the fact that Toxocara generally
gives changes in central nervous system and eyes, this type of
affection of the liver and bile ducts with high eosinophilia re-
sembled acute fasciolosis. Because acute fasciolosis was
highly suggested and serological diagnosis for fasciola was not
available in Serbia, the patient's serum was sent to the Institute
for Tropical Diseases in Hamburg, Germany. Serology to Wu-
chereria bancrofti, Schistosoma mansoni, Dirofilaria immitis
and Strongyloides stercoralis was negative but the EIA was
positive for Fasciola-specific IgG antibodies. The final diag-
nosis of fasciolosis was confirmed by immunoblot testing.

After the diagnosis was confirmed, triclabendazole
(Egaten®, Novartis) was administered at the dose of 10
mg/kg for 1 day.

Control abdominal ultrasound on May 4, 2005, was un-
changed. Before the patient was discharged on May 5, 2005,
ESR was 52/84 mm/h, leukocytes 10.4 × 109/L with eosino-
philia 34%, platelets 227 × 109/L, AST 15 U/L, ALT 17 U/L,
ALP 125 U/L.

The patient appeared clinically well two weeks after the
treatment. At a 6 month follow-up examination, her eosino-
phil count, hematological and biochemical results were nor-
mal (ESR l5 mm/hour, CRP 6 mg/L, leukocytes 7,2 × 109/L,
eosinophilia l2%).

Discussion

We reported a case of acute HF of uncertain origin of
infection. Although the beginning of the disease coincides
with the patient's several months stay in Herzegovina, con-
sidering the fact that there were no reports of animal fascio-
losis in this area, we could not be sure if the infection was
positively acquired there. A source of infection was unclear,
too. It could be due to the consumption of improperly
washed fresh vegetables since the patient used to buy them
supplied in the green market with no defined product
sourcing or she could have been infected by chewing grass
contaminated with metacercaria or by contaminated water.
This is consistent with data about human infection in areas
where people do not have a history of eating watercress 2.
The experimental results suggest that humans who consume
raw dishes prepared from fresh livers infected with immature
flukes could become infected with F. hepatica 6, but our pa-
tient did not have these data in her history. It fits into the ex-
planation of Mas-Coma et al. 1 about the existence of isolated
autochthonous, nonconstant cases 7.

Infection with F. hepatica has a variable clinical presen-
tation depending on the stage of the disease. The syndrome of
eosinophilia, fever, and right abdominal upper quadrant pain,
without jaundice, hypodense liver lesions on CT, and an ap-
propriate exposure history (history of eating fresh vegetables
that may be improperly washed) suggests acute fasciolosis. A
negative history does not rule out fasciolosis. High ESR,
anaemia and leukocytosis with high eosinophilia (may be up to
70%) are frequent findings in infected individuals in the early
phase of the disease 2. Clearly, febrile diseases and other para-
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sitic infections causing eosinophilia and/or similar symptoms
should be ruled out. Hypereosinophilic syndrome was rarely
diagnosed as Toxocara, Strongyliodes and Fasciola 8. In this
case, the clinical presentation and liver problem indicate that
HF was probably the unique diagnosis. Because of the en-
demicity of toxocariosis and cysticercosis in Serbia, positive
serology for both infections was probably due to anamnestic
antibody response or a nonspecific antibody response. Ami-
notranspherase levels are usually in normal range or are only
minimally elevated, and bilirubin levels are typically in normal
range, as was the case with our patient. Saba et al. 9 reported
28 patients with acute fasciolosis who predominantly had epi-
gastric pain, fatigue, fever and RUQ abdominal pain and ele-
vated eosinophilia, ALT level and acute-phase reactant in
laboratory findings. Eosinophilia in fasciolosis is striking and
almost always present 9, 10.  According to results of Haseeb et
al. 11 high activity of ALP, as well as significantly high eo-
sinophilia and low hemoglobin, are the most significant labo-
ratory features of HF, as it was in our case.

Hepatic lesions are produced by migration of juvenile
Fasciola through liver in the invasive stage. Histologically,
they correspond to microabscesses and tunnel-like areas of
parenchymal necrosis 12. Characteristic parenchymal lesions
are clearly demonstrated by imaging procedures. Imaging
techniques used for diagnosis of fasciolosis include radiol-
ogy, radioisotope scanning, US, CT scan or MRI that may
show the tunnels caused by the migrating young flukes or the
flukes in the biliary passages (chronic infection) 7. The first
abdominal CT finding in our patient showing hypodense
clustered lesions in a periphery of the right lobe of the liver
and enlarged retroperitoneal lymph nodes was compatible
with hepatic phase of fasciolosis.

Han et al. 13 reported the characteristic radiological
features in 5 patients with hepatic fasciolosis that involve
cluster of microabscesses arranged in track-like hypodense
lesions with subcapsular location, and a very slow evolution
of the lesion. Marcos et al. 14 further reported  hepatomegaly
as a common finding on abdominal CT scan in patients with
fasciolosis. First abdominal CT finding in our patient was
compatible with hepatic phase of fasciolosis, but radiologists
were not familiar with findings of this disease. Typical find-
ings on US, which should be absolutely performed as initial
assessment procedure, facilitate the diagnosis.

Magnetic resonance imaging (MRI) reflects the extent
of the lesions better than CT in the earlier stage. In the late
parenchymal phase, the extent of the lesions on the speci-
mens is well correlated with both CT scan and MRI 15. Peri-
portal lymph node enlargement or lymphadenopathy is help-
ful in the diagnosis 16, which was the case in our patient.

The biliary phase is usually asymptomatic, and only
intermittent cholangitis may be the prominent sign, but it is
rarely reported that it can lead to extrahepatic obstruction
and cholestasis 17.

The diagnosis of fasciolosis is complex and requires
application of both direct an indirect methods of diagnostics.
Diagnosis of F. hepatica infection has traditionally relied on
detecting the presence of eggs in fecal samples or bile
specimens, but this method is unreliable and complicated.

Negative stool examinations do not rule out fasciolosis. A
period of at least 3 to 4 months is necessary for F. hepatica
flukes to attain sexual maturity in humans 18. Our patient was
admitted to our Clinic with a 3-month history of illnes. This
can be the reason why the stool examination was negative.
Human is generally believed to be a non-suitable host and
the possibility of hepatic infections by flukes which are un-
able to attain maturity, cannot be disregarded 19.

At present, the routine diagnosis of HF is based on the
detection of antifluke antibodies in the serum. Specific anti-
bodies to Fasciola may be detectable within 2 to 4 weeks
after infection, which is 5 to 7 weeks before eggs appear in
stool. Immunological techniques present the advantages of
being applicable during all phases of the disease, but espe-
cially during the acute phase. This is important in areas
where HF is rare 1, such as in Serbia. Although, early diag-
nosis of fasciolosis is performed mainly on serum assay 10,
for rare parasitic infection, such as fasciolosis, there is a lack
of registered diagnostic tests in Serbia. The current test of
choice for immunodiagnostic of human F. hepatica infection
is EIA 20 combined with confirmation of positives by immu-
noblot 14 with a sensitivity of 100% and a specificity of
97.8% 21. Since signs and symptoms of fasciolosis may be
confused with a wide variety of disorders, including hepato-
biliary and extrahepatobiliary diseases (hepatitis, cholecystis,
cholangitis, liver abscess, brucellosis, leishmaniosis, schisto-
somiosis and primary and secondary hepatobiliary malignan-
cies) 16, diagnosis and treatment are often problematic and
delayed, which was the case in our patient.

Many drugs have been used to treat fasciolosis with
variable success 14, 22–24. The first-line treatment of HF is with
a single oral dose (10 mg/kg) of triclabendazole which is
highly effective against mature and immature flukes, safe,
and easy to use 2, 14, 25. Treatment should be repeated when a
single dose fails to cure the infection 10. A single dose of tri-
clabendazole was successful and without side effects in our
patient. Albendazole, widely used in animal fasciolosis, is
ineffective against human infections 22, as it was the case in
the presented patient.

Conclusion

Human fasciolosis can be very difficult to diagnose, be-
cause it sometimes appears with atypical and severe clinical
presentation. Problematic and delayed diagnosing is especially
risky in nonendemic areas where clinicians are not familiar
with this disease. The syndrome of eosinophilia, fever, and
RUQ abdominal pain without jaundice; liver damage, which is
manifested by a high activity of liver enzymes and hypodense
liver lesions on CT, including an appropriate exposure history,
suggest acute fasciolosis. Unclear history does not rule out
fasciolosis. Fortunately, with the exact diagnosis simple ther-
apy with triclabendazole is extremely effective.
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Abstract

Introduction. Bipolar depression is often unrecognized
and difficult to treat because of two opposite problems:
treatment resistance and risk of manic switch. Case re-
port. A 53-year-old female was suffering from unipolar
depressive disorder since the age of 36. During a recent
major depressive episode pervasive feelings of sadness,
lost of interest in activities, severe insomnia and highly ex-
pressed somatic anxiety dominated 7 months. After un-
successful tries with two different antidepressants of ade-
quate doses and duration, slow rate repetitive trascranial
magnetic stimulation (rTMS) was started, but  the patient
stayed at the fixed dose of antidepressant. Partial sleep
deprivation (PSD) was additionaly applied twice during
these 2 weeks with the idea to boost up, or enhance rTMS
treatment response. At the last two rTMS sessions depres-
sion obviously meliorated, but the patient also expressed
symptoms of hypomania. The therapy of rTMS was
stopped, hypomanic symptoms gradually vanished and
two weeks after the rTMS treatment the patient was
euthymic. Antidepressant was kept on. In a follow-up pe-
riod of 2 years the diagnose of bipolar affective disorder
was definitely established. Conclusion. This case report
shows that a combination of  slow rate rTMS and partial
sleep deprivation in the patient at the fixed dose of anti-
depressants, have strong synergistic effect even with po-
tential to induce hypomanic switch, that is the first de-
scription in the literature to our knowledge.

Key words:
bipolar disorder; diagnosis, differential; depression;
antidepressive agents; sleep deprivation; transcranial
magnetic stimulation.

Apstrakt

Uvod. Bipolarna depresija esto se ne prepoznaje, a teško e u
njenom le enju odnose se na dva suprotna problema: terapij-
sku rezistenciju i rizik od mani nog preokreta. Prikaz boles-
nika. Bolesnica stara 53 godine, le ena je od unipolarnog dep-
resivnog poreme aja od svoje 36. godine. Tokom nedavne
epizode velike depresije tokom sedam meseci dominirala su
stalna ose anja potišenosti, gubitak interesovanja za uobi ajene
aktivnosti, teška nesanica i izrazita somatska anksioznost. Po-
sle dva neuspela terapijska pokušaja sa razli itim antidepresi-
vima primenjenim u odgovaraju im dozama i dovoljno dugo,
zapo eta je terapija niskofrekventnom repetitivnom transkra-
nijalnom magnetnom stimulacijom (rTMS). Tokom rTMS te-
rapije bolesnica je nastavila da prima nepromenjenu dozu an-
tidepresiva. Parcijalna deprivacija spavanja (PSD) dodatno je
primenjena u dva navrata tokom ove dve nedelje sa idejom da
e potencirati ili pospešiti terapijski odgovor. Tokom posled-

nje dve rTMS sesije, simptomi depresije bili su zna ajno sma-
njeni, ali je bolesnica ispoljavala i simptome hipomanije. Tera-
pija rTMS je prekinuta i hipomani ni simptomi su postepeno
prestali. U roku od dve nedelje posle rTMS terapije bolesnica
je bila eutimi na. Terapija antidepersivom je nastavljena. U pe-
riodu pra enja u naredne dve godine definitivno je postavljena
dijagnoza bipolarnog afektivnog poreme aja. Zaklju ak. U
ovom prikazu bolesnice, pokazalo se da istovremena primena
rTMS i deprivacije spavanja kod bolesnika sa nepromenjenom
dozom antidepresiva ima snažan sinergisti ki efekat, ak sa
mogu noš u da izazove mani ni preokret, što je ujedno, pre-
ma našim saznanjima, prvi do sada objavljeni slu aj hipoma-
nije indukovane ovom kombinacijom antidepresivnih terapija.

Klju ne re i:
psihoze, mani no-depresione; dijagnoza,
diferencijalna; depresioni poreme aji; antidepresivi;
spavanje, deprivacija; transkranijalna magnetna
stimulacija.
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Introduction

Bipolar depression is a common and severe psychiatric
disorder with high risk of suicide, but after many high qual-
ity surveys and expert consensus in practical guidelines, it is
still often unrecognized and mismanaged. The main difficul-
ties in therapy of bipolar depression regard two opposite is-
sues: treatment resistance and risk of hypomanic/manic
switch.

Antidepressant-associated manic switch was reported to
be higher in bipolar type I disorder than unipolar depression 1

or bipolar type II, and antidepressant induced hypoma-
nia/mania during the treatment of unipolar depression is con-
sidered as a sign of latent bipolar disorder 2.

Transcranial magnetic stimulation (TMS) is relatively
novel method of non-invasive stimulation of brain cortex and
has been explored in neurology, psychiatry and neuroscince.

A number of randomized controlled trials have demon-
strated effecacy and safety of rTMS in major depression 3–5,
but there are only a few rTMS trials in bipolar depression
where its efficacy and saftey has not yet been established.
Available data, until now, are controversial.

In most rTMS studies on major depression high fre-
quencies of stimulation (  5 Hz) of the left dorso-lateral pre-
frontal cortex (DLPFC) and only a few trials used low fre-
quent (  1 Hz) rTMS of the right DLPFC 4, 5 suggesting its
efficacy and even better safety, compared to high frequence
rTMS.

Swich to hypomania/mania may occur also with thera-
peutic sleep deprivation 6. A recently published review 7 in-
cluding 53 rTMS randomized controlled trials in unipolar
and bipolar depression found that switching occurance is
similar as with antidepressant pharmacotherapy.

Several positron-emission tomography (PET) and sin-
gle-photon emission  computed tomography (SPECT) studies
already found changes in cerebral blood flow and glucosa
metabolism in prefrontal regions 8, 9 after sleep deprivation,
similar to changes observed after rTMS treatment in depres-
sive patients 10, that means possible synergistic effect of this
two antidepressant treatments.

Case report

A 53-year-old female was suffering from major depres-
sive disorder, according to the Diagnostic and Statistic
Manuel of Mental Disorders – IV Edition, Text Revision
(DSM- IV-TR) 11 criteria. The patient was highly educated,
employed, married, had two adult children, and no history of
other psychiatric or somatic disorder. In family history for
psychiatric disorders data were not completely reliable, be-
cause her father had a long period of alchohol abuse and ag-
gressive behavior, but denied psychiatric treatment. First
major depressive episode was diagnosed when the patient
was 36 and after short antidepressant treatment she remitted
and had not been regularly monitored by the psychiatrist un-
til the age of 48. In the next 5-year period the patient had 3
major depressive episodes. The major depressive episode
(before rTMS treatment was used) started 7 months ago with

pervasive feelings of sadness, lost of interest in family and
activities, severe insomnia and highly expressed somatic
anxiety. During that episode the patient was treated as out-
patient.

Baseline Hamilton Depresssion Rating Scale -17 items
(HDRS-17) score was 27. Antidepressant treatment started
with sertraline (gradually titrated to the dose of 200 mg/day)
for about 8 weeks. Because of poor antidepressant response
with 25 points at HDRS-17, sertraline was tapered off and
the patients was treated with venlafaxine (up to 225 mg/day)
without significant improvement and after additional 9
weeks the patients had quite severe depressive symptoms
with 28 points at HDRS-17.

With the written informed consent we started rTMS
treatment. The institutional review board, following the
Declaration of Helsinki (1975), approved the experimental
procedures.

TMS was delivered by a Magstim Magnetic Stimulator
with a figure 8-shaped coil.

rTMS was then delivered at 110% rot test motor tresh-
old (RMT) intensity on the frontal scalp area overlying the
right dorsolateral prefrontal cortex (DLPFC), localized ac-
cording to previous reports 5 cm in front of the best spot for
inducing MEPs from the abductor policis brevis (APB) mus-
cle 12.

The patient received 10 sessions of 1 Hz right prefrontal
rTMS at 110% of RMT intensity, over a 2-week period (5
days/week). Each daily session of rTMS consisted of 5 trains
60 stimuli (300 stimuli/daily), with inter-train pauses of 3
minutes, lasted approximately 20 min. The total number of
stimuli the patient received during a 2-week treatment was
3,000.

Twice during a 2-week period late partial sleep depri-
vation (PSD) was applied; the patient went to bed as usual,
woked-up at 01.30 h and stayed awake approximately the
next 20 h. We chose late PSD instead of total sleep depriva-
tion (TSD) because its proven efficacy similar to TSD (13)
and abbreviated procedure seemed more likely acceptable for
patients compliance. The patient was naive to sleep deprri-
nation as well as rTMS. A family member was monitored the
patient`s complience.

During the rTMS treatment the patient stayed at fixed
dose of venlafaxine (225 mg/day).

At the last two rTMS sessions depression obviously
meliorated (11 points at HDRS), but the patient also ex-
pressed symptoms of hypomania – became talkative, cheer-
ful, optimistic, self-confident, and hyperactive at times and
had a quite unrealistic plans. Young Mania Rating Scale
(YMRS) score was 13 (symptoms adequate to meet DSM-
IV-TR mild hypomania criteria).

rTMS was stopped after 10 sessions, as it was sched-
uled, because hypomania started at the end of treatment,
and patient was carefully monitored. One week after the
rTMS treatment the patient came to outpatient clinic with
milder hypomania symptoms, not so hyperactive anymore,
but still euphoric and at moments showed inappropriate
friendly attitude toward doctor and nurses (8 points at
YMRS). Two weeks after rTMS treatment patient was
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definitely euthimic (4 points at YMRS, 8 points at HDRS-
17 ) and then was decided to keep on with antidepressant
treatment (225 mg venlafaxine/day), and be careful in
monitoring a possible bipolar affective disorder. Remission
was sustained in the next 8 months, when the patient was
admitted to the hospital with severe depressive symptoms.
Fifty mg/day of amytriptiline was added to venlafaxine 225
mg/day, without significant response. When amytriptiline
dose was increased to 75 mg/day, the patient switched to
mania, first time in her life. Antidepressants were stopped
and the treatment with mood stabilizer started (lithium car-
bonatis 900 mg/day). After a 2-year follow-up, the patient
stayed euthimic.

Discussion

This case report shows that a combination of slow rate
rTMS boosted with partial sleep deprivation has strong, pos-
sibly synergistic antidepressant effect, with the potential to
induce hypomanic switch in the patient at the fixed dose of
antidepressants.

Our patient previously did not respond to high doses of
sertraline and venlafaxine that justified the diagnose of
treatment resistant depression. During the rTMS treatment
the patient stayed at the fixed dose of medication, but it was
not likely that venlafaxine caused switch to hypomania (al-
though switch might be attributed to a long-term use of anti-
depressants, which may destabilize the illness). It is also not
likely that after 9 weeks at the fixed dose of venlafaxine
without mood improvement, venlafaxine caused manic
switch; moreover, the patient became euthimic when rTMS
was stopped, but venlafaxine was kept on, during the obser-
vation period. Thus, it is more likely that the low-frequent
rTMS and partial sleep deprivation had strong synergistic
antidepressant effect that result in hypomania in misdiag-
nosed bipolar spectrum disorder patient treated all the time
with antidepressant monotherapy.

Interestingly, during the first major depressive episode
in her life the patient was also treated with amytriptiline
monotherapy and with 125 mg/day had a significant im-
provement, without switch to hypomania/mania. Hypomanic
switch during rTMS combined with SD and followed by
manic switch that occurred in a follow-up period, after the
last major depressive episode, could be similar to reports of
new onset of bipolar disorder during rTMS in patients pre-
viosely thought to have unipolar illness 14.

Bipolar affective disorder symptoms onset peaks in
much younger age and it happens rarely that a patient is first
time diagnosed as bipolar at the age of 53. Clinicians also
know this sometimes happens considering the fact that many
patients use to come on treatment only during depression
phase and almost never come during hypomania when their
subjective feeling is `high`, insight is poor and they often
deny being ill at all. Family members are also happy to see a
patient cheerful and active after severe suffering during de-
pression phase, and sometimes hypomania episodes are so
long and frequent that they see a patient as sick only during
depression and as `normal – that is he/she – during hypoma-

nia. Clinical experience often shows that proper diagnoses of
bipolar affective disorder have long delays, sometimes more
than 10 years 15.

Nedjat and Folkerts 16 reported transient hypomanic
symptoms during high frequency rTMS of the left PFC in 3
of 50 healthy volunteers.

Most of rTMS studies reporting on switch to hypoma-
nia/mania used high frequencies of stimulation. Until now, to
our knowledge, only a few studies using low frequencies of
stimulation in depression reported switch to hypoma-
nia/mania 17–19.

Ella et al. 17 reported two cases of manic switch during
slow (1 Hz) rTMS treatment of the right DLPFC in resistant
major depression, but the number of stimuli per session they
used (1,200 stimuli/day) was much higher than we used (300
stimuli/day), and was applied during 3 weeks (15 sessions);
in both cases switch occurred few days after the last sessions,
that was similar to our case.

One study used bilateral rTMS (high over the left
DLPFC and low over the right DLPFC) to enhance antide-
pressant outcome but a patient switched to mania on day 7 of
stimulation 18.

Fitzgerald et al. 19 in a double-blind, parallel design study
reported one switch to mania with stimulation of 1Hz, 100%
RMT, 300 stimuli/session (in a group stimulated with 10 Hz
was no switch).

Sakkas et al. 20 in their study protocol used more aggres-
sive stimulation with 20Hz, 110% RMT, 1600 stimuli/ ses-
sion, two sessions/day and reported one case of hypomania
and one case of mania (one of them was in age of 55 first
time experienced manic symptoms related to rTMS, similarly
to our patient). This report definitely shows that mania-
induced potential of rTMS correlates with the intensity of
rTMS, but our protocol with less intensive stimulation also
resulted in switch to hypomania.

Conclusion

Our case report shows that a combination of rTMS and
partial sleep deprivation added to antidepressant may have
strong antidepressive synergistic effect even with potential to
induce hypomanic switch.

In the treatment of resistant depression clinicians always
should be aware of possible unrecognized bipolar disorder,
or, in other words, that bipolar depression is often a treat-
ment-resistant depression.

Further controlled studies should give more precise
safety guidelines and optimal tretment strategies in cases of
hypomania/mania induced by rTMS; even a bit flexible indi-
vidual strategies should still be the base of treatment of every
particular patient with bipolar depression.
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Renal dysplasia with the ipsilateral ectopic ureter mimicking abscess
of the prostate

Renalna displazija sa ipsilateralnim ektopi nim ureterom
koji oponaša apsces prostate
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Abstract

Introduction. In males the ectopic ureter usualy drains into
the prostate (50%). During ureteric developement a thin
membrane (Chawalla’s membrane) separates the lumen of
the ureter and the urogenital sinus at the point where the
ureter joins the urogenital sinus. This membrane ruptures
allowing urin to drain from the ureter to the urogenital si-
nus. The authors reported a case of renal dysplasia associ-
ated with ipsilateral uretral ectopia mimicking prostatic  ab-
scess. Case report. A subfebrile (37.3°C), 23-year-old pa-
tient, otherwise healthy, presented with persistent ascending
perineal pain non-responsive to antibiotics and analgetics.
Digitorectal examination (DRE) showed asymmetric pros-
tate with a soft, tender, buldging left lobe suggestive of pro-
static abscess. The diagnosis was suspected using transrectal
ultrasonography (TRUS), but the picture of the anechoic
tubular structure in the left lobe of the prostate with a
proximal undefined extraprostatic extension and a caudal
intraprostatic blind end was incoclusive for the definitive di-
agnosis of prostatic abscess. Magnetic resonance imaging
(MRI) was ordered and definitive diagnosis of renal dyspla-
sia associated with the ipsilateral ectopic ureter filled with
inflamed content mimicking prostatic abscess was made.
Transurethral incision/minimal resection of the distal,
blindly closed end of left ectopic ureter was done. Endo-
scopic surgical treatment was sufficient for relief of clinical
symptoms. The patient’s recovery was uneventful. Conclu-
sion. To the best of our knowledge, a case of renal dyspla-
sia with the ipsilateral ectopic ureter mimicking prostate ab-
scess has not been reported so far. Cystic pelvic malforma-
tions in males may result from too craniall sprouting of the
ureteral bud, with delayed absorption and ectopic opening
of the distal end of the ureter.

Key words:
abnormalities; kidney diseases; ureteral diseases;
prostatitis; abscess; diagnosis, differential; urologic
surgical procedures; treatment outcome.

Apstrakt

Uvod. Ektopi ni ureter kod muškaraca obi no se drenira u
prostatu (50%). Tokom razvoja uretera tanka membrana
(Chawallia membrana) razdvaja lumen uretera i urogenitalni
sinus na nivou spoja uretera i urogenitalog sinusa. Ruptu-
rom ove membrane dolazi do drenaže urina iz uretera u
urogenitalni sinus. U radu je prikazan bolesnik sa renalnom
displazijom i ektopijom ipsilateralnog uretera koji je otkri-
ven u okviru diferecijalnodijagnosti ke pretrage suspektnog
apscesa prostate. Prikaz bolesnika. Supfebrilan (37,3°C)
bolesnik star 23 godine, ina e zdrav, žalio se na konstantan,
intenzivirajuci bol u perineumu koji nije prolazio na antibi-
otsku i analgetsku terapiju. Digitorektalnim pregledom
(DRP) na ena je simetri na prostata sa mekim, osetljivim,
izdignutim levim lobusom što je izazvalo sumnju na posto-
janje apscesa prostate. Na injena je transrektalna ultrasono-
grafija (TRUS), ali slika tubularne formacija u levom lobusu
prostate sa proksimalno nedefinisanom ekstraprostati nom
ekstenzijom i kaudalnim slepo zatvorenim intraprostati kim
krajem bila je inkonkluzivna za definitivnu dijagnozu apsce-
sa prostate. Na injeno je snimanje magnetnom rezonancom
(MRI) kada je i postavljena definitivna dijagnoza renalne di-
splazije sa ipsilateralnim ektopi nim ureterom, ispunjenim
inflamiranim sadržajem koji daje lažnu sliku apscesa pros-
tate. Na injena je transuretralna incizija slepo zatvorenog di-
stalnog kraja levog ektopi nog uretera. Endoskopsko hirur-
ško le enje bilo je dovoljno za prestanak tegoba. Oporavak
bolesnika protekao je uredno. Zaklju ak. Pregledom literatu-
re nismo naišli na prikaz bolesnika sa renalnom displazijom i
ipsilateralnim ureterom koji oponaša apsces prostate. Cisti ne
malformacije u muškoj karlici mogu rezultirati kranijalno po-
stavljenim ureteralnim pupoljkom, sa odloženom apsorpci-
jom i ektopi nom prezentacijom donjeg dela uretera.

Klju ne re i:
anomalije; bubreg, bolesti; ureter, bolesti; prostatitis;
apsces; dijagnoza, diferencijalna; hirurgija, urološka,
procedure; le enje, ishod.
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Introduction

Principles of ureter developement are little undestood.
Ureters begin as a simple cuboidal epithelial tube with a
formed lumen at 28 days of gestation. It is suggested that
transient luminal obstruction occurs between the days 37 and
40 that recanalizes subsequently. The proces of recanaliza-
tion starts in the mid ureter and extends cranially and cau-
dally. Chawalla’s membrane presents a two-cell thick layer
over the ureteral oriffice. During ureteric developement a
Chawalla’s membrane separates the lumen of the ureter and
the urogenital sinus. This membrane ruptures allowing urin
to drain from the ureter to the urogenital sinus. In males, ec-
topic ureter usually drains into prostate (50%).

Case report

A subfebrile (37.3°C), 23-years-old patient, otherwise
healthy, presented with persistent ascending perineal pain
lasting for a week, non-responinsive to antibiotic and anal-
getics. His past history revealed 3 episodes of similar symp-
toms (although much less severe), with the first episode pre-
sented 4 years ago. In the past the patient would be typicaly
treated like exacerbated chronic prostatitis [the diagnosis
would be established based on anamnesis and laboratory
tests – digitorectal examination (DRE) were not done at any
time] by ciprofloxacin. The symptoms would disapeare on
the standard antibiotic therapy. After anamnesis had been
taken, physical examination was done. Physical examination
of the abdomen and external genitalia as well as laboratory
findings (urinalaysis, white blood cells – WBC, erythocyte
sedimentation rate – SE) were unremarkable. Digitorectal
examination  showed the asymmetric prostate with a soft,
tender, buldging left lobe mass with no discharge on mas-
sage. The diagnosis of possible prostate abscess was made
and transrectal ultrasonography (TRUS) was done (Figure 1),
but the defintive diagnosis was revealed by magnetic reso-
nance imaging (MRI) (Figures 2).

Fig. 1 – Transrectal ultrasound (TRUS) showing the
anechoic tubular structure in the left lobe of the prostate

with a proximal extraprostatic extension and a caudal
intraprostatic blind end.

Urethrocystoscopy showed the asymmetric bladder tri-
gone elevated on the left side (by the dilated distal part of the

ectopic left ureter) with the missing left ureteral orifice. A
paracolicular swelling on the left side (buldging of dilated,
distal part of ectopic ureter) in the prostatic urethra (Figure
3a) was incised/minimaly resected, and was followed by tur-
bid discharge from the ectopic ureter. A wide ectopic, dilated
distal part of the left ureter was noticed (Figure 3b). Immidi-
ately after incision/resection of the paracolicular area of the
prostate, elevation of the bladder trigone disappeared.

Fig. 2 – Magnetic resonance imaging (MRI) showing the
small dysplastic kidney (white arrow) in the left

retroperitoneum and the distended and convoluted ectopic
ureter (black arrow).

a) b)
Fig. 3 – a) Endoscopic view of the prostatic urethra with the

swelling on the left side above a verumontanum; b)
Endoscopic view of the prostatic urethra after surgical

incision of ectopic ureter.

After the procedure, upon waking up from general anes-
thesia, the patient was absolutely pain-free, requiring no anal-
gesia at all. The patient was discharged from the hospital on
the first postoperative day and was prescribed ciprofloxacin
per os for 5 days. One month after the procedure, control cys-
toscopy was done and the same picture of intraoperative find-
ing – a widely open ectopic, dilated distal part of the left ureter
was seen. Digitorectal examination, physical examination of
external genitalia as well as laboratory findings (urinalysis,
urineculture, WBC, SE) were unremarkable.

Disscusion

To the best of our knowledge, there has been no previ-
ous report on renal dysplasia with the ipsilateral ectopic ure-
ter mimicking prostatic abscess. Endoscopic prostate inter-
ventions can cause early and late postoperative complica-
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tions such as: failure to void, urinary tract infections and
transurethral resection syndrome 1, 2. Pelvic cystic malforma-
tions in males may result from a too cranial sprouting of the
ureteral bud with delayed absorption and ectopic opening of
the distal end of the ureter. The symptoms are usually related
to bladder or cyst  distention or secondary to the obstruction
of mesonephric duct derivations 3, 4. The most probable em-
briological cause of blindly closed ureter is a persistent
Chwalla membrane. It is physiologically seen between the
weeks 37 and 39 of gestation, then it ruptures and allows
normal drainage of urin 5, 6.

Conclusion

To the best of our knowledge, a case of renal dysplasia
with the ipsilateral ectopic ureter mimicking prostate abscess
has not been reported so far. Cystic pelvic malformations in
males may result from too cranial sprouting of the ureteral
bud, with delayed absorption and ectopic opening of the dis-
tal end of the ureter. A clinical algorythm consists of the
history and physical exam, TRUS and MRI, and seems to be
sufficient for the correct diagnosis.
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Recurrent herpes zoster with segmental paresis and postherpetic
neuralgia
Rekurentni herpes zoster komplikovan segmentnom parezom i postherpeti nom

neuralgijom

Vesna Marti

Clinic for Neurology, Military Medical Academy, and Faculty of Medicine of the
Military Medical Academy, University of Defence, Belgrade, Serbia

Abstract

Introduction. Postherpetic neuralgia and segmental pare-
sis represent rare complications of herpes zoster infec-
tion. Recurrent herpes zoster is also rare and occurs
within the first 3 years of the begining of the illness in
only 1.4% of cases but it is generally higher in cases of
chronic lymphatic leukemia (3.5%). Case report. We pre-
sented a patient with lymphatic leukemia who during the
remission had 3 episodes of herpes zoster over a year. All
of them took diffrent parts of the body. One of these epi-
sodes was complicated by postherpetic neuralgia and
segmental paresis. A complete recovery was seen in all the
three episodes. Conclusion. As immunosuppression is
one of mechanisms of virus reactivation, it is likely asso-
ciated with the described rare complications of herpes
zoster.

Key words:
herpes zoster; leukemia, lymphocytic, chronic, b-cell;
comorbidity; paresis; neuralgia; drug therapy.

Apstrakt

Uvod. Postherpeti na neuralgija i segmentna zoster pareza ne-
ke su od re ih komplikacija herpes zostera. Rekurentni herpes
zoster je, tako e, retkost a vi a se samo kod 1,4% bolesnika
mada je nešto eš i kod obolelih od hroni ne limfati ne leuke-
mije (3,5%). Prikaz bolesnika. Prikazali smo bolesnika sa
hroni nom limfati nom leukemijom koji je za godinu dana, u
vreme remisije osnovne bolesti, imao tri epizode herpes zostera
od kojih je jedna bila komplikovana segmentnom zoster pare-
zom i postherpeti nom neuralgijom. Svako od ovih ispoljava-
nja zahvatalo je razli ite delove tela. Jedno od njih bilo je kom-
plikovano postherpeti nom neuralgijom i segmentnom pare-
zom. Kompletan oporavak usledio je posle svake od opisanih
epizoda. Zaklju ak. Kako je imunosupresija mogu i mehani-
zam reaktivacije virusa, mogu e je da je upravo ona odgovorna
i za pojavu navedenih retkih komplikacija herpes zostera.

Klju ne re i:
herpes zoster; leukemija, limfocitna, hroni na;
komorbiditet; pareza; neuralgija; le enje lekovima.

Introduction

Herpes zoster (HZ) is most commonly seen in older
people and in cases of immunodeficiency. Despite higher in-
cidence in immunocompromised patients, the recurrence of
HZ is rare 1–5.

Postherpetic neuralgia is defined as the existence of
pain at 4 to 6 weeks after vesicular skin eruptions resolve.
Although postherpetic neuralgia is the most common com-
plication of HZ, it occurs in only 5% to 10% of cases 6.
Typically, it resolves over time but some patients complain
of persistent pain.

A 60 year-old patient with chronic lymphatic leukemia
who in the remission developed 3 episodes of HZ within a
year is presented.

Complications of HZ infection are rare. The most
common is a postherpetic neuralgia and rarely segmental
zoster paresis. Both complications occurred in the presented
case.

Case report

A 60-year-old man with chronic lymphatic leukemia in
remission developed in April 2010 an unpleasant burning pain
along the inner side of the right lower leg, which progressed
over time. The pain was scored 6 out of 10 on the pain scale.
Herpetic rash developed within a week in the area of pain
(Figure 1). Ten days after the initial pain, the patient had diffi-
culty with moving the right foot, which prompted him to make
an appointment. The neurological examination revealed a
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moderate to severe weakness of the right ankle plantar flexors
and diminished ankle jerk (3/5 on MRC-scale).

Fig. 1 – Herpetic rash along the inner lower leg.

Electrophysiological examination performed 4 weeks
after the onset of symptoms did not reveal changes in the
nerve motor conduction in the right leg. However, needle
electromyography (EMG) at rest showed denervation poten-
tials (fibrillations and positive sharp waves) in the right gas-
trocnemius muscle and paravertebral muscles innervated by
S1 root. Voluntary activation during EMG examination re-
vealed polyphasic motor unit potentials during activation of
the right foot.

The magnetic resonance imaging (MRI) of the lumbo-
sacral area showed only degenerative changes without other
findings that could explain the neurologic deficits.

Testing serum (ELISA) on HZ virus was positive for
IgM and IgG, which confirmed the presence of HZ infection.

The neurologic findings were ascribed to segmental
herpes paresis.

The patient was referred to physical therapy and pre-
scribed oral gabapentin (900 mg/day) for pain. The patient
was on the same medication for 5 months because of severe
pain, which was afterwards slowly decreased and eventually
discontinued. Motor weakness completely resolved about 6
months after the onset of neurologic symptoms whereas the
pain was sporadic but mild.

About 4 months after the first symptom appearance
(August 2010), the patients noted new-onset burning pain in
the right hand graded 8 out 10 on the pain scale. Five days
later, the herpetic rash developed in the painful area. The pa-
tient did not complain of motor weakness in the right hand.
The overall presentation was consistent with recurrence of HZ
but without other neurological complications. Gabapentin was
again prescribed for pain (1200 mg/day) but only for 6 weeks
at which point the rash and pain disappeared (Figure 2).

Six months later (February 2011), the patient noted dis-
comfort and increased skin sensation over the abdomen fol-
lowed by burning pain (4/10). A few days later herpetic rash
developed in the same area (Figure 3). There were no other
symptoms or sign. Gabapentin was not prescribed this time
considering mild pain. Pain and rash disappeared within 2
months.

Fig. 2 – Herpetic rash in the hand area.

Fig. 3 – Herpetic rash over the abdomen.

Discussion

After primary infection, varicella zoster virus remains
latent in the dorsal root ganglia for several years. The virus
can get reactivated and migrate along the sensory nerves to-
ward the skin innervated by the involved nerve. This results
in HZ rash characterized by vesicular skin eruption accom-
panied by pain and dysesthesia or hyperesthesia corre-
sponding to the affected dermatomes. Pain usually develops
first followed by rash within a week of pain onset. The dis-
ease typically lasts 5–8 weeks 7. In the presented case, pain
preceded the onset of rash.

The mechanism of virus reactivation is unknown. In
immunocompromised patients, it is likely associated with a
decrease in the immune system, as in cases of lymphoma and
AIDS 3. The described patient had a chronic lymphatic leu-
kemia that was in remission when the 3 HZ episodes oc-
curred.

The annual incidence of HZ is 3.6/1,000 in general
population or 300,000 new cases a year. Evidently higher in-
cidence of HZ in 6 and 7 decades may be associated with a
decrease in cellular rather than humoral immunity after 60
years of age 5. The presented case belongs to a typical age
group.

The recurrent HZ is rare and occurs within the first 3
years of the initial insult in only 1.4% of cases. The rate of
recurrent infection is about 10–20% several decades later.
Since the incidence of HZ is generally higher in cases of
chronic lymphatic leukemia (28.6%), the recurrence rate is
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also higher (3.5%) 3. In the presented patient, 3 recurrences
occurred within a year.

There are several approaches to managing post-herpetic
neuralgia. Beginning treatment with antiviral agents as soon
as the rash appears is considered to be the key for preventing
the development of postherpetic neuralgia. Prescribing anti-
viral agents for a week within 3 days of rash (famcyclovir
500 mg tid or acyclovir 1 g tid), decreases pain and the inci-
dence of postherpetic neuralgia 8–11. Oral corticosteroids for 3
weeks (prednisone 60 mg/day in week 1,30 mg/day in week
2, and 15 mg/day in week 3), along with antiviral agents, can
also reduce the overall severity and duration of pain, and
thereby reduce the incidence of postherpetic neuralgia 11,
12. However, it is not clear whether the mechanism of corti-
costeroid action is local or systemic 10.

The second most common complication of HZ is seg-
mental motor paresis, which occurs in 0.5% to 5% of pa-
tients 12, 13. Although the pathophysiology of muscle weak-
ness remains unknown, the overlap between segmental pare-
sis and dermatomal area affected by rash suggests that HZ
virus spreads from the dorsal ganglia toward anterior spinal
roots 2, 4. This is supported by histological findings typical for
HZ in the anterior roots. Moreover, the absence of fascicula-
tions in the affected muscles on EMG and slowing of motor
conduction velocities suggest axonal lesions rather than the
affection of the anterior horn of the spinal cord. Weakness
typically develops within 2 weeks of rash, however, it may
also precede pain 7, 13, 14. The possible invasion of the anterior
roots by the HZ virus was first considered by Wohlwill in
1924 15. In the described case, muscles paresis and the distri-
bution of skin lesions were in the tibial nerve distribution.

In terms of neurophysiology, EMG shows denervation
in the presence of motor weakness. Usual EMG findings in-
clude fibrillation potentials, PDP, and prolonged insertion
activity whereas fasciculations are typically absent. Polypha-
sic motor unit potentials are present upon attempts of volun-

tary activation of weak muscles. This is typically seen in
myotomes that correspond to dermatomes affected by pain
and herpetic eruption. In addition, EMG may reveal a pro-
longed terminal latency, slowing of motor conduction veloc-
ity, occasionally absent motor response, or prolonged motor
latency of the affected nerve or decrease in amplitude 16. In
the presented case, there was a denervation activity in the
muscles innervated by the tibial nerve in which distribution
was also present the skin lesions.

HZ more often affects proximal than distal portion of
the arms. Although zoster paresis seems more common in the
upper limbs, it was present in this case in the lower limbs but
not in the upper limb that was later affected by the skin le-
sions.

The third episode of HZ affected the abdominal skin but
it was not accompanied by weakness of the abdominal mus-
cles or post-herpetic neuralgia in this region. The outcome of
zoster weakness is generally good. Complete or almost com-
plete recovery within one year occurs in 2/3 of patients 1, 5,
whereas additional 9% has a partial recovery.

Recovery takes place between 1 and 2 years 17, 10. Seg-
mental zoster paresis treatment includes analgesics for pain
control, physical therapy, and prevention of contrac-
tures 10, 18. The presented case was treated in such a way and
the degree and timing of recovery is in agreement with the
literature.

Conclusion

The presented case with chronic lymphatic leukemia is
unique because of 3 recurrent episodes of HZ skin eruptions
in different body regions over the course of several months.
Since only the first episode was accompanied by motor
weakness, it appears that an earlier affliction of the motor
nerve is not a risk factor for developing nerve lesions in the
other area in case of HZ recurrence.
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LETTER TO THE EDITOR/PISMO UREDNIKU UDC: 616.12-02-079.4(044.4)

Assessment of cardiomyopathies presenting with myocardial
infarction-like clinical syndrome
(A comment on the article: Djuri  I, Obradovi  S, Gligi  B. Dynamics of electrocardiographic
changes, brain-natriuretic peptide and cortisol levels in a patient with stress (takotsubo)
cardiomyopathy: A case report. Vojnosanit Pregl 2013; 70(5): 511 5, and authors’ reply)

Procena kardiomiopatija koje se javljaju sa klini kim sindromom sli nim
infarktu miokarda

(Komentar o lanku: Djuri  I, Obradovi  S, Gligi  B. Dynamics of electrocardiographic changes,
brain-natriuretic peptide and cortisol levels in a patient with stress (takotsubo) cardiomyopathy: A

case report. Vojnosanit Pregl 2013; 70(5): 511 5, i odgovor autora)

Comment:

We read with great interest the article by Djuri  et al. 1

entitled “Dynamics of electrocardiographic changes, brain-
natriuretic peptide and cortisol levels in a patient with
stress (takotsubo) cardiomyopathy – A case report”, which
was published in the previous issue of Vojnosanitetski Pre-
gled.

These authors 1 presented a case of takotsubo
cardiomyopathy (TCM) with the evaluation of echocardio-
graphic and electrocardiographic changes, levels of brain
natriuretic peptide (BNP) and cortisol. They concluded that
TCM should be considered in emotionally stressed patients
with transient-apical akinesis or dyskinesis of the LV as a
differential diagnosis of acute anterior myocardial infarcti-
on (MI) and should be discriminated from MI by early
coronary angiography. Although, the current study is valu-
able and gives detailed information about  TCM and the
dynamic changes of the prominent electrocardiographic
findings, echocardiography parameters, BNP and cortisol
levels during a follow-up period in a patient with severe
stress cardiomyopathy, some comments may be of interest.

Takotsubo cardiomyopathy is a cause of reversible left
ventricular systolic dysfunction and preceded by stress or
exacerbation of an existing medical condition 2. It presents
with myocardial infarct-like clinical syndrome, electrocar-
diographic abnormalities and elevation of cardiac biomar-
kers. It usually tends to normalise approximately in a week
and results in angiographically normal coronary arteries 2.

In patients with electrocardiographic changes and ele-
vated cardiac biomarkers, further evaluation should be

planned in detail to detect the etiology and manage spesific
treatment. In determining the etiology of cardiac wall moti-
on abnormality, coronary angiography can be used as a be-
neficial imaging tool. Coronary angiography has a less
power to identify the etiology of cardiac wall motion ab-
normalities related to myocarditis, coronary vasospasm and
spontaneous coronary dissection, which could be seen
especially in postmenopausal women related to hormonal
disturbances 3, 4. When etiology remains unclear, cardiac
magnetic resonance (CMR) appears to be a useful imaging
modality for establishing the diagnosis and differentiating
cardiomyopathies from each other, even in patients with
angiographically normal coronary arteries 2, 5. On CMR
imaging, myocardial infarction is characteristic in subendo-
cardial late gadolinium enhancement (LGE), which extends
variably transmurally to the epicardium, whereas TCM is
characteristic in no or minimal LGE 2.

Establishing the exact etiology of electrocardiographic
changes and elevated cardiac biomarkers will help in ma-
naging the patients and their therapies, and increase the
strength of the studies.

Emre Yalcinkaya*, Murat Celik, Erol Gursoy
Department of Cardiology, Gulhane Military

Medical Faculty, Ankara, Turkey
*E-mail: dremreyalcinkaya@gmail.com

Baris Bugan
Department of Cardiology, Malatya Army Hospital,

Malatya, Turkey
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Authors’ reply:

The article-letter is an interesting and valuable com-
ment on our paper published several months ago in the Voj-
nosanitetski pregled (Vojnosanit Pregl 2013; 70(5): 511–5).
MRI of the heart is an useful diagnostic tool in patients pre-
sented with chest pain, ST segment elevation in ECG, posit-
ve troponin, abnormalities in left ventricle wall motion and
coronary angiography without significant atherosclerotic or
thrombotic lesions. However, in the particular case, signifi-
cant emotional stress preceeded the event, ECG elevation

was conquave and not typical Pardee, troponin was
relativlely low and had prologed plato, angio showed only a
mildly slower flow through the LAD and the most important
– echocardiography imaging was typical for Takotsubo. Car-
diac MRI in our Institution is not avaliable, but even if we
had that option, we would not do such examination for our
patient, except for the scientific and curiosity reasons.

Ivica Djuri , Slobodan Obradovi , Branko Gligi
Clinic for Emergancy Internal Medicine, Military

Medical Academy, Belgrade, Serbia
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Naslov: Dr Emerih P. Lindenmajer – život i delo

Urednici: Prof. dr Brana Dimitrijevi  i dr Zoran Vaci

Izdava : Srpsko lekarsko društvo

Mesto i godina izdanja: Beograd, 2013

Štampa: Poligraf, Beograd

Format 72 str; 20 cm
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„Ne postoji li nost u istoriji srpske medicine, koja je – u
novije doba – više uradila za Srbiju, a o kojoj se manje zna.
Bio je doktor gvardijskog špitalja, doktor Glavnog štaba
Vojnog saniteta u Pope iteljstvu vnuterni dela, Na elnik ka-
rantinskog otdjelenija sa sanitetom, Na elnik zajedni ke voj-
ne i gra anske službe u sanitetu Kneževine Srbije. Napisao je
knjigu ’Srbija, njen razvitak i napredak u sanitetu, s beleš-
kama o celokupim sanitetskim odnošajima na Istoku‘ (Serbi-
en, dessen Entwicklung und Fortschritt im Sanitätswesen mit
Andeuntungen über die Gesammten Sanitätsverhäaltnisse im
Oriente), koju je štampao u Temišvaru 1876. na nema kom
jeziku. Li nog života nije imao, ni lik mu se ne zna, ni grob.
To je dr Emerih Lindenmajer (Emmerich Lindenmayer,
1806–1883)!“ piše u knjizi, koju emo prikazati, prof. dr
Snežana Veljkovi .

Odista, teško je nabrojati, ak i sada 130 godina posle
smrti, sve zasluge ovog izuzetno estitog i svom poslu sa-
svim odanog trudbenika, koji je punih etrnaest godina
(1845–1859) bio na elnik Sanitetskog odeljenja Ministarstva
unutrašnjih dela  Kneževine Srbije, i u tom periodu dao niz
neprocenjivih doprinosa. Njegovo, ve  pomenuto, memoar-
sko delo, koje po svojoj strukturi više li i na kakav zakonik,
u kome ak i kada pominje samoga sebe, uvek govori u tre-
em licu, kao da mu je bezmalo neprijatno što se i to što iz-

nosi mora re i, je, po re ima dr Vladimira Stanojevi a, prva
naša istorija medicine.

Zamisao o knjizi „Dr Emerih P. Lindenmajer – život i
delo“, i održavanju nau nog skupa povodom 130 godina od
smrti pomenutog zaslužnika, poti u od lana predsedništva
Sekcije za istoriju medicine Srpskog lekarskog društva (SLD)
dr Zorana Vaci a, uz to i jednog od njenih urednika, ija su
znanja i iskustva nekadašnjeg vlasnika izdava ke ku e Infini-
tas, doprinele izgledu same knjige, a koja je po svojoj prirodi
zbornik radova. Knjiga ima 69 stranica teksta, uz skroman broj
ilustracija, mahom dokumenata, i fotografije naslovnih strana
ve  pomenutih Lindenmajerovih memoara (Slika 1), i malo
poznate njegove knjige „Opis mineralnih i lekovitih voda“
štampane i objavljene u Beogradu 1856. godine (Slika 2).
Štampana su u celini etiri rada, ne ra unaju i „Uvodnu re “
predsednika Sekcije za istoriju medicine SLD prof. dr Brane
Dimitrijevi a, tako e, jednog od urednika.

U tekstu g. Ljubodraga Popovi a, nekadašnjeg direktora
Arhiva Srbije, „Emerih Lindemajer u Kneževini Srbiji – rad-
ni vek jednog trudbenika“ izneto je u pogledu osnovnih bio-
grafskih podataka dr Emeriha Lindenmajera i njegovog kre-
tanja u službi sve ono što se u tom pogledu od arhivskih do-
kumenata danas može na i. Pa, tako po prvi put imamo neku
vrstu vodi a, nezaobilaznog, nadamo se, za sve budu e istra-
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živa e. Naredni tekst prof. dr Brane Dimitrijevi a, pod nas-
lovom „Majstor iz Nema ke“, bavi se analizom ve  pome-
nutih Lindenmajerovih memoara „Srbija, njen razvitak i nap-
redak u sanitetu, s beleškama o celokupim sanitetskim odno-
šajima na Istoku“, pokušajem da se objasne razlozi i motivi
njenog nastanka, a zatim, kao ilustracijom „upotrebne vred-
nosti“ ove knjige, analizom statisti kih podataka o sastavu i
strukturi „lekarskih snaga“ (Lindemajerov izraz) tokom prvih
deset godina postojanja srpskog saniteta (1839–1849): dola-
zaka, ostanaka, ali i odlazaka (pa i umiranja) doktora medi-
cine, magistara hirurgije i „upotrebljivih empiri ara“. Rad dr
Zorana Vaci a „Dr Emerih Lindenmajer i razvoj banja Kne-
ževine Srbije (1836–1859)“ otkriva nam dr Lindenmajera
kao velikog istraživa a mineralnih i lekovitih voda u Srbiji, i
za etnika balneologije kod nas. Rad prof. dr Snežane Velj-
kovi  „Srpski posinak“ (naslov je uzet iz oproštajne re i dr
Vladana or evi a nad otvorenim grobom dr Emeriha Lin-
denmajera) pokušava da osvetli poreklo porodice Linden-
majer. Ovaj rad skladno dopunjuje odgovore na pitanje: za-
što je dr Emerih Lindenmajer „uprkos svemu ostao u Srbiji i
tu proveo sav svoj život“? postavljene još u radu prof. dr
Brane Dimitrijevi a.

Ali to je, naglasimo, još jedna od vrednosti ove knjige:
klju na pitanja povodom života i rada dr Emeriha Lindenmaje-
ra, u kojima se gdekad upli u i psihološke analize Lindemaje-
rovog karaktera, bolje re i njegove estitosti, i klju ni odgovo-
ri povodom toga, mogu na i u sva etiri rada, pri emu jedan
autor dopunjava onog drugog ili tre eg.

„Zato sam ponosna što sam (bila) deo tima koji vam je
predstavio dr Emeriha Lindenmajera po drugi put me u Sr-
bima.“ Završava svoj rad prof. dr Snežana Veljkovi . Jer i to
je („Dr Emerih Lindenmajer po drugi put me u Srbima“) la-

sno mogao biti naslov ove knjige, koja je istovremeno i knji-
ga otrežnjenja i opomene, koja se barem u ovom slu aju ne
ti e jedino Srba i njihove navodne nezahvalnosti spram veli-
kana sopstvene prošlosti, ve  i – Nemaca.

Tragaju i, naime, za nevelikim materijalnim sredstvima
kako bi se štampao zbornik radova o dr Emerihu Lindenma-
jeru, predsednik Sekcije za istoriju medicine SLD obratio se i
Gete institutu u Beogradu, i otud dobio munjevit odgovor
„da pomaganje štampanja takvih knjižica i brošura nije pred-
vi eno njihovim pravilnikom“. Šta bi tek bilo da je tom is-
tom institutu ponu eno da pomogne štampanje ve  prevede-
nog dela njihovog, ipak, zemljaka, a pod naslovom  „Srbija,
njen razvitak i napredak u sanitetu, s beleškama o celokupim
sanitetskim odnošajima na Istoku“?

Kakogod, 2014. godine navršava se 175 godina od
„novog ure enja Srbije“ (dr Emerih Lindenmajer), od Us-
tava iz 1838. godine i osnivanja Sanitetskog odeljenja Mi-
nistarstva unutrašnjih dela, naredne, 1839. Ho e li i ta go-
dišnjica biti prepuštena hrabroj i neuništivoj Sekciji za isto-
riju medicine Srpskog lekarskog društva ( iji sam, s pono-
som isti em, i ja dolepotpisana lan) ili e se tome pridru-
žiti i nadležne državne institucije, pod uslovom da postoje,
ostaje da se vidi.

U svakom slu aju, ovaj zbornik radova „Dr Emerih P.
Lindenmajer – život i delo“ predstavlja snažan bljesak istra-
živa kih napora koji poput munje osvetljava ondašnju srpsku
prošlost, dopiru i svojom svetloš u i do najudaljenijeg nje-
nog kutka. Sve je odjednom vidljivo, jasno kao na dlanu. A,
naro ito – putokazi...

Dr Slavica Žiži  Borjanovi
E-mail: slavicazizic@gmail.com

Sl. 1 – Naslovna strana knjige dr Emerika Lindenmajera
“Srbija, njen razvitak i napredak u sanitetu, s beleškama o
celokupnim sanitetskim odnošajima na Istoku“, štampana

1987. god. u Temišvaru.

Sl. 2 – Naslovna strana knjige dr Emerika Lindenmajera
“Opis mineralnih i lekovitih voda”, objavljene u Beogradu

1856. god.
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I N  M E M O R I A M

prof. dr
MIOLJUB - MI A KUŠI

pukovnik u penziji
(1924–2013 )

U Beogradu je 18. 03. 2013. godine preminuo pukov-
nik i redovni profesor Vojnomedicinske akademije (VMA)
u penziji dr Mioljub - Mi a Kuši . Preko 25 godina stvarao
je i podizao ugled VMA po kome je ova ustanova nadaleko
poznata.

Ro en je u Novom Sadu, u porodici intelektualca
(otac, Milenko, inženjer hemije koju je zaršio u Tuluzu u
Francuskoj, gde ga je poslala vlada Kraljevine Srbije sa Kr-
fa).

Osnovnu školu i gimnaziju završio je u Novom Sadu i
Beogradu sa odli nim uspehom i osloba anjem od mature.

Kao dvadesetogodišnjak, dobrovoljno je stupio u re-
dove Narodnooslobodila ke vojske (18. 11. 1944. godine) i
u estvovao u proboju Sremskog fronta i oslobo enju zem-
lje. Kao vojni stipendista studije medicine zapo eo je 10.
10. 1947. godine i završio u rekordnom roku (24. 8. 1952.
godine) sa izvanrednim uspehom (srednja ocena tokom stu-
dija 9,33). Lekarski staž završava u vojnim bolnicama u Sa-
rajevu i Beogradu.

Kao mladi lekar radi u trupi, u 17. Oklopnoj diviziji u
Kragujevcu gde ostaje nepune etiri godine. Iz Kragujevca
je upu en na specijalizaciju iz interne medicine u Vojnu
bolnicu Beograd. U toj ustanovi radi od 31. 8. 1958. do 6.
11. 1962. Na kraju je sa odli nim uspehom položio i spe-
cijalisti ki ispit iz interne medicine, kao i supspecijalisti ki
ispit iz gastroenterologije, posle ega biva premešten u Op-
šte interno i gastroenterološko odeljenje Klinike za unutra-
šnje bolesti VMA u kome je radio od 20. 9. 1963. do 16. 4.
1973. godine.

Kao vrsni lekar specijalista postavljen je za li nog le-
kara tadašnjeg predsednika Republike i na toj dužnosti os-
taje do 5. 3. 1976. godine (sa predsednikom je obišao više
zemalja Evrope, Azije i Amerike). Sa te dužnosti se vra a
na rad u VMA i obavlja dužnost zamenika na elnika Klini-
ke za unutrašnje bolesti tokom 6 godina (od 9. 8. 1978. do
20. 6. 1984. god). Nakon toga postavljen je za na elnika
Klinike i na toj dužnosti ostaje do prerastanja klini kih
odeljenja u samostalne klinike. Kao na elnik Klinike za
unutrašnje bolesti VMA obavljao je i dužnost glavnog tera-
peuta Jugoslovenske narodne armije (JNA).

 Sa dužnosti na elnika Klinike za unutrašnje bolesti,
raspore en je na dužnost predsednika Glavne vojnolekarske
komisije na kojoj e ostati do penzionisanja 31. 12. 1989.
godine.

Za sve vreme svog stru nog rada i razvoja prof. dr
Mioljub Kuši  je istraživao i pisao. To je radio i za vreme
specijalizacije iz gastroenterologije, kada je napisao velik
broj radova iz te oblasti. Svoje stru ne radove prof. Kuši
je najviše objavljivao u Vojnosanitetskom pregledu, ali i u
drugim poznatim doma im i me unarodnim medicinskim
asopisima.

Osim gastroenterologije, u fokusu njegovog intereso-
vanja bila je i kardiologija i, upravo iz te oblasti, odbranio
je doktorski rad pod nazivom „Klini ke i epidemiološke ka-
rakteristike hiperlipoproteinemija grupe vojnih starešina
Beogradskog  garnizona“. Zna aj ove disertacije je u tome
što je dokazano da starešine izme u 41. i 50. godina staro-
sti, kod kojih su prisutni još neki faktori rizika kao što su
arterijska hipertenzija, latentni ili manifestni dijabetes i
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gojaznost, predstavljaju populaciju sa ozbiljnim rizikom od
pojave koronarne bolesti – infarkta srca.

Visoka stru nost, uz objavljivanje ve eg broja nau nih i
stru nih radova razlog su što je dr Kuši  biran najpre za do-
centa, zatim vanrednog i na kraju redovnog profesora VMA.

Sve radne i stru ne ocene bile su mu najviše, što se
odrazilo i na ve i broj priznanja i odlikovanja, od kojih se-
dam ordena i sedam medalja. Me u njima su najviši Orden
za vojne zasluge, najviši Orden rada, Orden bratstva i je-
dinstva i Orden zasluga za narod kojim je odlikovan još za
vreme rata.

Svojim veoma toplim, ljudskim i blagorodnim stavom
i odnosom prema bolesnim i zdravim ljudima stvorio je

ogroman broj prijatelja i poštovalaca, ne samo u Beogradu,
ve  i u mnogim mestima širom nekadašnje Jugoslavije.

Za sve što je ostavio iza sebe, što je uradio u struci i
nauci, kao i za odnos prema njemu najvažnijem, pacijenti-
ma, neka mu je ve na slava i hvala.

 dr Mili  Todosijevi ,
pukovnik u penziji

prim. dr Branislav Popovi
general-major u penziji, bivši na elnik Sanitetske uprave i

predsednik Glavne vojnolekarske komisije
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Poziv za reklamiranje u 2014. godini

U prilici smo da vam ponudimo mogu nost oglašavanja i reklamiranja proizvoda i usluga u asopisu

„Vojnosanitetski pregled“ (VSP). To je sigurno najbolji vid i najzastupljeniji na in upoznavanja

eventualnih korisnika sa vašim uslugama i proizvodima.

asopis „Vojnosanitetski pregled“, zvani ni organ lekara i farmaceuta Vojske Srbije, nau no-

stru nog je karaktera i objavljuje radove iz svih oblasti medicine, stomatologije i farmacije. Radove

ravnopravno objavljuju stru njaci iz vojnih i civilnih ustanova i iz inostranstva. Štampa se na srpskom i

engleskom jeziku. asopis izlazi neprekidno od 1944. godine do sada. Jedini je asopis u zemlji koji izlazi

mese no (12 brojeva), na oko 100 strana A4 formata, a povremeno se objavljuju i tematski dodaci

(suplementi). Putem razmene ili pretplate VSP se šalje u 23 zemlje sveta. Radove objavljene u VSP-u

indeksiraju: Science Citation Index Expanded (SCIE), Journal Citation Reports/Science Edition, Index Medicus

(Medline), Excerpta Medica (EMBASE), EBSCO (preko ove baze VSP je dostupan on line od 2002. godine u

pdf formatu) i Biomedicina Serbica.

Cene reklama i oglasa u asopisu „Vojnosanitetski pregled“ u 2014. godini su:

1. Oglas u crno-beloj tehnici A4 formata za jedan broj 20 000,00 dinara
2. Oglas u c/b tehnici A4 formata za celu godinu (11-12 brojeva) 200 000,00 dinara
3. Oglas u boji A4 formata za jedan broj 35 000,00 dinara
4. Oglas u boji A4 formata za celu godinu (11-12 brojeva) 330 000,00 dinara
5. Oglas u boji na koricama K3 za jedan broj 50 000,00 dinara
6. Oglas u boji na koricama K3 za celu godinu (11-12 brojeva) 455 000,00 dinara
7. Oglas u boji na koricama K2 i K4 za jedan broj 55 000,00 dinara
8. Oglas u boji na koricama K2 i K4 za celu godinu (11-12 brojeva) 530 000,00 dinara

Za sva obaveštenja, uputstva i ponude obratiti se redakciji asopisa „Vojnosanitetski pregled“.

Sredstva se upla uju na žiro ra un kod Uprave javnih pla anja u Beogradu broj: 840-941621-02  VMA (za

Vojnosanitetski pregled ili za VSP), PIB 102116082. Uplatnicu (dokaz o uplati) dostaviti li no ili poštom

(pismom, faksom, e-mail-om) na adresu: Vojnosanitetski pregled, Crnotravska 17, 11000 Beograd; tel/faks:

011 2669 689, e-mail: vsp@vma.mod.gov.rs ili vmavsp@hotmail.com
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INSTRUCTIONS TO AUTHORS

Vojnosanitetski pregled (VSP) publishes only not previously pub-
lished nor submitted papers in any other journals in the order deter-
mined by the Editorial Board. The following should be enclosed with
the manuscript: a statement that the paper has not been submitted or
accepted for publication elsewhere, a statement specifiing the actual
contribution of each co-coautor, a consent signed by all the authors
that the paper could be submitted; the name, exact address, phone
number, and e-mail address of the first author and co-authors. VSP re-
serves all copyrights.

From January 1, 2012 the Vojnosanitetski pregled has been edited
using the service e-Ur: Electronic Journal Editing.

All users of the system: authors, editors and reviewrs have to be
registrated users with only one e-mail address.  Registration should
be made on the web-address:

http://scindeks-eur.ceon.rs/index.php/vsp

VSP publishes: editorials, original articles, short communications,
reviews/meta-analyses, case reports, from the medical history (general
or military), personal views, invited comments, letters to the editor, reports
from scientific meetings, book reviews, extensive abstracts of interesting
articles from foreign language journals, and other contributions. Original
articles, short communications, meta-analyses and case reports are pub-
lished with abstracts in both English and Serbian.

General review papers will be accepted by the Editorial Board only if
the authors prove themselves as the experts in the fields they write on by
citing not less than 5 self-citations.

Papers should be written on IBM-compatible PC, using 12 pt font, and
double spacing, with at least 4 cm left margin. Bold and italic letters
should be avoided. Observational and experimental articles, reviews and
meta-analyses, should not exceed 16 pages (including tables and illus-
trations); case reports – 6; short communications – 5; letters to the Edi-
tor, reports on scientific meetings and book reviews – 2.

All measurements should be reported in the metric system in
terms of the International System of Units (SI). Standard, interna-
tionally accepted terms should be used.

MS Word for Windows (97, 2000, XP, 2003) is recommended for
word processing; other programs are to be used only exceptionally. Il-
lustrations should be made using standard Windows programs. Avoid
the use of colors in graphs.

Papers are reviewed anonymously by at least two editors and/or in-
vited reviewers. Remarks and suggestions are sent to the author for final
composition. Galley proofs are sent to the first author for corrections
that should be returned within 3 days. Manuscripts accepted for publica-
tion are not being returned.

Preparation of manuscript
Parts of the manuscript are: Title page; Abstract with key words;

Text; References.
1. Title page
a) The title should be concise but informative. Subheadings should be

avoided;
b) Full name of each author;
c) Name and place of department(s) and institution(s) of affiliation,

clearly marked by standard footnote signs.
2. Abstract and key words
The second page should carry a structured abstract with the title for

original articles, metanalyses and case reports. The abstract should state
the purposes of the study or investigation, basic procedures (selection of
study subjects or laboratory animals; observational and analytical meth-
ods), main findings (giving specific data and their statistical signifi-
cance, if possible), and the principal conclusions. It should emphasize
new and important aspects of the study or observations. S t r u c -
t u r e d  abstract should contain typical subtitles: background/aim,
methods, results and conclusion. The abstract for metaanalyses and obr-
ginal papers should have up to 450 words, and up to 150 words for case
reports (with subtitles background, case report, conclusion). Below the
abstract authors should provide, and identify as such, 3–10 key words or
short phrases that will assist indexers in cross-indexing the article and
will be published with the abstract.

3. Text
The text of original articles is divided into sections with the headings:

Introduction, Methods, Results, and Discussion. Long articles may
need subheadings within some sections to clarify their content.

In the Introduction repeat the title of the article, excluding the names
of authors. State the purpose of the article and summarize the rationale
for the study or observation. Give only strictly pertinent references and
do not include data or conclusions from the work being reported.

Methods. Describe your selection of the observational or experimen-
tal subjects (patients or experimental animals, including controls)
clearly. Identify the methods, apparatus (manufacturer's name and ad-
dress in parentheses), and procedures in sufficient detail to allow other
workers to reproduce the results. Give references to established meth-
ods, including statistical methods. Identify precisely all drugs and
chemicals used, with generic name(s), dose(s), and route(s) of admini-
stration. State the approvement of the Ethnics Committe for the tests in
humans and enimals.

Results should be presented in logical sequence in the text, tables and
illustrations. Emphasize or summarize only important observations.

Discussion is to emphasize the new and important aspects of the study
and the conclusions that result from them. Relate the observations to
other relevant studies. Link the conclusions with the goals of the study,
but avoid unqualified statements and conclusions not completely sup-
ported by your data.

References
References should be superscripted and numbered consecutively in the

order in which they are first mentioned in the text. The references must
be verified by the author(s) against the original document. List all
authors, but if the number exceeds 6, give 6 followed by et al. Do not
use abstracts, secondary publications, oral communications, unpublished
papers, official and classified documents. References to papers accepted
but not yet published should be designated as ”in press“.  Information
from manuscripts not yet accepted should be cited in the text as ”unpub-
lished observations“. References are cited according to the International
Committee of Medical Journal Editors. Uniform Requirements for
Manuscripts Submitted to Biomedical Journals. Ann Intern Med 1997;
126: 36–47. Updated October 2001.

Examples of references:
Jurhar-Pavlova M, Petlichkovski A, TrajkovD, Efinska-Mladenovska O,
Arsov T, Strezova A, et al. Influence of the elevated ambient temperature
on immunoglobulin G and immunoglobulin G subclasses in sera of
Wistar rats. Vojnosanit Pregl 2003; 60(6): 657–612.

DiMaio VJ. Forensic Pathology. 2nd ed. Boca Raton: CRC Press; 2001.
Blinder MA. Anemia and Transfusion Therapy. In: Ahya NS, Flood K,
Paranjothi S, editors. The Washington Manual of Medical Therapeutics, 30th
edition. Boston: Lippincot, Williams and Wilkins; 2001. p. 413-28.
Christensen S, Oppacher F. An analysis of Koza's computational effort
statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.
Abood S. Quality improvement initiative in nursing homes: the ANA
acts in an advisory role. Am J Nurs [serial on the Internet]. 2002 Jun
[cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tables
Each table should typed double-spaced on a separate sheet, numbered

in the order of their first citation in the text in the upper right corner and
supplied with a brief title each. Explanatory notes are printed under a ta-
ble, using the following symbols, in this sequence: *, †, ‡, §, ||, ¶, **, ††,
... .  Each table has to be mentioned in the text. If you use data from an-
other source, acknowledge fully.

Illustrations
Figures are submitted as photos which should be sharp. Letters, num-

bers, and symbols should be clear and even throughout and of sufficient
size that when reduced for publication, each item will still be legible.
Each figure should have a label on its back indicating the number of the
figure, author's name, and top of the figure. If a figure has been pub-
lished, acknowledge the original source.

Legends for illustrations are typed on a separate page, with arabic nu-
merals corresponding to the illustrations. Identify and explain each one
clearly in the legend symbols, arrows, numbers, or letters used to iden-
tify parts of the illustrations. Explain the method of staining in photomi-
crographs.

Abbreviations and symbols
Use only standard abbreviations. Avoid abbreviations in the title and

abstracts. The full term for which an abbreviation stands should precede
its first use in the text.

Detailed Instructions are available at the web site:
www.vma.mod.gov.rs/vsp/download/instructions_to_authors.pdf.
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) objavljuje radove koji ranije nisu nig-
de publikovani, niti predati za publikovanje redosledom koji odre uje
ure iva ki odbor. Prilikom prijave rada u sistem elektronskog ure iva-
nja „Vojnosanitetskog pregleda“ neophodno je priložiti izjavu da su is-
punjeni svi postavljeni tehni ki zahtevi uklju uju i i izjavu potpisanu od
strane svih autora da rad nije ranije ni u celini, niti delimi no objavljen
niti prihva en za štampanje u drugom asopisu. Izjava o pojedina nom
doprinosu autora mora biti potpisana od strane svakog autora rada, ske-
nirana i poslata uz rad kao dopunska datoteka. Tako e, autori su obave-
zni da dostave i potpisanu izjavu o nepostojanju sukoba interesa. Tim
postupkom svi autori postaju odgovorni za ispunjavanje svih postavlje-
nih uslova, emu sledi odluka o prihvatanju za dalji ure iva ki postupak.
Za objavljene radove VSP zadržava autorsko pravo. Primaju se radovi
napisani samo na engleskom jeziku.

Od 1. januara 2012. godine Vojnosanitetski pregled prešao je
na e-Ur: Elektronsko ure ivanje asopisa.

Svi korisnici sistema: autori, recezenti i urednici moraju biti regis-
trovani jednozna nom e-mail adresom. Registraciju je mogu e izvršiti
na adresi:

http://aseestant.ceon.rs/index.php
U VSP-u se objavljuju uvodnici, originalni lanci, prethodna ili

kratka saopštenja, revijski radovi tipa opšteg pregleda (uz uslov da
autori navo enjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj pišu), aktuelne teme ili metaanalize, kazuistika, lanci iz isto-
rije medicine, li ni stavovi, naru eni komentari, pisma uredništvu, izve-
štaji sa nau nih i stru nih skupova, prikazi knjiga, referati iz nau ne i
stru ne literature i drugi prilozi. Radovi tipa originalnih lanaka, pretho-
dnih ili kratkih saopštenja, metaanalize i kazuistike objavljuju se uz ap-
strakte na srpskom i engleskom jeziku.

Rukopis se piše sa proredom 1,5 sa levom marginom od 4 cm. Koris-
titi font veli ine 12, a na elno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni lanci, opšti pregledi i metaanali-
ze ne smeju prelaziti 16 stranica (sa prilozima); aktuelne teme – osam, ka-
zuistika – šest, prethodna saopštenja – pet, a pisma uredniku, izveštaji sa
skupova i prikazi knjiga – dve stranice.

U celom radu obavezno je koriš enje me unarodnog sistema mera
(SI) i standardnih me unarodno prihva enih termina.

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafi kih priloga koristiti standardne gra-
fi ke programe za Windows, poželjno iz programskog paketa Micro-
soft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen enja pozadine.

Prispeli radovi kao anonimni podležu ure iva koj obradi i recenziji
najmanje dva urednika/recenzenta. Primedbe i sugestije uredni-
ka/recenzenata dostavljaju se autoru radi kona nog oblikovanja. Pre ob-
jave, rad se upu uje koresponding autoru na kona nu saglasnost.

Priprema rada
Delovi rada su: naslovna strana, apstrakt sa klju nim re ima,

tekst i literatura.
1. Naslovna strana
a) Naslov treba da bude kratak, jasan i informativan i da odgovara

sadržaju rada. Podnaslove treba izbegavati.
b) Ispisuju se puna imena i prezimena autora.
c) Navode se puni nazivi ustanove i organizacijske jedinice u kojima

je rad obavljen i mesta u kojima se ustanove nalaze, sa jasnim obeleža-
vanjem odakle je autor, koriste i standardne znake za fus-note.

2. Apstrakt i klju ne re i
Na drugoj stranici nalazi se strukturisani apstrakt sa naslovom rada.

Kratkim re enicama na srpskom i engleskom jeziku iznosi se uvod i
cilj rada, osnovne procedure - metode (izbor ispitanika ili laboratorij-
skih životinja; metode posmatranja i analize), glavni nalazi - rezultati
(konkretni podaci i njihova statisti ka zna ajnost) i glavni zaklju ak.
Naglasiti nove i zna ajne aspekte studije ili zapažanja. Strukturisani
apstrakt (250 re i) ima podnaslove: uvod/cilj, metode, rezultati i zak-
lju ak. Za apstrakte na engleskom dozvoljeno je i do 450 re i. Struk-
turisani apstrakt je obavezan za metaanalize (istog obima kao i za ori-
ginalne lanke) i kazuistiku (do 150 re i, sa podnaslovima uvod, pri-
kaz slu aja i zaklju ak). Ispod apstrakta, pod podnaslovom „Klju ne
re i“ predložiti 3–10 klju nih re i ili kratkih izraza koji oslikavaju sa-
držinu lanka.

3. Tekst lanka
Tekst sadrži slede a poglavlja: uvod, metode, rezultate i diskusiju.

Zaklju ak može da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije. U uvodu ponovo napisati naslov rada, bez navo enja

autora. Navesti hipotezu (ukoliko je ima) i ciljeve rada. Ukratko izneti
razloge za studiju ili posmatranje. Navesti samo strogo relevantne po-
datke iz literature i ne iznositi opširna razmatranja o predmetu rada, kao
ni podatke ili zaklju ke iz rada o kome se izveštava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne životinje, uklju uju i kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvo a a u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode, uklju u-
ju i i statisti ke. Ta no identifikovati sve primenjene lekove i hemika-
lije, uklju uju i generi ko ime, doze i na ine davanja. Za ispitivanja na
ljudima i životinjama navesti saglasnost eti kog komiteta.

Rezultate prikazati logi kim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo zna ajna zapažanja.

U diskusiji naglasiti nove i zna ajne aspekte studije i izvedene zak-
lju ke. Posmatranja dovesti u vezu sa drugim relevantnim studijama, u
na elu iz poslednje tri godine, a samo izuzetno i starijim. Povezati zak-
lju ke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one zaklju -
ke koje podaci iz rada ne podržavaju u potpunosti.

Literatura
Literatura se u radu citira kao superskript, a popisuje rednim broje-

vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi šest, n a v o d i  s e  p r v i h  š e s t  i  dodaje et
al. Svi podaci o citiranoj literaturi moraju biti t a n i . Literatura se u
celini citira na engleskom jeziku, a iza naslova se navodi jezik lanka u
zagradi. Ne prihvata se citiranje apstrakata, sekundarnih publikacija,
usmenih saopštenja, neobjavljenih radova, službenih i poverljivih do-
kumenata. Radovi koji su prihva eni za štampu, ali još nisu objavljeni,
navode se uz dodatak „u štampi“. Rukopisi koji su predati, ali još nisu
prihva eni za štampu, u tekstu se citiraju kao „neobjavljeni podaci“ (u
zagradi). Podaci sa Interneta citiraju se uz navo enje datuma.

Primeri referenci:
urovi  BM. Endothelial trauma in the surgery of cataract. Vojno-

sanit Pregl 2004; 61(5): 491–7. (Serbian)
Balint B. From the haemotherapy to the haemomodulation. Beo-

grad: Zavod za udžbenike i nastavna sredstva; 2001. (Serbian)
Mladenovi  T, Kandolf L, Mijuškovi  ŽP. Lasers in dermatology. In:

Karadagli  , editor. Dermatology. Beograd: Vojnoizdava ki zavod &
Verzal Press; 2000. p. 1437–49. (Serbian)

Christensen S, Oppacher F. An analysis of Koza's computational ef-
fort statistic for genetic programming. In: Foster JA, Lutton E, Miller J,
Ryan C, Tettamanzi AG, editors. Genetic programming. EuroGP 2002:
Proceedings of the 5th European Conference on Genetic Programming;
2002 Apr 3-5; Kinsdale, Ireland. Berlin: Springer; 2002. p. 182-91.

Abood S. Quality improvement initiative in nursing homes: the
ANA acts in an advisory role. Am J Nurs [serial on the Internet]. 2002
Jun [cited 2002 Aug 12]; 102(6): [about 3 p.]. Available from:
http://www.nursingworld.org/AJN/2002/june/Wawatch.htm

Tabele
Sve tabele pripremaju se sa proredom 1,5 na posebnom listu. Obele-

žavaju se arapskim brojevima, redosledom pojavljivanja, u desnom uglu
(Tabela 1), a svakoj se daje kratak naslov. Objašnjenja se daju u fus-
noti, ne u zaglavlju. Za fus-notu koristiti slede e simbole ovim redosle-
dom: *, †, ‡, §, ||, ¶, **, ††, ... . Svaka tabela mora da se pomene u tek-
stu. Ako se koriste tu i podaci, obavezno ih navesti kao i svaki drugi po-
datak iz literature.

Ilustracije
Slikama se zovu svi oblici grafi kih priloga i predaju se kao dopun-

ske datoteke u sistemu aseestant. Slova, brojevi i simboli treba da su ja-
sni i ujedna eni, a dovoljne veli ine da prilikom umanjivanja budu it-
ljivi. Slike treba da budu jasne i obeležene brojevima, onim redom kojim
se navode u tekstu (Sl. 1; Sl. 2 itd.). Ukoliko je slika ve  negde objav-
ljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste i arapske
brojeve. Ukoliko se koriste simboli, strelice, brojevi ili slova za ob-
jašnjavanje pojedinog dela ilustracije, svaki pojedina no treba objasniti
u legendi. Za fotomikrografije navesti metod bojenja i podatak o uve a-
nju.

Skra enice i simboli
Koristiti samo standardne skra enice, izuzev u naslovu i apstraktu.

Pun naziv sa skra enicom u zagradi treba dati kod prvog pominjanja u
tekstu.

Detaljno uputstvo može se dobiti u redakciji ili na sajtu:
www.vma.mod.gov.rs/vsp/download/uputstvo_za_autore.pdf.
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