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Dr Roman Sondermajer (28. februar 1861 — 30. januar 1923) je bio hirurg, sani-
tetski pukovnik i nacelnik saniteta Vrhovne komande Srbije 1916-1917. Smatra
se rodonacelnikom srpske ratne hirurgije. Svojim radom i zalaganjem doprineo
je unapredenju srpskog vojnog saniteta, preveo je i prilagodio nasim prilikama
Ratnu sanitetsku sluzbu austrijske vojske, izvr§io modernizaciju i popunu ratne
sanitetske opreme. Reorganizovao je sanitet srpske vojske na Krfu i u Solunu to-
kom Prvog svetskog rata.

Ove godine, 28. februara, navrsilo se 148 godina od njegovog rodenja.

Dr. Roman Sondermayer (February 28, 1861 — January 30, 1923) was a surgeon,
medical colonel and a head of the Medical service of the Supreme Command of
Serbia during 1916-1917. He is considered to be the mayor of Serbian war sur-
gery. Through his work and dedication, he contributed to the improvement of the
Serbian military medical care, translated and adapted the Military Medical Ser-
vice of the Austrian Army to our circumstances, and modernized and completed
the war medical equipment. He reorganized the medical service of the Serbian
Army in Corfu and Thessaloniki during the First World War.

This year, on February 28th, 148 years passed since he was born.
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Prevalence of dental caries among the children from the SOS

Children’s Village in Croatia

Prevalenca karijesa kod dece SOS Decjeg sela u Hrvatskoj

i vaniSevic ijevié vonimir Uzarevic¢', Djordj vié
Zrinka IvaniSevi¢*, Marko Matijevi¢*, Zvonimir UZare cT,D ordje Petrovic¢-,
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Davor Jurlina®, Vjekoslav Jerolimov*

University of Osijek, *Faculty of Dental Medicine and Health, "Faculty of Education,
§Faculty of Medicine, Osijek, Croatia; University of Novi Sad, JtFaculty of Medicine,
Novi Sad, Serbia

Abstract

Background/Aim. Oral health is an integral part of general
health and an important factor in the overall quality of life. The
purpose of this study was to investigate the prevalence of den-
tal caries among the children from the SOS Children’s Village
in Croatia. Methods. The dental examinations based on the
World Health Organization criteria were performed on 88 chil-
dren from SOS Children’s Village in Croatia. The teeth were
clinically examined with standard dental instruments using the
visual-tactile method under standard light. The clinical indexes
of decayed, missed, and filled (dmft and DMFT, for primary
and permantnt teeth, respectively) and decayed, missed, and
filled surfaces (DMES), as well as the significant caries index
(SiC) were recorded. Results. Among the children from the
SOS Children’s Village caries incidence were 57.94%. The
mean dmft, DMFT and DMES of all children was 1.82, 1.90
and 2.82, respectively. The highest mean dmft and DMFT
score of 4.24 and 2.56 was found among 7-10 and 11-14 years
old children, respectively. The highest mean DMFES score of
3.85 and 3.90 was found among 11-14 years old children and
among the children from the SOS Children’s Village Lekenik,
respectively. Among all children, the SiC index was 4.69. There
was a significant difference between age groups and children’s
place of residence in DMFT, DMFES and SiC. Conclusion.
Prevalence of dental caties is low among the children from the
SOS Children’s Village in Croatia compared to the children
who lived with biological families.

Key words:
dental caries; child; child, preschool; child abandoned;
dmf index; prevalence; croatia.

Apstrakt

Uvod/Cilj. Oralno zdravlje je integralni deo opsteg zdravlja i
predstavlja vazan faktor kvaliteta Zivota. Cilj rada bio je da se is-
trazi prevalenca zubnog karijesa kod dece iz SOS Dec¢jeg sela u
Hrvatskoj. Metode. Zubni pregledi na osnovu kriterijuma
Svetske zdravstvene organizacije su sprovedeni kod 88 dece iz
SOS Decjeg sela u Hrvatskoj. Zubi su klinicki ispitani stan-
dardnim stomatoloskim instrumentima pomoéu vizuelno-
taktilnog nacina pod standardnim svetlom. Zabelezeni su klini-
¢ki indeksi: indeks karioznih, ekstrahovanih i plombiranih zuba
(KEP) (za mle¢ne zube i za stalne zube), indeks povrsina
karioznih, ekstrahovanih i plombiranih (DMFS) zuba i znacajni
kariozni indeks (SiC). Rezultati. Kod dece iz SOS Decjeg sela
incidencija karijesa bila je 57,94%. Prose¢na vrednost KEP
indeksa za mlecne zube iznosila je 1,82, KEP indeksa za stalne
zube 1,90 i vrednost DMES indeksa 2,82. Najvise prosecna
vrednosti KEP indeksa za mle¢ne zube od 4,25 registrovane su
u grupi dece od 7-10 godina starosti a KEP indeksa za stalne
zube od 2,56 u grupi dece od 11-14 godina starosti. Najvise
prosecne vrednost DMES indeksa registrovane su u grupi dece
od 11-14 godina starosti (3,85) i kod dece iz SOS De¢jem selu
Lekenik (3,90). Prosecna vrednost SiC indeksa za svu
pregledanu decu iznosila je 4,69. Postoji znacajna razlika
izmedu starosnih grupa dece i dece s obzirom na mesto
prebivalista u vrednostima KEP, DMFES i SiC indeksa.
Zakljucak. Prevalencija zubnog karijesa je niza kod dece iz
SOS Degjeg sela u Hrvatskoj u poredenju sa decom koja zive u
bioloskim porodicama.

Klju¢ne reci:

zub, karijes; deca; deca, predskolska; deca, napustena;
dmf indeks; prevalenca; hrvatska

Introduction

Oral health is an integral part of general health and an
important factor in overall quality of life. Despite great ef-

forts to preserve oral health, not only in Croatia but also all
over the world, oral cavity diseases are on the rise . Dental
caries is the most common infectious disease of the oral
cavity. Numerous factors have an effect on the appearance of

Correspondence to: Zvonimir Uzarevi¢, University of Osijek, Faculty of Education, Cara Hadrijana 10, 31 000 Osijek, Croatia.

E-mail: zuzarevic@foozos.hr
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caries: gender, age, socioeconomic status, cultural and religi-
ous factors, environmental factors as well as diet and oral
hygiene habits *°. Dental caries is the most common chronic
disease in children - five times more common than asthma
and seven times more common than seasonal allergies in
children. In addition, dental caries is the fourth most expen-
sive disease to treat in the third world countries ®’. One of
the most important tasks of the health profession is to pre-
vent dental caries. Due to differences in enamel structure,
inadequate oral hygiene or lack of preventive measures, cari-
es of primary teeth is more common than in permanent te-
eth ®. Measures of caries prevalence are indexes of decayed
(D), missed (M), and filled (F) permanent teeth (T) or surfa-
ces (S), i.e., DMFT and DMEFS indexes, and decayed (d),
missed (m), and filled (f ) primary teeth (t) or surfaces (s),
i.e., dmft and dmfs indexes °.

Taking care of oral health is the task of society and the
family children are raised in. Considering the 132 million chil-
dren without parents around the world, there is a need for vario-
us forms of care, which along with the basic needs of children
meet their economic, psychosocial and health needs . They are
especially vulnerable group that needs particular attention. The
life of children growing up in institutional care is usually devoi-
ded of an enabling environment which often leads to a complex
mixture of physical, perceptual, social, intellectual and emotio-
nal deficits and can result in a deficiency of cognitive, social and
physical as well as medical well-being .

The SOS Children’s Villages is the leading global organi-
zation in the field of alternative care for children. The first SOS
Children’s Village was founded in 1949 in Imst, Austria. Today,
The SOS-Kinderdorf International is the leading organization
for 133 countries, with 533 SOS Children’s Villages. A typical
SOS Children’s Village has 15 houses, a kindergarten and a
community center that is accessible to the local community.
SOS Children’s Villages operate under the United Nations Con-
vention on the Rights of the Child, promoting this right around
the world. Child development in a caring family environment is
supported through realization of the following rights: welfare,
education, health (preventive and active health care) and
psychosocial support. The SOS Children’s Villages in Croatia
have been working for 20 years in two SOS Children’s Villages,
Ladimirevci and Lekenik. In SOS Children’s Villages, the SOS
mothers play a crucial role in the lives of children, providing
them a home and stable family environment. The SOS mothers
undergo a careful selection process and long-term training and
meet all the physical and emotional needs of their children '>".
One of the elements of a healthy psychological and physical de-
velopment of children is care of oral health; nevertheless speci-
fic conditions of life in this environment (child — SOS mother)
can, at an early age, affect not only the physical and mental
growth and development but also the state of oral health. In pu-
blished literature, there is very little data about oral health of
children in this population and there is generally a lack of data
on oral health of children in SOS Children’s Villages in Croatia.

The aim of this study was to determine the incidence of
dental caries among primary school children in the SOS
Children’s Villages in Croatia, Ladimirevci and Lekenik,
using the indexes for decayed, missed, and filled te-

eth/surfaces for primary and permanent teeth (dmft, DMFT,
and DMFS, respectively) and significant caries index (SiC).
This research will contribute to new knowledge about oral
health of this population of children who will eventually be
used as a starting point in planning the necessary preventive
and educational measures in the future.

Methods

Participants

The study was conducted during 2015 in the SOS Chil-
dren’s Villages in Croatia, Ladimirevci and Lekenik, where
30 SOS mothers cared for about 250 children of early,
primary and secondary school age. According to the regula-
tion of admission in the SOS Children’s Village, the SOS
families receive children without major developmental diffi-
culties, up to 10 years of age, or older, if they are biological
family with more brothers and sisters who come to the SOS
Children’s Village together. In this study, 88 primary school
children were included (46 boys and 42 girls), from both
SOS Children’s Villages, at the age of 7 to 14 years (the ave-
rage age was 11.45 +2.22 years) for whom a signed consent of
their biological parents was obtained. To conduct this research,
the license of the Ethical Committee of the Faculty of Medicine
at University of Osijek was obtained (Class: 602-04/13-08/09;
No. 2158-61-07-13-45; Date: 16 December 2013).

Procedure

The children were examined in dental practice under
standardized conditions of the World Health Organization
(WHO), in terms of controlled hygiene with appropriate lig-
hting. The medical examinations were conducted by a single
experienced examiner with the help of an assistant who re-
corded the data of the oral status in prepared forms made ac-
cording to the WHO method from 1997 "*. Calibration of the
examiner was done in a way that she examined 30 children
of different age two months before and immediately before
the study in which the kappa value was 0.95. The clinical re-
search approach was the same for all children and it included
a visual and tactile inspection of oral cavity with a probe,
mirrors and syringe ' '°. Prior to the clinical examination
and evaluation of oral status, teeth were cleaned of soft and
hard deposition and plaque using a rotating brush and
prophylactic paste without fluoride. Then teeth were rinsed
with water and air, dried, and a dry working field was secu-
red using the saliva ejector and cotton rolls to isolate teeth
from buccal/labial mucosa and tongue. Every tooth (or surfa-
ce) which by probing and visual inspection showed signs of
lesions in pits, fissures or walls (cavities, undermined ena-
mel, finding of soft walls) was recorded as carious. The eva-
luation was determined according to the WHO criteria, and
information about each tooth was recorded using the stan-
dard codes '*. All examined teeth were included in the calcu-
lation of the final dmft (total number of decayed, missing or
filled primary teeth), DMFT (total number of decayed, mis-
sing or filled permanent teeth), DMFS (total number of
decayed (D), missing (M) or filled (F) permanent teeth surfa-
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ces) and SiC (the mean DMFT for one third of the popula-
tion with the highest caries scores) indexes '’. The indexes
were compared between the male and female participants,
place of residence and age groups.

Data analysis

The Microsoft Office Excel 2007 for Windows (Microsoft
Corporation, USA) was used for the entry of data on oral health
status and for creating the tables. The data were statistically pro-
cessed using the statistical package Statistica 12 (StatSoft, Inc.,
USA). The level of significance was set at 5%.

Results

The study included a total of 88 participants from two SOS
Children’s Villages in Croatia, Ladimirevci (53.41%) and Lekenik
(46.59%); among them, there were 52.27% boys and 47.73% girls
whose average age was 11.45+2.22 years. The age group of 7—
10 year olds accounted for 32.95%, and the age group of 11-14
year olds accounted for 67.05% of participants (Table 1). Mixed
dentition was present in 52.27%, permanent in 47.73% of children
whereas there were none with primary dentition.

From the total number of children included in the study,
57.94% of them had carious changes on examined teeth. The
carious changes were more frequent in the children from the
SOS Children’s Village Lekenik (63.41%) compared to the
children from the SOS Children’s Village Ladimirevci
(53.19%) and in the children aged from 11-14 years
(74.58%) compared to children aged from 7-10 years

(24.14%). The presence of caries lesions in relation to gender
was equal in both groups (about 58%) (Table 1).

The mean values of the DMFT and DMFS indices with
respect to the gender did not differ significantly and amoun-
ted to 1.72 +£1.99 and 2.61 + 3.14, respectively for boys and
2.10 £2.68 and 3.10 + 4.23, respectively for girls. The signi-
ficant differences in the mean values of the DMFT and
DMES indices were observed among the groups of children
with regard to the place of residence and amounted to
1.49 £ 7.2 and 2.09 £ 2.98, respectively for the children from
Ladimirevci and 2.37 £2.55 and 3.90 + 7.5, respectively for
the children from Lekenik. Also, a significant differences
were revealed between the mean values of the DMFT and
DMES indices with respect to the age group to which chil-
dren belong and it amounted to 0.55 + 1.24 and 0.72 = 1.71,
respectively for children aged 7-10 years and 2.56 + 2.47
and 3.85 + 3.93, respectively for children aged 11-14 years.
The mean values of the DMFT and DMFS indices for the to-
tal sample of participants amounted to 1.90 +2.33 and 2.82 +
3.66, respectively. The largest share of the DMFT and
DMFS indices made the D-component with 62.63% and
60.88%, respectively followed by teeth with fillings (33.69%
and 36.53%, respectively) and extracted teeth (3.68% or
2.59%, respectively) (Tables 1 and 2).

The SiC index for the total sample of participants was
4.69 showing a significant statistical difference between the
value of SiC index based on the place of residence (3.63 for
Ladimirevci and 5.36 for Lekenik), as well as with regard to
a certain age group (1.60 for the children aged 7-10 years
and 5.45 for the children aged 11-14 years) (Table 1).

Table 1

Mean values and standard deviations (SD) of dmft, DMFT, DMFS and SiC index related to gender, place of
residence and the age group of children from the SOS Children’s Village in Croatia

Parameter ya‘;t"l’cblgggfs dmft DMFT DMFS SiC Without caries
n (%) (mean + SD) (mean + SD) (mean + SD) (mean) n (%)
Gender
male 46 (52.27) 2.24+3.33 1.72£1.99 2.61+3.14 - 20 (43.48)
female 42 (47.73) 1.29+2.61 2.10+2.68 3.10+4.23 - 17 (40.48)
SOS village
Ladimirevci 47 (53.41) 1.96 + 3.04 1.49 £2.07 2.09 +2.98 3.63 22 (46.81)
Lekenik 41 (46.59) 1.66 + 3.05 2.37+£2.55*% 3.90 £ 5.07* 5.36* 15 (36.59)
Age group (years)
7-10 29 (32.95) 424 +3.57 0.55+1.24 0.72+1.71 1.60 22 (75.86)
11-14 59 (67.05) 0.63 + 1.79%* 2.56 £ 2.47%* 3.85£3.93%* 5.45%% 15 (25.42)
Total 88 (100) 1.82 £ 3.03 1.90+£2.33 2.82+3.66 4.69 37 (42.06)

dmft — decayed, missed and filled primary teeth; DMFT — decayed, missed and filled permanent teeth; dmfs — de-
cayed, missed and filled surfaces of primary teeth; DMFS — decayed, missed and filled surfaces of permanent teeth;

SiC - significant caries.

* — significant differences related to the place of residence (p < 0.05); ** — significant difference related to the age gro-

up affiliation (p < 0.05).
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Table 2

Mean values of carious (dt/DT/DS), extracted (mt/MT/MS) teeth and teeth with fillings (ft/FT/FS) related to
gender, place of residence and the age group of children from the SOS Children’s Village in Croatia

Parameter dt mt ft DT MT FT DS MS FS
Gender
male 1.52 0.43 0.33 1.16 0 0.59 1.63 0 0.98
female 0.85 0.34 0.10 1.26 0.15 0.71 1.85 0.15 1.10
SOS village
Ladimirevci 1.79 0.06 0.11 1.28 0 0.21 1.85 0 0.23
Lekenik 0.54 0.76 0.41 1.10 0.15 1.12 1.59 0.15 1.93
Age group
7-10 2.69 0.90 0.66 0.38 0 0.17 0.45 0 0.28
11-14 0.47 0.14 0.05 1.59 0.10 0.86 2.36 0.10 1.39
Total 1.22 0.40 0.22 1.19 0.07 0.65 1.76 0.07 1.05
dt/DT/DS — decayed primary/decayed permanent/decayed surfaces of permanent; mt/MT/MS — missed

primary/missed permanent/missed surface of permanent; ft/FT/FS — filled primary/filled permanent/filled surface of

permanent.
Discussion

With this study we got an insight into the incidence of
dental caries, values of dmft, the DMFT, DMFS and SiC in-
dices among the population of primary school children (7-14
years old) in the SOS Children’s Village in Croatia. As data
on the above indices for other SOS Children’s Villages in the
world are missing, with the exception of the research con-
ducted in the SOS Children’s Village Bhopal in India, our
results can be compared with the results of the monitored pa-
rameters only among the general population of children and
children living with biological parents. The prevalence of ca-
ries in the survey conducted among the children of the SOS
Children’s Villages in Croatia amounted to 57.94%, which is
the lower value compared to the value recorded in the study
conducted among the twelve-year old children in Montene-
gro (88.35%) and in relation to the value recorded in Roma-
nia among children population aged 1017 years (75%) '* as
well as in a group of children aged 1113 years (83.1%) .
The higher values of the prevalence of dental caries were re-
corded among 12 year olds in Greece as well (63%) *°. The
lower values of the prevalence of dental caries in relation to
our population were recorded among 12 years old children
from Cyprus (32.6%) and Germany (31%) *'.

The mean values of the dmft, DMFT and SiC indices
recorded in the conducted research was in the range of re-
commended values of the WHO regarding oral health of 12
years old children. In European countries, the average dmft
index for children aged 5-7 years ranges from 0.9 to 8.5. In
this study, which involved group of children aged 7-10
years, the dmft index was 4.24. The lowest values of the
dmft index were recorded in Spain (1.0) and Denmark (1.3).
Children in Finland, Netherland and Norway also had the
mean values of dmft index below 2.0. The lowest value of
the dmft index of 0.9 was recorded in Ireland **.

The data of the incidence of dental caries in the children
population of other SOS Children’s Villages in the world are
insufficient. The only known research results are related to
the SOS Children’s Village Bhopal in India, where children
from infancy to the age of 20 years were included. The re-
sults of that study showed that the value of the DMFT index
was observed within the age group of 11-15 year olds amo-
unted to 2.9, whereas in our study, among the same age
group of children, the DMFT index was 2.56. Among the age
group of children from 6-10 years from the SOS Children’s
Village Bhopal, the DMFT index was 0.17 as a lower value
with respect to the registered DMFT index within the same
age group of children in our study (0.55). The values of the
dmft/DMFT index for the whole tested population of chil-
dren in the SOS Children’s Village Bhopal was 0.31/1.03
which is slightly lower value compared to the dmft/DMFT
referring to the population of children in the SOS Children’s
Village in Croatia >.

The results of the study conducted among the popula-
tion of children aged 7—14 years who lived in families of ur-
ban centers (Zagreb, Croatia) show value of the DMFT index
4.1, which is a higher value in relation to the population of
children of the same age group from the SOS Children’s Vil-
lage in Croatia. Furthermore, the value of DMFT index wit-
hin children aged 11-14 years, who live in families of urban
centers (Zagreb, Croatia), was 5.9, which is also a higher va-
lue in relation to the same age group of children from the
SOS Children’s Village in Croatia. The SiC value index for
the population of children living in biological families of ur-
ban centers (Zagreb, Croatia) amounted to 7.4 °, whereas it
was lower among the population of children from the SOS
Children’s Village in Croatia (4.69). Results of a study con-
ducted among population of children aged 3-14 years in rural
and sub rural areas of central Croatia showed a higher value
of dmft/DMFT (7.7/6.7) and the SiC index (10.89) when
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compared to the children from the SOS Children’s Village in
Croatia **.

Comparing the results of the dmft/DMFT index
(4.24/2.56) from our study with the results of neighboring
Bosnia and Herzegovina, it is visible that 6 years old chil-
dren in Bosnia and Herzegovina had the higher values of the
dmft index (6.71) as well as the values of DMFT index
(4.16) for 12 years olds **. In contrast to the above studies, a
survey conducted among primary school children aged 6-11.5
years in Slovenia showed a similar value of the DMFT index
(0.66) to the children from the SOS Children’s Village in Croa-
tia (0.55). The value of the dmft index in the above-mentioned
Slovenian research was 2.83 which is a smaller value compared
to the value of the dmft index (4.24) recorded among the chil-
dren from the SOS Children’s Village in Croatia **.

The mean values of DMFT index in most countries is
below 3, and in the countries of north-western Europe and
the United States is even below 2 2. However, other Euro-
pean population of children, especially those children who
lived in the Mediterranean region showed different values of
the DMFT index. Twelve-year old Sicilian children had a
mean DMFT index of 2.88 and their peers in Sardinia
2.4 2% Twelve-year old children in Greece had the DMFT
index of 2.77 to 6.74°°. Among 12 years old children in
Spain, the mean DMFT index was 1.33, with the tendency to
fall below 1 by the end of 2015 *"**, In their study, Alme-
rich-Silla and Montiel-Company ** recorded the mean DMFT
index of 2.43 for 12 years old immigrant children and 0.99 in
the domicile Spanish children. The mean value of the DMFT
index among 8 and a 9 years olds in Germany was 0.7, and

in Hungary 0.4 **. On the other hand, 12 years old children in
many countries had a mean value of the DMFT index greater
than 3, as was the case in Latvia (7.7), Poland (5.1), Ukraine
(4.4), Hungary (4.3), Lithuania and Belarus (3.8), Russia
(3.7) 2. Also, the values of the DMFT index for children
from Montenegro and Kosovo amounted to over 3 *>*. The
results of this research among children in the age group of 7—
14 years showed lower values of the DMFT index (1.90)
comparing to the previously mentioned studies.

Conclusion

The relatively low total value of the DMFT index in
this study is likely to be a result of the care of the SOS mot-
hers and caring family environment and continuous educa-
tion about the importance of oral health. Continuing educa-
tion about the importance of oral health and welfare instituti-
ons in which the children live, as well as the high awareness
of the importance of oral health that these children have,
might be a possible reason for relatively low values of the
DMEFT index. The specificity of life of the children in the ab-
sence of biological parents but in a caring family environ-
ment (child — SOS mother) results in better individual appro-
ach and commitment to oral health of each individual child.
A high level of the awareness of oral health is present in the
children and SOS mothers in the SOS Children’s Villages in
Croatia should be a model and a starting point in planning
and implementation of further preventive and educational
measures for the population of children who grow up with
biological parents.
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Abstract

Background/Aim. Attachment and emotion regulation
skills are recognized as important factors in the devel-
opment of depression, but their specifics have rarely been
discussed in clinical adolescent population. The aim of our
study was to investigate attachment and emotion regulation
strategies in adolescents with depression. Methods. The
sample consisted of 101 adolescents, age 16 to 24, divided
into three groups: 1) 41 adolescents with the diagnosis of
depressive disorder; 2) 30 adolescents with the diagnosis of
anxiety disorder; 3) 30 health adolescents (without psychiat-
ric diagnosis). The assessment was done by the following
instruments: the Socio-demographic questionnaire; the
Semistructured clinical interview (SCID-I) for the Diagnos-
tic and Stratistical Manual of Mental Disorders, Fourth Edi-
tion (DSM-IV); the Beck Depression Inventory (BDI); the
Inventory of Parent and Peer Attachment (IPPA) and Emo-
tional Regulation Questionnaire (ERQ). Data were analyzed
using MANCOVA and partial correlation, with gender, age
and birth order as covariates. Results. The adolescents with

Apstrakt

Uvod/Cilj. Afektivno vezivanje i veStine emocionalne
regulacije prepoznati su kao znacajni faktori u nastanku de-
presije, ali su retko razmatrane njihove specificnosti u ado-
lescentnoj klinickoj populaciji. Nase istrazivanje imalo je za
cilj da ispita razlike u afektivnom vezivanju i strategijama
emocionalne regulacije kod adolescenata sa depresijom. Me-
tode. Uzorkom je bio obuhvacen 101 adolescent, starosti
16 do 24 godine, od toga 41 adolescent sa dijagnozom de-
presivnog poremecaja, 30 adolescenata sa dijagnozom ank-
sioznog poremecaja i 30 zdravih adolescenata (bez psihijatri-
jske dijagnoze). U istrazivanju su primenjeni sledeéi instru-
menti: opsti Socio-demografski upitnik, Strukturisani klini-
¢ki intervju (SCID-I) za Dijagnosticki i statisticki priru¢nik
za dusevne poremeéaje — IV izdanje (DSM-1V), Bekov
upitnik za procenu depresivnosti, Inventar afektivnog

depressive disorders had less secure attachment to mother
and peers than the health adolescents and less secure at-
tachment to father comparing to other two groups (MAN-
COVA F = 4.571; p = 0.000). The adolescents with anxiety
disorder had less secure attachment to father and peers
compared to the healthy adolescents group (p < 0.05). The
depressed adolescents used the strategy of cognitive reap-
praisal less often than both control groups (MANCOVA
F =5.200; p=0.001). Subjective experience of depressive
symptoms was related to insecure attachments to both par-
ents and peers (r = -0.457; -0.4306; -0.349; p = 0.000), as well
as to lower use of cognitive reappraisal (r = -0.446;
p = 0.000). Conclusion. Our findings related the adolescent
depression to insecure attachment in all domains, with the
specific weakness in emotion regulation (weak cognitive re-
appraisal). The findings could have practical implications for
preventive and therapeutic interventions.

Key words:
adolescent; depression; emotions; object attachment.

vezivanja prema roditeljima i vr$njacima i Upitnik o emo-
cionalnoj regulaciji. Medugrupne razlike analizirane su
MANCOVA metodom, a povezanost parcijalnom korelaci-
jom, uz pol, starost i red rodenja kao kovarijante. Rezultati.
U grupi depresivnih adolescenata, afektivno vezivanje za
majku i za vrsnjake bilo je nesigurnije nego kod zdravih
adolescenata, a vezivanje za oca nesigurnije u odnosu na
ostale dve grupe (MANCOVA F = 4,571; p = 0,000). Ado-
lescenti sa dijagnozom anksioznog poremecaja imali su ne-
sigurnije afektivno vezivanje za oca i za vr$njake u odnosu
na adolescente bez psihijatrijske dijagnoze (p < 0,05). De-
presivni adolescenti rede su koristili vestinu kognitivnog
promisljanja u odnosu na obe kontrolne grupe (MANCO-
VA F = 5,200, p = 0,001). Subjektivni dozivljaj depresivnih
simptoma bio je povezan sa nesigurnim afektivnim vezivan-
jem za oba roditelja i vr$njake (r = -0,457; -0,430, -0.349 res-
pektivni, p = 0,000) kao i sa slabijom upotrebom kognitiv-
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nog promisljanja (r = -0,446; p = 0,000). Zaklju¢ak. Nasi
rezultati upucuju na povezanost nesigurnog afektivhog
vezivanja u svim domenima nesigurnog afektivhog ve-
zivanja 1 depresije u adolescentnom periodu, uz specificnu
slabost emocionalne regulacije (slabo kognitivno promisl-

janje). Dobijeni nalazi mogu imati prakticne implikacije za
kreiranje preventivnih i terapijskih intervencija.

Kljucne reéi:
adolescenti; depresija; emocije; afektivno vezivanje.

Introduction

Depression among adolescents represents an important and
controversial phenomenon in psychiatry, having in mind its high
prevalence, serious consequences and difficulties in diagnostic
process '. Studies show that as much as 20% of adolescents at
the end of this developmental period have a high life prevalence
of depression 2 Depression of early age may have a more severe
form than the one which occurs later *, as it may lead to serious
long-term dysfunction and suicide . Still, there is a lack of
knowledge about it, due to the impact of developmental varia-
tions in its manifestations which can be an obstacle in adequate
recognition and treatment ',

One of the factors associated with the development of
depression is emotion regulation, a set of processes involved
in modification of dynamics and intensity of emotional ex-
perience °. The emotion regulation skills are created in child-
hood, show individual stability and can play an important
role in the adjustment processes '. The emotion regulation
skills can be divided into two basic strategies: cognitive re-
appraisal strategy, which reframes the meaning of situation
and effectively regulates further genesis of emotional experi-
ence and behavior, and expressive suppression strategy
adopted after the genesis of emotions and leads to reduced
expression of emotional behavior, with minimal impact on
the actual emotional experience °. It was shown that more
frequent use of cognitive reappraisal strategy is related to
good adaptive outcomes, while more frequent use of expres-
sive suppression in a longer period of time may be related to
depressive symptoms °. It was also shown that maladaptive
emotion regulation is associated with suicidality in children
and adolescents, even with the control of depressive disor-
der ®. Another factor, important for the mental health of ado-
lescents, refers to the attachment to parents, as well as to
peers — important attachment figures in this developmental
period '°. Patterns of attachment to parents represent internal
working model for further interpersonal functioning ''. Se-
cure attachment style represents the characteristic of good
adaptability, while insecure attachment style plays an impor-
tant role in the development of depressogenic models of ad-
aptation and is a risk factor for the emergence of depressive
disorders '°. It was shown that insecure attachment to parents
and peers is a risk factor for depression ', and that insecure
attachment to parents could be significantly associated with
the suicidality in adolescent population .

In addition to depression, the attachment patterns and emo-
tion regulation strategies may be closely related to other inter-
nalizing psychiatric disorders in adolescence, such as anxiety
disorders. Anxiety disorders represent the most frequent mental
disorder of adolescence , and may contribute to 2-3 fold in-

crease in risk of having both anxiety and depressive didorders in
adulthood . Similarly to those with depression, it was shown
that adolescents with anxiety disorders have difficulties in emo-
tion regulation as well 'S On the other hand, numerous studies
that explored the effect of attachment on mental health, in the
last ten years, point out to the importance of this link not only in
depression, but also in relation to anxiety symptoms within
anxiety and depressive disorders .

Although previous studies suggest a correlation be-
tween the above stated factors with the intensity of depres-
sive symptoms among adolescents, the data on these rela-
tionships among adolescents with clinically manifested de-
pressive disorder are scarce. Also, there is insufficient data
on the specifics of these phenomena in depression comparing
not only to healthy subjects but also to anxiety disorders in
adolescence as well.

This study was aimed to explore the attachment and
emotion regulation skills among adolescents with depressive
disorders.

Methods

This cross-sectional study involved 101 participants
from the area of Belgrade and surroundings; 52 (50.5%)
were female and 49 (49.5%) male participants, age 16 to 24
years (mean age 18.95+2.23 years). The sample consisted
of three groups. Two patient groups were recruited consecu-
tively, whereas healthy controls were engaged as a convenience
sample, during the period January to October 2014.

The first group involved 41 patients of the Day Hospital
for Adolescents at the Institute of Mental Health that fulfilled
criteria for depressive disorder according to the Diagnostic
and Statistical Manual of Mental Disorders — (DSM-IV)
classification of mental disorders '®. The second group in-
volved 30 patients from the same institution, who had ful-
filled the DSM-IV criteria for anxiety disorders. Both groups
of patients were tested in the initial phase of treatment in the
Day Hospital for Adolescents. The third group involved 30
high-school students from urban part of Belgrade who were
never psychiatrically treated (healthy controls).

The exclusion criteria from the study were persons with
previous or current psychotic symptoms, bipolar disorder, in-
tellectual disability and substance abuse.

Among these three groups no statistical differences in
gender was found (x> = 0.469; p=0.791) and place of living
(all of them were from Belgrade and surroundings). The
healthy adolescents were younger than participants with
anxiety disorder (ANOVA F =5.319; p=0.006; the Turkey
HSD test: mean difference 1.8 years, p = 0.004), and had the
later birth order comparing to both clinical groups (ANOVA
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F=6.231; p=0.003; the study group — the Turkey HSD test:
mean difference 0.519; p=0.004; the psychiatric control
group — the Turkey HSD test: mean difference 0.467;
p =0.018). These differences in age and birth order among
the groups statistically (as covariates in multivariate analy-
ses) were controlled. All participants signed informed con-
sent (with parental permission for minors) at the beginning
of the study. The study was approved by the Ethics Commit-
tee of the Institute of Mental Health, and was conducted ac-
cording to the good research practice guidance provided of
the School of Medicine, University of Belgrade.

I nstruments

The participants were assessed by the self-report and in-
terview instruments.

The socio-demographic questionnaire was developed
for the purpose of this research. It explored the socio-demo-
graphic characteristics of adolescents as well as the data
about previous psychological difficulties and psychiatric
treatment.

The structured Clinical Interview for DSM-IV disor-
ders, (SCID-I) was used '*. The depressive disorders in-
cluded were presented as major depression (depressive epi-
sode, recurrent depressive disorder), dysthymic and other
depressive disorders. The anxiety disorders involved general-
ized anxiety disorder, panic disorder, panic disorder with ag-
oraphobia, agoraphobia without history of panic disorder,
specific phobia, social phobia, obsessive compulsive disor-
der, posttraumatic stress disorder and acute stress disorder.

The Beck Depression Inventory (BDI) was also used as
well as the Emotional Regulation Questionnaire (ERQ).

BDI " is a questionnaire measuring severity of depres-
sive symptoms, through 21 items with 4-point scale answers.
The final depression score is a sum of scores on each item.

ERQ * is a questionnaire in which participants report
personal skills in emotion regulation: cognitive reappraisal
and expressive suppression. These two scales are presented
as continuous variables, through 10 items on a 7-point Lik-
ert-type scale.

The Inventory of Parent and Peer Attachment (IPPA) *'
measures the level of attachment of adolescents to mother,
father and peers. Modalities are expressed through separate
scales, which consist of 25 items each, with 5-point scale an-
swers. The scores are sums of relevant items, with reverse

coding of some items, and with a higher value scores indi-
cating more secure attachment.

Satistical analysis

Data analysis was carried out by using the IBM Statisti-
cal Package for the Social Sciences (SPSS) software, version
20.0. The data were processed using t-test, multivariate anal-
ysis of covariance (MANCOVA) and partial correlation. In
multivariate analyses, gender, age and birth order were used
as coviariates due to their significant relationship with main
variables. Differences were considered statistically sig-
nificant when the p-value was < 0.05.

Results

Gender, age, and birth order were associated with main
variables in different ways. Female participants had more se-
cure attachment to peers comparing to males (t=-2.628;
p=0.01; mean difference 9.44), while males used expression
suppression more, with marginal significance (t=1.937,
p=0.05; mean difference 1.99). The older adolescents had
less secure attachment to father (r=-0.263; p=0.009).
Those with later birth order had more secure attachment to
father (r = 0.286; p = 0.004) and peers (r = 0.274; p = 0.006),
whereas the association between birth order and attachment
to mother was marginally significant (r = 0.194; p=0.053).

The attachment differences between groups were statis-
tically significant, controlling for gender, age and birth order
(MANCOVA: Wilk’s lambda = 0.753, F = 4.571; p=0.000)
in all three domains (Table 1).

Post-hoc contrast results (Table 2) showed less secure at-
tachment to mother and peers in the depressed patients compar-
ing to the healthy controls, while their attachment to father was
less secure comparing to both control groups. The adolescents
with anxiety disorders had less secure attachment to father and
peers in comparison with the healthy controls.

The emotion regulation differences among the groups,
controlling for gender, age and birth order were statistically
significant as well, (MANCOVA: Wilk’s lambda=0.811,
F=5.200; p=10.001), but only in the domain of the cogni-
tive reappraisal, whereas no significant differences were
found in expressive suppression (Table 3).

Table 1

Attachment differences among groups, controlling for gender, age and birth order

Attachment type Depressed adolescents Anxiety controls Healthy controls Between-subjects effects
(mean £ SD) (mean £ SD) (mean £ SD) (MANCOVA)
Attachment to mother 83.4 +£20.99 92.60 +19.20 98.60 + 17.22 F=3.167, p=0.047
Attachment to father 70.12 £20.48 80.90 + 27.68 99.77 £16.01 F=10.518, p=10.000
Attachment to peers 90.24 + 16.84 88.37 £20.25 104.03 +15.25 F=4.415,p=0.015

SD — standard deviation; MANCOVA — multivairate analysis of covariance.
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Table 2
Post-hoc group-by-group comparisons for attachment and emotion regulation
Posthoc Attachment to mother ~ Attachment to father =~ Attachment to peers Cognitive reappraisal
MANCOVA contrast sig- DA/AC DA /AC* DA /AC DA /AC**
nificance DA /HC* DA /HC*** DA /HC* DA /HC***
AC/HC AC/HC* AC/HC** AC/HC

DA - Depressed adolescents; AC — Anxiety controls; HC — Healthy controls; MANCOVA — multivariate analysis of covari-

ance; *p < 0.05, **p < 0.01, ***p < 0.001.

Table 3

Emotion regulation differences between groups, controlling for gender, age and birth order

Emotion regulation Depressed adolescents

Anxiety controls

Healthy controls Between-subjects effects

strategy mean + SD mean = SD mean £ SD (MANCOVA)

F’ p
Cognitive reappraisal 22.00+9.07 28.97+8.74 30.07 £ 6.44 F=9.579, p=0.000
Expression suppression 15.09 +£5.62 14.90 = 4.85 13.17£4.97 F=1.338,p=0.267

SD — standard deviation; MANCOVA — multivairate analysis of covariance.

Post-hoc contrast results (Table 2) showed that the ado-
lescents with depressive disorders used the cognitive re-
appraisal less, comparing to both control groups.

Controlling for gender, age and birth order, scores on
BDI in the total sample were inversely partially correlated
with attachment to mother (r=-0.457; p=0.000), father
(r=-0.436; p=0.000) and peers (r=-0.349; p=10.000) as
well as with cognitive reappraisal (r=-0.446; p=0.000),
whereas there was no significant association with expressive
suppression (r = 0.124; p=0.224).

Discussion

Our findings showed the insecure attachment patterns in
the adolescents with clinical manifestation of depressive dis-
orders, comparing to the healthy controls. These results, as
expected, confirm the findings of correlation between inse-
cure attachment and depression in previous studies of ado-
lescents ***° as well as in studies of adults '°. Small number
of studies dealt with depressive disorder among adoles-
cents >, Apart from major depression disorder, previous re-
search rarely included other depressive disorders, which was
the case in our study. Furthermore, small number of studies
separately explored attachment to mother, father and peers in
this context »*. In our study, the depressed participants, com-
paring to adolescents from the healthy population, had less
secure attachments to both parents as well as to peers, and
the subjective experience of depressive symptoms in our
sample was significantly correlated with all three domains of
attachment. When the attachments to both parents is consid-
ered, our findings are in accordance with the data from lit-
erature > >*. Parents have the strongest social impact on chil-
dren, and the attachment to them is one of the aspects of this
crucial relationship, that, as a goal brings the sense of security,
safety, protection, and represents the foundation for mental
health . Agerup et al. >, however, noticed that previous studies
most frequently explored the attachments to both parents to-
gether, or only to mothers, and stress the importance of analyz-
ing the attachment to mother and father separately.

In our study, the depressed participants had insecure at-
tachment both to mother and father comparing to the healthy
controls, whereas in comparison with the adolescents with
anxiety disorders, the attachment insecurity of the depressed
patients was detected only in relation to father. These find-
ings speak in favor of the previous findings of inverse corre-
lation between mother's/father’s support and depressive
symptoms among adolescents *’. In the study done by Van
Roekel et al. >/, however, the insufficient support by mother
was related to depressive symptoms only for girls, while the
weak support of father was related with depression only for
boys. In our study, insecure attachment both to mother and
father among depressed participants was independent of
gender, age and birth order.

The relationship of depression and insecure attachment
to mother is in accordance with a well-known fact that the
early loss of mother is a risk factor for depression as well as
that the problems in early relationship with mother represent
the risk factor for depression in adulthood **. The need to
study attachment to father’s figure in the context of the mal-
adaptive outcomes for children, is increasingly recognized in
literature *°. The attachment to father in our sample was the
least secure in the adolescents with depression, more secure
in those with anxiety disorders, and the most secure in the
group of healthy controls. Such results may point out to the
possibly specific role of attachment to father in adolescent
depression comparing to anxiety disorders. As at the other
side of the mirror, conflicing father-child relationship in pre-
vious research, was shown as a close association to depres-
sion in fathers, that, on the other hand, was found to be sig-
nificantly related to child's internalized and externalized psy-
chopathology **.

When it comes to attachment to peers, the data in lit-
erature is scarce and inconsistent. Some studies presented a
relationship of insecure attachment to peers and depression
among adolescents > *"*' while other did not show this as-
sociation *. Adolescents with secure attachment to peers
were characterized by capacity to form close relationships
with peers while maintaining autonomy *'. The formation of
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adequate relationships to peers is important for self-confi-
dence, however, when it is violated, the road to adolescent de-
pression is open *>. The good relationships with peers are neces-
sary for the development of healthy personality in adolescence
and can also decrease the negative influence of inadequate at-
tachment to parents on personality development **.

It is known that insecure attachment could be of im-
portance not only for the development of depression but also
for the wider spectrum of psychopatological manifesta-
tions '¥, such as anxiety disorders 33 tendencies towards
substance abuse, conduct disorders, and personality disor-
ders *°. Whereas some studies showed contributions of at-
tachment to parents to both depression and anxiety, with dif-
ferent pathways hypothesized *’, data on relative roles of at-
tachment to mother and father in depression vs. anxiety are
still insufficient. The participants with anxiety disorder in
our study had less secure attachment to father and peers
compared to the healthy controls and more secure attachment
to father compared to the depressive participants. Their mean
scores of attachment to mother was somewhere between the
scores of the depressed and healthy controls, but the differ-
ences were not statistically significant. These findings may
imply that parent, more specifically father-attachment secu-
rity among anxious patients in our study, falls somewhere
between the depressive and healthy group, and consequently,
that attachment security may not only show qualitatively dif-
ferent trajectories to depression vs. anxiety, but that these
differences may be also quantitative. In line with that, if in-
ternalizing disorders were represented on a gradual contin-
uum, depression could be perceived as a more severe form of
attachment disturbance than anxiety disorders.

When emotion regulation was considered in our study,
subjects with depressive disorder had less adaptive emotion
regulation comparing to both subjects with the anxiety disor-
der and healthy controls. The stronger subjective experience
of depressive symptoms among our participants was also
correlated with weaker emotion regulation. This finding is in
accordance with previous studies which showed that dys-
functional emotion regulation was a significant factor that
not only increased the risk for the development of depression
** but also manifested after the recovery from depression,
and increased the risk for depression relapse *. Emotion dys-
regulation of our depressed adolescents manifested through
less frequent use of cognitive reappraisal, comparing to both
subjects with the anxiety disorders and healthy controls.

The aforementioned findings could point out to the spe-
cific problems of emotion regulation in depression that could
precisely be related to insufficient cognitive reevaluation of
emotional stimuli. This is in accordance with previous find-
ings of depressed persons using cognitive reappraisal less
than healthy subjects ** **. Our results are in accordance with
the hypothesis on cognitive reappraisal being the protective
factor, therefore the one which could prevent the develop-
ment of depression **. However, when suppression of ex-
pression is considered, our results are not in accordance with
the previous studies that recognized it as a maladaptive emo-
tion regulation strategy, since it was more used by persons
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with depression ** *. Our study did not show significant dif-

ferences in expressive suppression among the groups nor was
there a significant correlation of this strategy with subjective
experience of depressive symptoms in our sample. One of
the reasons for this finding could refer to the fact that adoles-
cents who are currently in psychiatric treatment are moti-
vated, compliant and with better insight, thus less prone to
suppressing emotional expressions. Even though the litera-
ture showed that weaker emotional regulation is also present
among other mental disorders, not only in depression **, sub-
jects with anxiety disorders in our study did not show sig-
nificant differences in this domain, comparing to the healthy
adolescents. These results are in the contrast to previous
studies that found more dysfunctional emotion regulation in
adolescents with anxiety disorders, comparing to healthy
ones . It was shown that anxious adolescents use adaptive
emotional regulation strategies less than non-clinical sub-
jects ™, i.e., the cognitive reappraisal, while they use more
the expressive supression as the maladaptive model of emo-
tional regulation *. In our study, however, the emotional
regulation of anxious adolescents was closer to the one of the
healthy subjects than it was to the depressive ones, which
may, as well as when it comes to attachment, point out to
possible specific patterns in the adolescent depression.

Our study has several limitations. The first one refers to
the cross-sectional study design which makes it impossible to
make conclusions about causal relationships. Secondly, the
number of subjects in the groups was not high, which could
impact the statistical significance and lead to underestima-
tion of significant relationships. Finally, the participants with
depression and anxiety disorders in the study were currently
involved in psychiatric treatment that could influence the ob-
tained data. However, our study has certain advantages. To
our knowledge, it is one of the rare studies that examined
clinically manifested adolescent depressive disorders in the
context of attachment and emotion regulation while making a
differentiation in attachment to mother, father and peers. It
was, as well, one of the rare studies to compare the depressed
adolescents not only the healthy controls, but also to com-
pare the adolescents with anxiety disorders, with the control
of gender, age and birth order.

Conclusion

The results of our study showed the relationship of in-
secure attachment in all domains with adolescent depression.
This relationship refers both to depression and subjective ex-
perience of depressive symptoms. The adolescent depression
in our study was specifically associated with emotional dys-
regulation through less frequent use of cognitive reappraisal,
thus weaker reevaluation of emotional stimuli independently
of gender, age and birth order in family. Such findings may
be of importance for planning the therapeutic interventions
focused on the attachment and empowerment of cognitive
reappraisal as an emotional regulation skill in interpersonal
relationships, for adolescents with depressive disorder.
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Abstract

Background/Aim. Recently adopted technique, Transtho-
racic Doppler Echocardiography (TDE) enables the esti-
mate of functional significance of coronary luminal narrow-
ing. A multi-slice computed coronary angiography (MSCT),
as one of the most important noninvasive methods, offers
us a quite precise visualization of morphological characteris-
tics of atherosclerotic changes in coronary arteries. We have
tried to evaluate the most reliable noninvasive approach
aimed at the detection of major stenosis on the left anterior
descending artery (LAD) and the right coronary artery
(RCA). Methods. This study involved 84 patients, with the
previously detected atherosclerotic lesions on the LAD
and/or RCA by MSCT. The coronaty flow reserve (CFR)
assessment by TDE with adenosine was obtained in LAD
(n =75); RCA (n = 61), resulting in 136 vessels subjected to
the analysis. Invasive coronary angiography (ICA) was per-
formed in all patients within 24 to 48 hours after the CFR as
a reference technique. Results. The Cochrans Q test
proved a significant statistical difference among these tech-
niques in detection of a significant stenosis on the LAD and

Apstrakt

Uvod/Cilj. Nedavno usvojena tehnika, Transtorakalna
Doppler Ehokardiografija (TDE) omogucéava procenu
funkcionalne znacajnosti suzenja koronarne arterije. Kor-
onarografija putem “multi-slice” kompjuterizovane tomo-
grafije (MSCT) nam pruza informacije o morfoloskim
karakteristikama koronarne arterijske bolesti. Cilj is-
trazivanja je bio da se proceni najpouzdaniji neinvazivni di-
jagnosticki pristup u cilju detekcije znacajnih stenoza na
prednjoj descedentnoj arteriji (ILAD) i desnoj koronarnoj ar-
teriji (RCA). Metode. Studijom je obuhvaceno 84
bolesnika, sa prethodno detektovanim aterosklerotskim lezi-

RCA (p < 0.01). Further analyses revealed a significant differ-
ence between the MSCT and CFR (p < 0.05), MSCT and ICA
(p < 0.01), whereas we did not find a significant difference be-
tween the CFR and ICA (p > 0.05). The main discrepancies in
results among the CFR, ICA and MSCT were noticed concern-
ing intermediate and severe stenosis on the MSCT. The MSCT
had a diagnostic accuracy for the LAD 66.67%, for the RCA
75.%, the CFR had for the LAD 90% and for the RCA
81.67%, in detection of significant stenosis. Where the consen-
sus was reached between both techniques, diagnostic accuracy
was improved for the LAD 97.33% and the RCA 90 %. Con-
clusion. Comprehensive noninvasive evaluation of both ana-
tomical and functional imaging in coronary diseases makes the
optimal approach for precise, noninvasive assessment of the
coronary artery lesions in the coronary arteries.

Key words:

coronary artery disease; diagnosis, differential; blood
flow velocity; echocardiography, doppler; multidetector
computed tomography; coronary angiography;
sensitivity and specificity.

jama na LAD i/ili RCA putem MSCT. Procena koronarne
rezerve protoka (CFR) putem TDE sa adenozinom sprove-
dena je na LAD (n = 75) i RCA (n = 61), sa ukupno 136
koronarnih arterija za analizu. Invazivna koronarografija
(ICA) je uradena kod svih bolesnika 24 do 48 sati posle
CFR. Rezultati. Cochrans QQ testom je dokazana je statis-
ticki znacajna razlika izmedu tehnika pri detekciji znacajnih
koronarnih lezija na LAD i RCA (p < 0,01). Dalje analize su
ukazale na znacajnu razliku izmedu MSCT i CFR (p < 0,05),
MSCT i ICA (p < 0,01), dok izmedu CFR i ICA nije uocena
statisticki znacajna razlika (p > 0,05). Najvecéa diskrepanca u
rezultatima uocena je izmedu CFR, ICA i MSCT kada su
analizirane interemdijarne teske stenoze. Dijagnosticku
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pouzdanost MSCT za LAD je bila 66,67%, za RCA 75 %, a
CFR za LAD 90% i za RCA 81,67%, pri detekciji znacajnih
aterosklerotskih lezija. Kada su rezultati obe tehnike bili u
saglasnosti dijagnosticka pouzdanost je unapredena i za
LAD (97,33%) i za RCA (90%). Zaklju¢ak. Sveobuhvatna
neinvazivna procena, kako morfoloskih, tako i funkcional-
nih karakteristika koronarne bolesti je optimalan pristup za
neinvazivnu 1 preciznu procenu znacajnosti aterosklerotskih

lezija na koronarnim arterijama.

Kljucne reci:

koronarna bolest; dijagnoza, diferencijalna; krv, brzina
protoka; ehokardiografija, dopler; tomografija,
kompjuterizovana multidetektorska; angiografija
koronarnih arterija; senzitivnost i specifinost.

Introduction

A multislice computed tomographic (MSCT) coronary
angiography is frequently used as a noninvasive diagnostic
procedure for evaluating calcified and non-calcified athero-
sclerotic lesions and their diameter of coronary artery ' >. The
MSCT has a very high negative predictive value while it is
less reliable in assessing a real physiological significance of
the coronary stenosis *’. Consequently, a noninvasive mul-
timodality imaging strategy which could provide to us mor-
phological and functional information was appreciated. The
purpose of this study was to define the importance of coro-
nary flow reserve (CFR) determined by Transthoracic color
Doppler Echocardiography (TDE) over MSCT in detection
of the hemodynamically significant stenosis on the left ante-
rior descending artery (LAD) and the right coronary artery
(RCA). The reference technique was the Invasive coronary
angiography (ICA).

Methods

This prospective study included 84 patients (mean age
61.79 £9.21 years). The ICA was recommended due to for-
merly ambulatory detected atherosclerotic lesions on the
coronary arteries (LAD or/and RCA) by the MSCT an-
giography. The MSCT was preformed because of the previ-
ous inconclusive noninvasive tests. The additional measure-
ments of the CFR by the TDE were performed on 136 coro-
nary arteries 24—48 hours before the ICA.

The exclusion criteria for the MSCT were pregnancy,
renal failure, atrial fibrillation, and frequent extra systolic
beats. While the exclusion criteria for the CFR test were a
high degree atrioventricular block, acute myocardial infarc-
tion, unstable angina, a significant myocardial hypertrophy,
an obstructive pulmonary disease or a previous therapy with
theophylline preparations. The subjects excluded xanthine-
containing food and drinks for at least 24 hours before the
test. The study protocol was submitted and certified by the
medical ethical committee of the hospital. and all patients
gave informed consent.

MSCT coronary angiography

The 64-slice scanner (Toshiba, Aquilion) with a 0.33 s
rotation time was used for all CT scans. A 80 mL Iodixanol
(Visipaque 320 mg/mL, Amersham Health, UK) was in-
jected into an antecubital vein with a flow rate 5 mL/s and
after that 50 mL saline bolus. An initial delay was deter-
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mined by a bolus tracing in the descending aorta after which
the Scan start was initiated 5 s after getting the threshold,
(140 Hounsfield units — HU. Subsequently, scanning was
done from the tracheal bifurcation to the diaphragm using:
X-ray tube potential 120 kV, effective tube current 400 mA,
slice collimation 64 mm? table feed 9.2 mm/rotation and
pitch 0.24. Automated real time anatomy based dose regula-
tion CARE Dose 4D was used during all CT scans. The
overall scan time was less than 20. The average total time for
the examination was 15 min. We used retrospective electro-
cardiographic (ECG) gating for the optimal heart phase se-
lection and applied adaptive cardio volume approach for the
data reconstruction. Throughout the examination, the axial
slices were reconstructed by having been synchronized with
the electrocardiogram (ECG) by a single or two sector algo-
rithm (65 beats per minute — b.p.m) using data from con-
secutive heart beats. The pictures were reconstructed in 10%
intervals of cardiac cycle in order to examine coronaries at
that cardiac phase with almost minimal motion. The evalua-
tion of coronary arteries was done with 0.5 mm thick slices
and with a medium soft-tissue reconstruction kernel (FLO3).

The coronary segments were defined pursuant to the
American Heart Association (AHA) scheme '’ and the ex-
amination was undertaken by two independent observers un-
conscious of the former clinical history. First, both of them
independently assessed the quality of visualization of each
coronary segment and the presence of a hemodynamically
significant stenosis, considered as luminal diameter reduc-
tion more than 70%. For any difference in data investigation,
consensus agreement was reached.

Two-dimensional echocardiography — CFR measurement

The acoustic window was around the midclavicular line
in the fourth or fifth intercostals space in the left lateral de-
cubital position. In our echocardiographic study we used
Vivid 7 (3.5 MHz and 7 MHz probes) and Doppler echocar-
diography for the evualtion of CFR in the distal portion of
the LAD or RCA artery. In color Doppler flow mapping, the
velocity range was set from 12.0 t016.0 cm/s to obtain the
optimal imaging.

The coronary blood flow in the distal portion of the
LAD was visualized by color Doppler, in the long axis cross-
section of the left ventricle and in the anterior interventricu-
lar groove. The coronary flow velocity in the distal RCA was
obtained from the posterior descending coronary artery (PD),
in modified apical two-chamber view including the posterior
interventricular groove.
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Pulsed wave Doppler was used for the coronary flow
velocity measurements. An angle correction was needed in
each examination because of the incident Doppler angle
(mean angle 28°, range 15—44°). The stop frames and clips
were digitally documented. The coronary blood flow velocity
profiles at the distal part of the coronary arteries were bi-
phasic and it was estimated separately for the distal part of
the LAD or posterior descending (PD) artery at baseline and
after administration of adenosine (140 mcg/kg/min, lasting
for 2 min). The CFR was calculated dividing the maximum
hyperemic and resting peak diastolic flow velocity, so it is a
non-dimensional parameter.

The average value of three cardiac cycles was used for
the CFR measurement at basal and hyperemic conditions. A
value of the CFR less than 2 was used to categorize a signifi-
cant stenosis. All patients had un interrupted heart rate, blood
pressure and the ECG monitoring.

Invasive coronary angiography (ICA)

The ICA was considered as the reference diagnostic
technique. It was completed according to the standardized
protocols and the images were recorded for the additional
analysis. Two experts, familiar with the patient's clinical his-
tory, but unaware of the MSCT results, assessed inde-
pendently all angiograms according to the same AHA
scheme °. A significant coronary artery stenosis was defined
as > 70% diameter reduction. In case of any dispute over da-
ta analysis, consensus agreement was appended.

Satistical analyses

Data analysis was performed by the renowned statistical
analysis software (SPSS 11.5, Chicago, Illinois). Statistically
significant was a p value < 0.05. The Cochran’s Q test and
McNemar’s test were used to assess differences concerning
findings of the MSCT coronary angiography, CFR and ICA.
Sensitivity, specificity, positive and negative predictive val-
ues of the MSCT and CFR were counted in the standard
method. The Pearson’s correlation coefficient was used to
evaluate the relation of the MSCT, invasive angiographic
and echocardiographic parameters.

Results

This prospective study analyzed 84 patients. Their main
clinical characteristics are listed in Table 1. We also included
patients who were previously revascularised with the percu-
taneous coronary interventions, 15/84 (17.86%) and coronary
surgery, 3/84 (3.6%).

Table 1
Clinical characteristics of the patients (n = 84)

Characteristics of patients Values
Gender, n (%)

male 59 (70.2)

female 25(29.8)
Age (years), mean = SD 61.8+9.2
Hypertension, n (%) 75 (89.3)
Family history for CAD, n (%) 49 (58.3)
Hyperlipidemy, n (%) 71 (84.5)
Diabetes mellitus, n (%) 25(29.8)
Smoking, n (%) 32 (38.1)
Stress, n (%) 31(36.9)
Ejection fraction (%), mean = SD 59.01 +6.00
Wall motion score index, mean + SD 04 +0.09
Collaterals, n (%) 23(27.4)
Number of coronary arteries
with obstructive lesions, n (%)

0 37 (44.0)

1 28 (33.3)

2 13 (15.5)

3 6(7.1)

CAD - coronary artery disase; SD — standard deviation.

The CFR measurements were successfully obtained in
the LAD (n = 75) and the RCA (n = 61), resulting in 136
vessels for analysis. Feasibility for the LAD was (75/77)
97.40% and for the RCA (61/70) 87.14% due to poor acous-
tic window.

We have presented findings of all diagnostic procedures
including the invasive coronary angiography as a reference
diagnostic technique in Table 2.

Table 2

Results of the multislice computed tomography (MSCT) and the coronary flow reserve (CFR) in re-
lation to the invasive coronary angiography (ICA) findings

Coronary artery MSCT (% of stenosis) CFR
stenosis (%) <50 50-70 >70 >2 <2
LAD (n=75)
<50 13 10 20 40 3
50-70 1 1 5 5 2
>70 2 1 22 2 23
RCA (n=61)
<50 11 3 15 25 4
50-70 1 3 2 4 2
>70 2 23 6 20

LAD - anterior descending artery; RCA — right coronary artery.
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Fig. 1 — Scatterplots of the multislice computed tomography (MSCT) values in the obsreved left anterior descending (LAD)
arteries with up to 50%, 50 to 70%, and over 70% diameter narrowing on the invasive coronary angiography (ICA) (a), cor-
onary flow reserve (CFR) values in the observed LAD arteries with up to 50%, 50 to 70%, and over 70% diameter narrowing
on the ICA (b) and the MSCT (c). Regarding detection of significant stenosis (> 70%) on the LAD there were a significant dif-
ference between the MSCT and the CFR (p < 0.01), the MSCT and the ICA (p < 0.01), while between the CFR and the ICA

we did not find a significant difference (p = 0.45).

Difference between diagnostic techniques in the evalua-
tion of the atheroscleratic lesions

A significant statistical difference, by the Cochrans Q
test was found among these three techniques in detection of a
significant lesion on the LAD (Q = 27.55, p < 0.01) and the
RCA (Q =8.96, p < 0.01). Additionally, further analyses re-
vealed a significant difference between the results of the
MSCT and the CFR (LAD: p < 0.01; RCA: p < 0.05), the
MSCT and the ICA (LAD : p<0.01; RCA: p<0.01), while
between the CFR and ICA we did not find a significant dif-
ference (LAD: p=0.45; RCA: p=1.00).

Diagnostic techniquesin detection of the atheroscle-
rotic lesions on LAD

A significant atherosclerotic coronary artery stenosis (>
70%) on the LAD by the ICA as reference method was de-
tected in 25 (33.33%) of 75 arteries, the lesions of intermedi-
ate diameter (50-70%) were present in 7 (9.33%) of 75 and
in 43 of 75 (57.33%) The ICA detected lesions less than 50%
of diameter reduction.

The MSCT verified 47 (62.70%) obstructive lesions in
75 observed LAD arteries, 22 (46.81%) of 47 significant le-
sions on the MSCT were in agreement with the ICA while 25
(53.11%) of 47 obstructive lesions on the MSCT were over-
estimated comparing with the ICA (5 of them were the in-
termediate lesions and 20 non-significant lesions on the
ICA). The MSCT find out 12 (16.00%) of 75 stenosis of the
intermediate diameter (50-70%), but 10 (83.33%) of 12 on
the ICA were the non-significant lesions. The MSCT de-
tected 16 (21.33%) of 75 vessels with the non-significant le-
sions (< 50%); there was the agreement with the ICA in 13
(81.25%) of 16 segments, while only 3 (18. 75%) of 16 were
underestimated. (Table 2, Figure 1a).

Comparing measurements of the coronary flow reserve
and the MSCT angiography on the LAD, there was a signifi-
cant difference (p < 0.01) (Table 3). We found that the CFR
results agreed in detection of the significant lesions with the
MSCT in 24 (51.06%) of 47 vessels, while in 23 (48.94%) of
47 arteries, the coronary flow reserve was preserved and ex-
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cluded their functional significance. Concerning the interme-
diate lesions detected by the MSCT, the CFR found the pre-
served coronary flow reserve in 11 (91.67%) of 12 arteries
with the intermediate stenosis that excluded their functional
significance. Regarding normal vessels on the MSCT, there
was the agreement with the CFR in 13 (81.25%) of 16 ves-
sels, while 3 of them were underestimated with the CFR.
(Table 2, Figure 1c).

The CFR measurements detected in 28 (37.33%) of 75
LAD arteries the hemodynamically significant (CFR < 2)
stenosis and it was in concordance with the ICA in 23
(82.14%) of 28 vessels, while 5 (17.86%) of them had no
significant atherosclerotic lesions on the ICA (2 were inter-
mediate and 3 non-significant lesions on the ICA) and they
were overestimated by the CFR. The CFR graded 47
(62.67%) of 75 LAD arteries as normal, and it was in con-
cordance with the ICA in 40 (85.11%) of 47 arteries, but 7 of
47 were underestimated (5 of them were the intermediate le-
sions and 2 vessels had the obstructive lesions on the ICA)
(Table 2, Figure 1b).

Diagnostic techniques in detection of atherosclerotic
lesions on RCA

The ICA detected 26 (42. 62%) of 61 significant steno-
sis on the RCA, 6 (9.83%) of 61 were the intermediate le-
sions and 29 (47.54%) of 61 were the non-significant lesions.

The MSCT found 40 (65.57%) the obstructive athero-
sclerotic lesions of 61 RCA arteries and correctly identified
23 (57.50%) of 40 significant lesions, while 17 (42.50%) of
40 were overestimated comparing with the ICA (2 were in-
termediate lesions and 15 were non significant on ICA). Re-
garding lesions of intermediate range MSCT verified 7
(11.48%) of 61, but 3 (42.86%) of 7 were over estimated
comparing with ICA, 3 (42.86%) of 7 were correctly classi-
fied as the intermediate stenosis, and 1 of 7 (14.29%) was
underestimated. MSCT detected 14 (22.95%) of 61 stenosis
less than 50% diameter and it was in agreement with the ICA
in 11 (78.57%) of 14 cases while 3 (21.43%) of 14 were un-
derestimated by the MSCT (Table 2, Figure 2a).



Page 140 VOJNOSANITETSKI PREGLED Vol. 76, No 2
100 Rl 40 10
-]
<« ¢ o °
a0 <

(-] o
: |° ¢ o g °f wfg °
= & & - = o
214 o g e g
o <@ [ o [+ ° o 8
£ .olo R - I I g
B 270 i o g 2 8 a E
¢ o ° ° 0 H
o o o
wl © § ° 8
o o
¢ & ¢ e g i

1071 104
<50% 070% 0% <500 070 o 045 SLTO% 0%

ICA ICA MSCT
(a) (k) {e}

Fig. 2 — Scatterplots of the multislice computed tomography (MSCT) values in the observed right coronary arteries (RCA)
with up to 50%, 50 to 70%, and over 70% diameter narrowing on the invasive coronary angiography (ICA) (a), coronary
flow reserve (CFR) values in the observed left anterior descending (LAD) arteries with up to 50%, 50 to 70%, and over 70%
diameter narrowing on the ICA (b) and the MSCT (c). Regarding detection of significant stenosis (> 70%) on the RCA there
were a singificant difference between the MSCT and the CFR (p < 0.05), the MSCT and the ICA (p < 0.01), while between the
CFR and the ICA we did not find a significant difference (p = 1.00).

Table 3

The multislice computed tomography (MSCT) versus the coronary flow reserve (CFR) results on the
anterior descending artery/right coronary artery (LAD/RCA)

MSCT LAD (n=75) RCA (n=61)

(% of stenosis) CFR>2 CFR <2 Total CFR>2 CFR<2 Total
<50 13 3 16 10 4 14
50-70 11 1 12 5 2 7
>70 23 24 47 20 20 40
Total 47 28 75 35 26 61

Table 4

The diagnostic value of the multislice computed tomography (MSCT) coronary angiography and the coronary flow
reserve (CFR) detected by the transthoracic doppler echocardiography (TDE)

Parameters LAD (n=75 RCA (n= 61)

MSCT CFR MSCT & CFR  MSCT CFR MSCT & CFR
Sensitivity (%) 88.00 92.00 92.00 86.21 76.92 76.92
Specificity (%) 57.63 90.00 100.00 69.10 85.29 100.00
Positive predictive value (%) 46.81 82.14 100.00 59.52 80.00 100.00
Negative predictive value (%) 91.19 95.74 96.15 90.48 82.86 85.01
Diagnostic accuracy (%) 66.67 90.00 97.33 75.00 81.67 90.00

Comparing the measurements of the CFR and MSCT on
the RCA there was a significant difference (p < 0.05) (Table 3).
The CFR was in agreement with the MSCT in detection of the
significant lesions in 20 (50%) of 40 vessels which were graded
on the MSCT as a stenosis (over 70% diameter), while 20 (50%)
of them had preserved the coronary flow reserve. Concerning
the intermediate lesions on the MSCT, the CFR detected the
preserved coronary flow reserve in 5 of 7 (71.43%) RCA arter-
ies and excluded their real hemodynamic significance. Regard-
ing the lesions up to 50% on the MSCT, there was an agreement
between these techniques in 10 of 14 (71.43%), while 4 of them
were the hemodinamically significant lesions by the CFR (Table
2, Figure 2c).

The CFR measurements by the TDE verified in 26 of
61 (42.62%) flow limiting stenosis on the RCA and they
were in agreement with the ICA in 20 (76.92%) of 26 ves-
sels, while 6 of them were overestimated comparing with the
ICA (2 were the intermediate lesion and 4 non-significant).
The CFR detected a normal coronary flow in 35 (57.38%) of
61 vessels and correctly identified 25 (71.43%) of 35 non-

significant lesions. Although 10 (28.57%) of 35 were under-
estimated (4 of them were the lesions of the intermediate di-
ameter and 6 were the obstructive lesions) (Table 2, Figure 2b).

Diagnostic significance of MSCT coronary
angiography and CFR measurements findings
by the TDE

The results of sensitivity, specificity, positive predictive
value, negative predictive value and diagnostic accuracy of
the MSCT coronary angiography and the CFR are presented
in Table 4. The MSCT had a high sensitivity, negative pre-
dictive value, while the CFR measurements presented the
better values of specifity and positive predictive value. When
the results of both methods were in concordance regarding
importance of the atherosclerotic lesions on the LAD or on
the RCA, it increased a diagnostic accuracy of noninvasive
detection of the obstructive lesions, that indirectly imply the
importance of both the morphological and functional as-
sessment of the atherosclerotic lesions.
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Discussion

Invasive coronary angiography still remains the “gold
standard” for detection of a significant obstructive coronary
disease, using the percentage of a diameter stenosis with the
cut-off values of 50%, or 70%. In recent years, the MSCT
coronary angiography has been increasingly used as a nonin-
vasive imaging technique capable of detecting non-signifi-
cant and obstructive atherosclerosis and exclude it with a
high diagnostic certainty like its greatest attributes ' >'".

Some previous comparative studies between the MSCT
and functional tests (nuclear perfusion imagining) reported a
good concordance between these modalities in the case of
the normal MSCT. These observations are in line with the
high negative predictive value observed comparing the
MSCT with the ICA and indicate that patients with a normal
MSCT do not need further evaluation>'"'. A significantly
lower agreement was found between the anatomical and
functional approaches in patients with the intermediate and
significant atherosclerotic lesions on the MSCT. Usually, in
case of significant lesions on the MSCT, patients had almost
a normal perfusion scans '>'*. Motion artifacts due to ven-
tricular ectopic beats and blooming effects of calcifications
decrease precise lumen visualization, which predisposes to
overestimation of severity of the coronary atherosclerotic le-
sions by the MSCT and result in a low positive predicative
value "*. Regarding the coronary arteries with the non-sig-
nificant atherosclerotic lesions, the results of our study re-
vealed a high agreement between results of the invasive and
multislice coronary angiography (LAD: 81.25%, RCA:
78.57%), also between results of the MSCT and a functional
assessment of the atherosclerotic lesions by the CFR (LAD:
81.25%, RCA: 71.43%). We could notice to some extent an
inferior concordance of results between the techniques re-
garding the RCA, due to its worse visualization because of a
high mobility and smaller diameter of the RCA comparing
with the LAD. These results are in line with previous reports
and point out that a normal coronary anatomy by the MSCT
could accurately exclude the presence of the hemodynami-
cally significant CAD "7,

Accordingly, patients with minimal or non-obstructive
atherosclerosis on the MSCT do not need any further evalua-
tion and could be safely advised on medical treatment and
reduction of risk factors for cardiovascular disease.

Several studies reported that the further functional evalua-
tion following the MSCT was particularly needed in patients
with intermediate, diffuse lesions on the MSCT, due to prob-
lems with defining real reference vessel diameters and low spa-
tial resolution. In these groups of patients, the hemodynamic
characteristics of an atherosclerotic lesion would determine
whether an additional invasive diagnostic is indicated'>'®'®'?.
Analyzing the intermediate stenosis detected by the MSCT, our
investigation revealed a high proportion of the overestimated le-
sions in comparison with the ICA (LAD: 83.33%, RCA:
42.86%). In addition, the normal values of the CFR also ex-
cluded their real significance (LAD: 91.67%; RCA: 71.43%)).

In case of a significant stenosis, our findings showed
that the MSCT had, to some extent, a better agreement with
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the ICA (LAD: 46.81%; RCA: 57.50%) while still a high
proportion of a significant stenosis on the MSCT were over-
estimated. A high proportion of these significant atheroscle-
rotic lesions on the MSCT did not resulted in functional ab-
normalities on the CFR (agreement between MSCT and CFR
for LAD: (51.06%; RCA: 50.00%) which indirectly impli-
cated that the normal values of the coronary flow reserve
could be used quite correctly to exclude the overestimated
lesions on the MSCT coronary angiography.

Recent studies that compared the MSCT to the fractional
flow reserve (FFR) "' and investigations that assessed the
MSCT to the CER '7-*' in prediction of a significant stenosis, re-
ported that the significant lesions on the MSCT were not usually
associated with the hemodynamically significant reduction of
coronary flow reserve which indicated that the MSCT had a
tendency to overestimate the degree of stenosis.

Previous studies that evaluated results of the MSCT and
perfusion imaging '>'* found a quite moderate relation be-
tween the MSCT and myocardial perfusion imaging. Indeed,
the percentage stenosis was the only a moderate predictor of
a perfusion defects. In evaluation of the severity of the coro-
nary stenosis they did not include other factors that may
modify myocardial perfusion, such as plaque morphology
and endothelial function. Furthermore, diagnosis and therapy
for patients with the suspected CAD '>* will be a signifi-
cantly improved if we take into account, at the same time,
the results of perfusion imaging and the MSCT.

In our study, we also analyzed a diagnostic accuracy of
the MSCT coronary angiography. Furthermore, we found a
significant additive diagnostic role of a non-invasive meas-
urement of the coronary flow reserve by the TDE, which
significantly increased its diagnostic accuracy in recognition
of a significant stenosis on the coronary arteries LAD and
RCA (Table 4). This is the first study that analyzed the addi-
tive diagnostic value of the CFR over the MSCT results in
the assessment of the atherosclerotic lesions on both arteries
LAD and RCA. Previously, one study ' presented similar re-
sults, which, in contrast to our investigation, compared the
diagnostic value of the MSCT 40 slice scanner and the CFR
estimating the atherosclerotic lesion on the LAD. There is al-
so a comparable report of one small study preformed with
the same technology, but concerning only the lesions on the
LAD ". The additive diagnostic value of the CFR over the
MSCT regarding the lesions on the RCA is not as good as
with the lesions on the LAD, because of inferior feasibility,
more complicated visualization due to high mobility and
very often a small diameter of the coronary artery.

Transthoracic Doppler echocardiography with possibil-
ity to assess the Coronary Flow Reserve has been recognized
as a reliable additive diagnostic tool in assessment of a func-
tional significance of the coronary artery stenosis, but with
limitations concerning microcirculatory dysfunction due to
long- standing arterial hypertension, hyperlipidemy and dia-
betes mellitus that resulted in small percent of the abnormal
CFR even in absence of the coronary stenosis . The meas-
urements of the TDE-CFR, in the LAD as in the PD arteries,
are closely correlated with the invasive measurements using
a Doppler flow wire ** 7.
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The MSCT coronary angiography is reliable for excluding
the presence of a significant coronary stenoses in patients with
suspected coronary artery disease and this group of patients does
not require any further invasive coronary angiography.

Nevertheless, the anatomical evaluation of coronary artery
disease with the MSCT has its own limitations and an additional
functional assessment is necessary, especially regarding a range
of the intermediate and diffuse atherosclerotic lesions or ob-
structive stenosis. In everyday clinical work, the CFR could be
useful additive diagnostic tool for the functional assessment of
these atherosclerotic lesions, before the final decision on
whether invasive evaluation is really necessary. Consequently, it
would lessen a number of unnecessary invasive coronary an-
giographies and exposure to radiation.

Even though progress in the noninvasive evaluation of
the coronary artery disease is obvious, we should also always
think about its limitations, especially in patients with a sig-
nificant left main stenosis or multivessel disease on the
MSCT. It seems reasonable to refer these patients immedi-
ately to the catheterization laboratory for the additional inva-
sive assessment in order to prevent any uncertainty.

Initially important lack of our study was a relatively
small number of patients. Quantification of the coronary ar-

tery stenosis with the MSCT is still difficult in presence of
extensive and diffuse calcifications, so the Ca score should
be included in the final assessment of diagnostic value of the
MSCT in order to improve its diagnostic parameters. The
TDE-CFR measurements of a circumflexa (ACX) are unreli-
able for clinical practice. We used the invasive coronary an-
giography as a reference method but the Fractional flow re-
serve (FFR) would be more appropriate.

Conclusion

A comprehensive noninvasive anatomical and functional
imaging could be the optimal way for a noninvasive assessment
of the coronary artery lesions. This approach could most appro-
priately identify patients who should be safely referred for med-
ical treatment and those who require an immediate invasive cor-
onary angiography with a further revascularization.
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Abstract

Backrogund/Aim. Since the beginning of competitive
sports, athletes have been trying to improve their abilities by
taking various substances. The problem of using prohibited
substances is not strictly tied to elite athletes; it is also
present in the general population. The aim of this study was
to test the knowledge and attitudes of the students
regarding the use of stimulative substances and dietary
supplements in sports. Methods. A cross-sectional study
was performed among students at the College of Health and
Professional Studies in Belgrade, Serbia. The data was
collected by filling in an especially designed questionnaire.
Results. Knowledge of prohibited substances and methods
was characterized as “good” with 24.2% of respondents,
namely 8.09% of males and 16.1% of females; knowledge of
the adverse effects of prohibited substances and methods
on health was demonstrated by 17.7% (9.03% of male
respondents and 8.72% of female respondents).
Conclusion. Student population is not knowledgeable
enough about the problems of prohibited substances use
and their negative effects on one’s health. The comparative
analysis of our and European researches on knowledge,
attitudes and uses of prohibited substances show a rather
uniform prevalence rate. Not being aware of the adverse
effects shows the need to further educate students.

Key words:
doping in sports; students; dietary supplements;
sterioids; knowledge; surveys and questionnaires.

Apstrakt

Uvod/Cilj. Sportisti oduvek u takmicarskom spottu po-
kusavaju da poprave svoje sposobnosti uzimanjem razlic¢itih
supstanci. Problem koris¢enja nedozvoljenih supstanci nije
vezan iskljucivo za elitne sportiste, ve je prisutan i u opstoj
populaciji. Cilj rada bio je ispitivanje znanja i stavova stude-
nata u vezi sa upotrebom stimulativnih supstanci i dijetet-
skih suplemenata u sportu. Metode. Istrazivanje je srove-
deno kao studija preseka kod studentske populacije u Viso-
koj zdravstvenoj skoli strukovnih studija u Beogradu. Po-
daci su prikupljani popunjavanjem posebno dizajniranog
upitnika. Rezultati. Dobro znanje o nedozvoljenim sup-
stancama i metodama, pokazalo je 24,2% ispitanika (8,09%
muskog pola i 16,1% Zenskog pola), a o nezeljenim efektima
zabranjenih supstanci i metoda na zdravlje, znanje je poka-
zalo 17,7% ispitanika (9,03% muskog pola i 8,72% Zenskog
pola). Zaklju€ak. Populacija studenata nema dovoljno zna-
nja o problemu upotrebe nedozvoljenih supstanci i njiho-
vim negativnim posledicama po zdravlje. Komparativna
analiza naseg i evropskih istrazivanja znanja, stavova i upot-
rebe nedozvoljenih supstanci ukazuje na priblizno ujedna-
cene stope prevalencije. Nepoznavanje nezeljenih efekata
ukazuje na potrebu za dodatnom edukacijom studenata.

Kljucne reci:
doping u sportu; studenti; ishrana, dopune; steroidi;
znanje; ankete i upitnici.
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Introduction

Testosterone was synthesized in laboratory in 1931 for the
first time, thus dlowing clinicd experiments with this
hormone . Its use has been around for more than 80 years, and
there is much more experience behind the use of testosterone
than for some newer medicines physicians prescribe today. The
use of stimulative substances with the aim of building up muscle
mass and improving sports results spread like wildfire among
sports competitors during the sixties and seventies of the last
century. During that time, stimulative substances were unknown
outside the locker rooms and little was done to prevent their use.
Today, the anti-steroid movement is very strong. Hardly a day
passes without some information being published about the
dangers connected to their use. At the same time, the use of
steroids aimed at improving physical performances has never
been higher. The fact that doping is no longer limited to elite
ahletes is particularly dangerous. Numerous studies report on
doping use being found among the young in amateur and school
sports. Many of them use anabolic steroids rather to improve
their body looks than to have more successin competitions .

In the last couple of years, there was a significant shift
in researches on doping — from discovery and secondary
prevention to primary prevention through education °.
Important components of these basic prevention strategies
are: to identify target groups, to evaluate their knowledge
and attitudes concerning doping as well as to determine
efficient initial basis for intervention °. These studies focus
on individuals who do sports and who might benefit from
using these substances, on coaches whose task is to provide
safety in sports, which isin direct connection to the success
of their athletes and on physicians and pharmacists whose
medica advice might influence the knowledge of and
attitudes towards the use of stimulative substances ™.

Numerous researches were performed among the
adolescents in order to obtain data on the stimulative
substance misuse, their knowledge of the adverse effects, and
their attitudes towards taking prohibited substances. The
largest number of researches was performed among the
American adolescents, namely the ones doing sports. In the
USA, 375,000 of male respondents and 175,000 of female
respondents ' used anabolic-androgenic steroids (AAS) at
least once. Other authors who performed their researches in
the USA dtate that the percentage of the AAS users is
6.6% . In Europe, a research performed in six European
countries showed that the percentage of high school children
using the AASis 2.1% ™.

The am of this research was to test the knowledge,
attitudes and behaviours of the students at the College of
Health and Professional Studies in Belgrade, Serbia
regarding the use of stimulative substances and dietary
supplements in sports.

Methods

A cross-sectional study was performed at the College of
Health and Professional Studies during the summer semester
of 2015/16. The size of the respondent group was determined
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based on the initial parameters. power of the study — 80%,
probability of type | error (o) — 0.05, minimum difference in
the values of the observed variables — 20%. The research
included 321 students at various years of their studies,
randomly selected; 34% of which were males. All of the
respondents attend College of Health and Professional
Studies, which makes 16.2% of the total number of students.
The average age of respondents was 21.2+2.1 years
(minimum 19, maximum 38, median 24.0 years). The
average subject age per gender was not statisticaly
significantly different (t = 1.344; p > 0.05).

Three departments were included in the survey with 87
(27.1%) medica radiologists, 143 (44.5%) physiotherapists
and 91 (28.3%) laboratory technicians. As for their year of
studies, there were 89 (27.7%) first-year students, 112
(34.9%) second-year students, and 120 (37.4%) third-year
students. It was determined that 87 (27.1%) respondents
were born in Belgrade and 234 (72.9%) were from the
provinces.

Majority of students were involved in some type of
sports activities: volleyball 18.7%, basketball 15.6%, football
14.3% and body building 10%. Prohibited substances were
used by 3.7% of male respondents and 2.2% of female
respondents. The respondents had 20 minutes before their
classes to voluntarily and anonymously fill in the
questionaires. All students had the same questions and
answered them in the same manner. They were guaranteed
discretion for their voluntary and anonymous participation.
In order to test the comprehensibility of the questions given,
the questionnaire had been validated on a small sample of 12
respondents before being made a part of the research. The
questions the students had found incomprehensible were
paraphrased and the final version of the questionnaire was
determined. The questionnaire contained multiple-choice
questions and the respondents answered by circling answers.
The exception was the question about the types of
stimulative substances and dietary supplements used by
them. This question was answered by naming the substance
or supplement being used.

Instruments

Surveying the respondents was done by the anonymous
epidemiologica questionnaire. The respondents gave
answers to short questions (both open-ended and closed-
ended questions) by writing down relevant information or by
choosing from the provided answers. Main research
questions were sorted into following four categories. &)
sociodemographic data (gender, age, place of birth, family
income, sport the respondent is engaged in, current year of
studies, exam pass rate and satisfaction with oneself being a
student); b) general perception, knowledge of doping
substances and methods and knowledge of adverse effects of
doping to one's health ***; c) general doping attitudes
measured by the Performance Enhancment Attitude Scale
(PEAS) ™. Doping attitude is defined as a predisposition of
an individua to use prohibited doping substances and
methods. The scale consists of 17 attitude statements which
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are measured on a six-point Likert-type scale, ranging from
strongly disagree (1/to strongly agree/6). No neutral middle
point is offered, and al 17 items are scored in the same
direction; d) use of substances and/or supplements in order to
enhance sports performance or improve physical appearance.

Satistical data processing

The incomplete questionnaires (9 in total) were not
processed. The collected data was reviewed and coded, then
processed and presented in tables and charts aong with a
commentary of the aforementioned, depending on the nature
of the observed variable. Description of numerical
characteristics in our paper was performed by using classical
methods of descriptive statistics, namely by arithmetic mean
and median of mean values and as for measures of variability
by standard deviation, coefficient of variation and standard
error as well as by minimum and maximum values. Relative
numbers are used in all tables.

Distribution of numeric variables in our paper was
checked by using the Kolmogorov-Smirnov test (normal
distribution was tested). The variables that met this criterion,
that is, that had normal distribution, were further analysed by
parametric methods; non-parametric methods were used on
those that did not meet the said criterion.

The analysis of results, depending on the nature of
variables themselves, was performed by the Pearson’s chi-
squared test, in the form of goodness-of-fit test and
contingency tables, in order to compare the differences
between frequencies of non-parametric characteristics,
namely for one or two characteristics.

We used Student’ s t-test for two sets of datato compare
the means of the parametric characteristics. As a non-
parametric addition to the independent samples, we applied
the Rank Sum Test, and to the dependent samples, we used
the Wilcoxon signed-rank test.

When performing the linkage analysis of the
characteristics, we used methods of one-tailed parametric
correlation and regression as well as the non-parametric
correlation, depending on the data distribution.

For analysis purposes, three scores were defined: score
1 represents the points won on that part of the questionnaire
concerning general knowledge of doping where higher
number of points meant greater knowledge, score 2 for the
knowledge of side effects where higher number of points
meant greater knowledge of effects, and score 3 concerning
the attitude towards doping (substances and supplements for
strength enhancement) where higher number of points meant
more pronounced positive attitude towards doping.

In al analytical methods applied the significance level
was set at 0.05.

Program SPSS 20.0 of the Department for Medicinal
Statistics and Informatics, Faculty of Medicine in Belgrade,
was used to make a data base and process the data.

Results

Sudents' knowledge of and attitudes towards the use of
prohibited substances and supplementsin sports

“Good knowledge® was demondraied by 31.2% of the
respondents for generad knowledge of doping and by 34.2% of the
respondentsfor knowledge of doping and doping side effects.

The descriptive statistical values for calculated scores
areshownin Table 1.

The average score comparison according to gender of
our respondents showed there was a dstatistically highly
significant difference in al three scores; the scores for
general knowledge of doping and knowledge of doping side
effects were higher in the female respondents, whereas the
male respondents had higher average scores for attitudes
towards doping (Table 2).

Table 1
Descriptive statistical values for calculated scores for 321 respondents
Variable Minimum—Maximum Med Mean + SD
General knowledge of doping 0.00-16.00 12.00 11.34+2.63
Knowledge of doping side effects 0.00-23.00 14.00 13.82+4.77
Attitudes towards doping 17.00-74.00 34.00 35.48 + 13.99
Med — median; SD — standard deviaton.
Table 2
Score comparison per gender (109 males and 212 fameles)
Gender Mean + SD SE t p
General knowledge of doping
male 10.75+ 2.46 0.23
female 11.64 + 2.67 0.18 2914 0.004**
Knowledge of doping side effects
male 12.46 + 4.56 0.43
female 1451+ 4.74 0.32 3.715 0.000**
Attitudes towards doping
male 39.12+ 14.29 1.36
female 33.60 + 13.48 0.92 3.402 0.001**

SD - standard deviation; SE — standard eror; p — statistical significance.
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Average score comparison per department of our
respondents showed there was a statistically significant
difference in the scores achieved for general knowledge of
doping and attitudes towards doping: laboratory technicians
had the highest average scores, that is, the greatest
knowledge of doping, and physioterapists had the poorest
general knowledge. The medical radiologists had the lowest
score for attitudes towards doping which means that they had
the most pronounced negative attitude towards doping, and
the highest score was achieved by the physioterapists who,
therefore, had the least pronounced negative attitude towards
doping. There was no dtatistically significant difference in
knowledge of doping side effects scores per department
(Table 3).

The analysis of the average score values per subjects
study year showed that there was a statistically significant
difference only in the attitudes on doping score, wherein the
subjects in the second and the third year of studies had lower,
and the first-year students had the highest average values. No
statistically significant differences between study years were
recorded in the score values of the general knowledge and
knowledge of doping side effects (Table 4).

The analysis of the average score values regarding the
habit of engaging in sports showed that there was no statisti-
cally significant difference in the average values among three
observed scores.

The results of the score comparison regarding a way of
engagement in sports activities are shown in Table 5.

Table 3
Score comparison per department
Study department n Mean + SD ,95,% cl —— Minimum—-Maximum  f p
Bottom limit Upper limit

Genera knowledge of doping

medical radiologist 87 11.59 + 2.52 11.06 12.13 0.00-14.00

physiotherapist 143 10.75+ 2.80 10.39 11.42 0.00-15.00

laboratory technician 91 11.70+ 2.39 11.20 12.20 6.00-16.00 2819 0.049*
Total 321 11.34+2.63 11.05 11.63 0.00-16.00
Knowledge of doping side effects

medical radiologist 87 14.50 + 3.92 13.66 15.34 0.00-23.00

physiotherapist 143 13.80 + 5.06 12.96 14.64 0.00-20.00

laboratory technician 91 13.49 + 5.00 12.15 14.23 0.00-21.00 1676 0.189
Total 321 13.82+4.77 13.29 14.34 0.00-23.00
Attitudes towards doping

medical radiologist 87 31.21+12.62 28.52 33.90 17.00-67.00

physiotherapist 143 38.57 £ 14.45 36.18 40.96 17.00-74.00

laboratory technician 91 3470+ 13.45 31.90 37.50 17.00-68.00 8.005 0.000**
Total 321 35.48 £ 13.99 33.94 37.01 17.00-74.00

SD — standard deviation; CI — confidence interval; p — statistical significance.

Table 4
Score comparison per study year (from the first to third year)
Study year n Mean £ SD 95%| I?fc.)r the a"erage . Minimum—Maximum f p
Bottom limit ~ Upper limit

General knowledge of doping

first year 89  11.05+2.66 10.49 11.61 4.00-15.00

second year 112 1116+ 292 10.61 11.70 0.00-15.00

third year 120 11.72+2.27 11.31 12.13 3.00-16.00 2073 0127
Total 321  11.34%2.63 11.05 11.63 0.00-16.00
Knowledge of doping side effects

first year 89  13.66+5.01 12.60 14.71 0.00-20.00

second year 112 14.21+4.68 13.33 15.09 0.00-23.00

third year 120 13.57+4.69 12.72 14.42 0.00-21.00 0586 0.557
Total 321  13.82+4.77 13.29 14.34 0.00-23.00
Attitudes on doping

first year 89 3891+1557 35.63 42.19 17.00-73.00

second year 112 3390+ 13.78 31.32 36.48 17.00-67.00

third year 120 34.41+1255 32.14 36.68 17.00-74.00 3.798 0.023*
Total 321 35.48+13.99 33.94 37.01 17.00-74.00

SD — standard deviation; IP — interpercentile range; p — statistical significance.
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Table 5
Score comparison according to the role of engaging in sport activities
Rolein sport activites Mean £ SD SD SE t p
General knowledge of doping
first team member 19+ 11.36 1.89 0.43
recregtionally active 248+ 11.19 2.66 0.16 0.274 0.784
Knowledge of doping side effects
first team member 19+13.10 4.40 1.01 0.423 0.673
recreationally active 248 + 13.59 4.87 0.30
Attitudes on doping
first team member 19+ 34.57 12.31 282
recreationally active 248 + 36.01 13.85 0.87 0.438 0.662
SD — standard deviation; SE — standard error; p — statistical significance.
Table 6
Score comparisons with regards to the question:
“Do you think that use of substances to improve efficiency in sports is unethical?”
Scores answers to the question n Mean + SD SE t p
General knowledge of doping
yes 250 1142+ 257 0.16
no 69 11.01+2.87 0.34 1.153 0.250
Knowledge of doping side effects
yes 250 14.19+4.70 0.29
no 69 12.59 + 4.88 0.58 2478 0.014*
Attitudes on doping
yes 250 30.18+11.31 0.84
no 69 34.04 + 15.62 1.88 -3.115 0.002**

SD — standard deviation; SE — standard error; p — statistical significance.

General perception of the use of substances and/or
supplements for the increase of strength and muscle de-
finition in sports

The results shown in Table 6 represent the score com-
parisons with regards to the question: “Do you think that use
of substances to improve efficiency in sportsis unethical 7’

The analysis of the average score values regarding the
attitude on the ethics of the use of substances to improve
efficiency in sports in our subjects, showed that there was a
statistically significant difference in the average score values
for the knowledge of the side effects of and attitudes towards
doping; therefore, the subjects who considered that the use of
substances for improvement purposes was unethical, also
knew more about them, but at the same time they had more
distinct negative attitude on doping. The score values for ge-
neral knowledge of doping did not significantly differ from
the answers to the question: “Do you think that use of sub-
stances to improve efficiency in sportsis unethical ?’

Furthermore, answering the question about the sources
they like using the most to obtain information on doping, our
subjects stated that most commonly they obtain information
on doping from books (71%), their pharmacists (71.3%),
which was followed by persona trainers (69%), persona
physician (67.2%), and the internet (65.3%). The interesting
thing is that learning about doping from parents was not even
within the top five stated sources, with only 55.4% of the an-
swers. When the average values of three analysed scores of
the first three sources were compared, no statistically signifi-
cant difference were observed.

Discussion

The results of this research provided certain information on
dtitudes and knowledge of students from three study de-
partments  (physiotherapeutists, laboratory technicians and
medica radiologists) regarding the problem of the use of stimu-
lative substances in sports. The research may be of importance
due to the population covered by the research, since it is the
young population whose priority was success or better appear-
ance, whiletheir health was of secondary importance.

In scoring the answers to questions on general knowl-
edge of doping and knowledge of side effects, the answers
were rated cumulatively.

Blank et al. '° stated that in their research they received
amost identical results. The comparison of general
knowledge as well as knowledge of side effects depending
on the gender of our subjects, showed that female subjects
presented greater general knowledge on prohibited
substances and greater knowledge on adverse effects to the
organism than the male subjects. Students' attitudes regard-
ing the use of stimulative substance and dietary supplements
showed higher average values in male respondents, which
indicated that they have less distinct negative attitude to-
wards doping than female respondents. The female respon-
dents had greater knowledge of the problems related to dop-
ing and side effects when compared to the male respondents.

As opposed to our research, Blanket al. *® concluded in
their research that there was a correlation between gender
and knowledge, which could be connected to the fact that
there was also a correlation between gender and higher parti-
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cipation in sports activities. Male subjects were more enga-
ged in sports and showed better results in terms of know-
ledge. Experience in the use of stimulative substances in the
preceding period had not significantly affected knowledge. It
would seem logical that someone who used stimulative sub-
stances has greater knowledge of all such substances.

The comparison of the average score values among the
study departments of our respondents showed that the stu-
dents from the laboratory technicians department had the
highest average valuesi.e., the highest general knowledge of
doping while the physiotherapists had the poorest.

The “good knowledge” limit point was set at 80% of
correct answers to the asked questions . In comparison
between general knowledge and the use of stimulative sub-
stances, one third of the non-using respondents and respon-
dents using stimulative substances showed “good know-
ledge” and the limit point was a result of greater general
knowledge of doping among the non-using respondents. In
comparison between general knowledge and the use of sti-
mulative supplements, the non-using and supplement using
respondents showed “good knowledge’ and worse know-
ledge, respectively, and the limit point was a result of greater
general knowledge of doping side effects among the respon-
dents not using supplements.

Comparing the knowledge of the adverse effects and
the use of the strength increase substances, the non-using re-
spondents showed better knowledge than the respondents
using prohibited substances, and the limit point was a result
of approximately equal number of correct answers to the qu-
estions regarding the respondents’ general knowledge. Com-
paring the knowledge of adverse effects and the use of supple-
ments, the non-using respondents showed better knowledge than
the respondents using supplements, and the limit point was are-
sult of greater genera knowledge of doping side effects among
the respondents not using supplements.

Other researchers found bigger differences in knowledge
the section of generd knowledge of doping and between in the
section of knowledge of doping side effects ™.

These values of knowledge scores were a strong invita-
tion for further research on the factors which affect genera
knowledge of doping and knowledge of side effects, which
ought to be included in the pre-emptive measures for educa
tional purposes.

Knowledge and attitudes of student population regar-
ding the problem of doping in sports were research subjects
of certain authors. Melia et al. *' conducted a survey of five
Canadian regions including 107 schools in order to deter-
mine the prevalence of the use of anabolic-androgenic ste-
roids, their attitudes and knowledge about doping. The re-
sults showed that many of them used prohibited substances in
the year prior to the survey, and that a significant number of re-
spondents stated that they were using other substances in at-
tempts to improve sports results. The results were darming and
unexpected for teachers, healthcare and sports professionds.

In score values for general knowledge and knowledge
on side effects, no statistically significant differences were
recorded between the study years; nevertheless, the diffe-
rence was registered in the score increase between the study
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years. This surely indicated that a curriculum content was
not sufficient for a significant change of the required know-
ledge.

In analysis of the attitudes towards the use of stimula-
tive substances and dietary supplements, we found higher
average values in the male respondents. So, the female re-
spondents had greater knowledge of the problems related to
prohibited substances as well as side effects, and the male re-
spondents had less distinct negative attitude towards doping
than the femal e respondents.

The results on the attitude scale largely depended on
statements, and this may lead to underestimated results since
the respondents hesitated to respond honestly. Even in con-
ditions of anonymity, respondents may respond in a manner
they believe to be socialy desired or expected. Correlations
found in this research are significant, but not sufficient,
which indicates the fact that there are other unidentified fac-
tors which could contribute to a greater knowledge and atti-
tudes regarding the use of stimulative substances.

Our respondents’ study years showed that a statistically
significant difference exists only when comparing score va-
lues for the attitudes, where the students in the second and
the third year of studies had lower, and the first-year students
had the highest average values. Such a result means that
poorly expressed negative attitude on doping at the begin-
ning of the studies is slowly corrected and improved in the
subsequent study years, where students have more and more
distinct negative attitude on doping, and the physiotherapists
had the highest values, as they have the least negative atti-
tude on doping.

The analysis of the average score values for the attitude
of our respondents on the ethics of use of substances to im-
prove efficiency in sports, showed that there was a
statistically significant difference between the average score
values of the knowledge on side effects and attitudes. Stu-
dents, who considered that the use of substances for impro-
vement was unethical, also knew more about their side ef-
fects and had a distinctly more negative attitude on doping.
General knowledge of the prohibited substances did not
significantly affect perception of ethics.

The students with greater general knowledge on prohi-
bited substances showed better general perception in under-
standing frequency of use of the substance to improve
efficiency in sports. Adoption of the new global Anti-Doping
Code in 2015 resulted in atered rules. Today, it is clear that
one cannot possibly test all sports in the same manner and
that changes ought to be made to the manner as well asto the
approach to the fight against doping. People and their per-
ception of doping are much more important than new
analytica methods. The basis of the doping problem is
primarily harmfulness of the effects to certain organ systems
caused by the use of doping substances; young people should
be especially warned about this *.

Most common sources used by our students to obtain
information on doping, athough their selection did not affect
the knowledge and attitudes about doping, were printed me-
dia, books, pharmacists and personal trainers as well.
Slightly smaller but still significant number of reports that
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were persona physician and internet. The interesting thing is
that learning about doping from parents was not even within
the top five stated sources.

In their research, Blank et al. *° stated that the majority
of respondents sought information on the prohibited substan-
ces on the internet in publications and the least often from
physicians. As for the supplements, a high number of the re-
spondents considered that they had insufficient information
on supplements and the mgjority of the respondents stated
that they obtained information from multiple sources. The
students who obtained information from a single source
mainly referred to media as the source of data on dietary
supplements. The internet was the main source of informa
tion about dietary supplements for studentsin Poland *°. Sin-
ce a large number of respondents obtain information from
the media and from friends, the greatest attention should be
paid to promotion of proper use of dietary supplements,
which should be conducted by physicians and pharmacists.
According to foreign research, 72% of physicians and 89% of
medical nurses recommend the use of dietary supplements ™.

There are numerous research studies on the parents
role in the behaviour and attitude modulation in terms of
prevention of a high-risk behaviour related to sexua behav-
iour and smoking %. Nevertheless, there are no studies to
deal with the parents' impact on the behaviour of children in
connection with some other forms of high-risk behaviour,
such as doping. A purpose of such researches would be to as-
sess parents knowledge and attitudes depending on the
child's age, as afirst step towards proposing educational and
preemptive intervention. Parents were neglected in doping

prevention literature; now, with doping interventions shifting
towards prevention and education, this type of assessmentsis
needed as well as assessments in order to determine knowl-
edge and current education status of target groups, such as
parents. Based on the previous research, emphasis of future
educational campaigns should be put on the contents about
doping effects on health.

It is important to point out that results obtained in this
research are significant, but not sufficient which indicates
that there are other unidentified factors which could contri-
bute to greater knowledge and better attitudes regarding the
use of stimulative substances.

This study has some limitations, such as: the research
was not performed in al departments of the College of
Health and Professiona Studies; questionnaires were com-
pleted under the tutor’s supervision, which naturally resulted
in higher rate of desirable answers. Beside that the survey was
anonymous, the respondents personally handed in the completed
questionnaires to the person performing the survey.

Conclusion

The use of stimulative substances is not only a problem
of elite sportsmen, but it also exists in the general population
and represents ageneral socia problem.

The results obtained from the student population with
regard to the attitudes on the use of prohibited substances,
knowledge and informedness of doping adverse effects,
justify further similar researches.
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Abstract

Background/Aim. Despite considerable progtress in terms
of early myocardial revascularization and the use of me-
chanical circulatory support, cardiogenic shock continues to
be the leading cause of death in acute myocardial infarction.
The current recommendations of the European Society of
Cardiology advocate early revascularization of all critical
stenosis or highly unstable lesions in the state of cardiogenic
shock, while recently published studies favour the early re-
vascularization of the infarct related artery only, in patients
with acute myocardial infarction with the ST segment eleva-
tion (STEMI) presenting with cardiogenic shock. The aim
of the study was to assess the impact of the complete early
percutaneous myocardial revascularization in an acute myo-
cardial infarction complicated by cardiogenic shock on in-
tra-hospital mortality. Methods. The research was con-
ducted as a retrospective observational analysis of data ob-
tained from the hospital registry for cardiogenic shock. The
study group consisted of 235 patients treated in the period
from August 2007 until October 2016 for STEMI compli-
cated by cardiogenic shock. Three groups were formed. The
first group consisted of patients with one vessel disease who
underwent revascularization of infarct related artery; the
second group of patients had multi-vessel disease and only
culprit lesions were revascularized and the third one con-
sisted of patients with multi-vessel disease and the complete
myocardial revascularization performed. Additional sub-
groups were formed in reference to the intra-aortic balloon
pump (IABP) implantation. Intra-hospital mortality was an-
alyzed in all groups and subgroups. Results. Revasculariza-

Apstrakt
Uvod/Cilj. I pored znacajnog napretka rane miokardne re-

vaskularizacije 1 upotrebe mehanicke cirkulatorne podrske,
kardiogeni Sok i dalje predstavlja vodedi uzrok smrti kod

tion of the culprit lesion alone among patients with multi-
vessel disease was performed in 142 (60.4%) patients while
the complete revasculatization (revascularization of “cul-
prit” and other significant lesions) was performed in 28
(11.9%) patients with multi-vessel disease. There were 65
(27.7%) patients with single-vessel disease who underwent
revascularization of infarct related artery. The lowest mor-
tality was found in the group of patients with multi-vessel
coronary disease who underwent complete myocardial re-
vascularization and had IABP implanted (mortality was
35.7%). The difference in the mean value of the left ven-
tricular ejection fraction (EF) between the surviving and de-
ceased patients was statistically significant (p < 0.005). The
average EI' of survivors was 44% (35%—50%) while 30%
(25%—39.5%) deceased of patients. Based on the obtained
data, the mathematically predictive model was tested. The
receiver operating characteristic (ROC) curve showed that
our model is a good predictor of fatal outcome (p < 0.0005;
AUROC = 0.766) with the sensitivity of 80.3%, and the
specificity of 67%. Conclusion. STEMI complicated by
cardiogenic shock is still associated with a high mortality
rate. Complete myocardial revascularization independently
as well as in combination with an IABP, significantly re-
duces mortality in patients with acute STEMI complicated
by cardiogenic shock.

Key words:

myocardial infarction; shock, cardiogenic; myocardial
revascularization; percutaneous coronary intervention;
mortality.

akutnog infarkta miokarda. Aktuelne preporuke Evropskog
udruzenja kardiologa preporucuju ranu revaskularizaciju
svih kriti¢nih stenoza ili visoko nestabilnih lezija kod stanja
kardiogenog soka, dok skorasnje studije preporucuju ranu
revaskularizaciju samo infarktne koronarne arterije kod bo-
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lesnika sa akutnim infarktom miokarda sa ST segment ele-
vacijom (STEMI) i kardiogenim Sokom. Cilj studije bio je da
analizira uticaj kompletne rane perkutane miokardijalne re-
vaskularizacije u akutnom infarktu komplikovanim kardio-
genim Sokom na intrahospitalni mortalitet. Metode. Istrazi-
vanje je sprovedeno kao retrospektivna opservaciona analiza
podataka dobijenih iz bolnickih registara za kardiogeni sok.
Studijska grupa imala je 235 bolesnika lecenih u periodu od
avgusta 2007. do oktobra 2016. godine zbog STEMI kom-
plikovanim kardiogenim $okom. Formirane su tri grupe. Pr-
va grupa sastojala se od bolesnika sa boles¢u jednog krvnog
suda podvrgnutih revaskularizaciji, arterije povezane sa in-
farktom. Drugu grupu ¢inili su bolesnici sa multisudovnom
boleséu, kod kojih je samo revasulizirana culprit lezija, a
tre¢u grupu ¢inili su bolesnici sa multi-sudovnom bolescu i
kompletnom revaskularizacijom miokarda. Dodatne sub-
grupe formirane su na osnovu implantaciju intraaortne ba-
lon pumpe (IABP). Intrahospitalni mortalitet analiziran je u
svim grupama i subgrupama. Rezultati. Revaskulsrizacija
samo culprit lezije kod bolesnika sa multisudovnom boleséu
ucinjena je kod 142 (60,4%) bolesnika, dok je kompletna re-
vaskularizacija (revaskulatizacija culprit i ostalih znacajnih le-
zija) kod bolesnika sa multisudovnim lezijama ucinjena kod
28 (11,9%) bolesnika. Sezdeset pet (27,7%) bolesnika sa

jednosudovnom boleséu podvrgnuto je revaskularizaciji in-
farktne arterije. Najnizi mortalitet bio je u grupi bolesnika sa
multisudovnom koronarnom boleséu koji su podvrgnuti
kompletnoj revaskularizaciji i implantaciji IABP (mortalitet
35,7%). Razlika u srednjoj vrednosti ejekcione frakcije leve
komore (EF) izmedu prezivelih i umrlih bila je statisticki
znacajna (p < 0,005). Prose¢na vrednost EF kod prezivelih
bila je 44% (35%—50%), dok je kod umrlih iznosila 30%
(25%—-39,5%). Na osnovu koriséenih podataka, testiran je
matematicki prediktivni model. Reciever operating characteristics
(ROC) kriva pokazala je da je nas§ model dobar pokazatelj
fatalnog ishoda (p < 0,0005; AUROC = 0,766), uz senzitiv-
nost od 80,3% i specificnost 67%. Zaklju¢ak. STEMI
komplikovan kardiogenim $okom jos$ uvek je udruzen sa vi-
sokom stopom mortaliteta. Samo kompletna revaskulariza-
cija miokarda, kao i u kombinaciji sa IABP, znacajno sma-
njuje mortalitet kod bolesnika sa akutnim STEMI kompli-
kovanim kardiogenim Sokom.

Kljucne reci:

infakrt miokarda; Sok, kardiogeni; miokard,
revaskularizacija; perkutana koronarna intervencija;
mortalitet.

Introduction

Cardiogenic shock is the state of critical tissue hypoper-
fusion, resulting from cardiac failure which is in 75% of cas-
es caused by acute myocardial infarction'”. The incidence
of cardiogenic shock in acute myocardial infarction is 5%-—
15%*.

Despite the significant therapeutic progress, primarily
in the sense of early myocardial revascularization strategy
and aggressive inotropic and vasopressor support, cardio-
genic shock continues to be the leading cause of death in
acute myocardial infarction with the mortality rate of 42%—
48% .

Data obtained from a limited number of studies show a
possible reduction in hospital mortality related to cardiogenic
shock, which is associated with the strategy of performing
early myocardial revascularization in this group of patients *.

The current European Guidelines on Myocardial Re-
vascularization recommend early myocardial revasculariza-
tion either by percutaneous coronary intervention or coro-
nary artery bypass grafting (CABG). Also, revascularization
of culprit lesion and all critical stenosis or highly unstable le-
sions was highly encouraged in cardiogenic shock at that
time by the guideline .

When it comes to the use of an intra-aortic balloon
pump (IABP) in cardiogenic shock caused by acute myocar-
dial infarction, the valid recommendation of the European
Society of Cardiology (ESC) and the American College of
Cardiology/American Heart Association (ACC/AHA) guide-
lines do not recommend routine IABP implantation, except
in the case of mechanical complications of acute myocardial
infarction, in order to bridge to surgery '” "',
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Methods

The research was conducted as a retrospective observa-
tional analysis of data obtained from the hospital information
system of the Institute of Cardiovascular Diseases of Voj-
vodina in Sremska Kamenica. The study group consisted of
235 patients with ST-elevation myocardial infarction
(STEMI) complicated by cardiogenic shock who were treat-
ed in the period from August 2007 until October 2016. The
inclusion criterion was the STEMI of any localization with
signs of cardiogenic shock according to the current guide-
lines of the ESC as well as urgent coronarography and pri-
mary percutaneous coronary intervention (pPCI) 0,

Patients in whom cardiogenic shock developed before
urgent coronarography were analyzed. The criteria used for
the diagnosis of cardiogenic shock (Killip Class IV) were:
systolic blood pressure less than 90 mmHg lasting longer
than 30 minutes, or the necessity of vasopressor therapy in
order to achieve systolic arterial blood pressure value > 90
mmHg; pulmonary congestion or elevated left ventricular
filling pressures; signs of tissue perfusion disorder with at
least one of the following criteria: altered mental status, cold,
sticky skin, oliguria (< 0.5 mL/kg/h); elevated serum lactate
(> 1.5 mmol/L) ' Patients who failed pPCI or had fatal
outcome during intervention were not included in the analysis.

Total ischemic time could not be determined since these
patients were already in a severe general condition and car-
diogenic shock at admission, and the data on the onset of
symptoms were unreliable or impossible to obtain.

The primary goal was to assess the impact of the com-
plete early percutaneous myocardial revascularization in
acute myocardial infarction complicated by cardiogenic
shock on intra-hospital mortality, while the secondary goal
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was to assess the impact of the intra-aortic balloon pump
(IABP) in cardiogenic shock caused by acute myocardial in-
farction on intra-hospital mortality.

As part of the patient admission and preparation process
for PCI, all patients were admitted to the Coronary Care
Unit, where clinical examination and electrocardiography
(ECG) were performed and blood was taken to determine the
markers of myocardial necrosis. All patients were sedated,
endotracheally intubated and placed on invasive mechanical
ventilation. All patients were given the circulatory support in
terms of vasopressors and/or inotropes. After an adequate
preparation, urgent coronarography and pPCI were per-
formed in all patients at the catheterization laboratory (Cath
Lab). Depending on a patient's clinical condition, echocardi-
ography was performed before or after percutaneous coro-
nary intervention.

Complete percutaneous coronary myocardial revascu-
larization involved not only mechanical revascularization of
culprit lesions but also other critical stenoses in both the in-
farct and other coronary arteries. The method of revasculari-
sation of only ,,culprit lesions®, or complete revascularization
was decided by the interventional cardiologist during the
procedure depending on the form and type of a lesion, re-
garding its suitability and feasibility for the complete revas-
cularization.

Implantation of the intra-aortic balloon pump (IABP
Datascope, Corp Mahwah, NJ USA) was assessed and de-
cided on by the interventional cardiologist according to clini-
cal condition of the patient. Since this was a retrospective
follow-up, there were no clearly defined criteria for the IABP
implantation, so the decision on implantation was made by
the interventional cardiologist.

All implantations were performed at the Cath Lab dur-
ing or after the percutaneous coronary intervention PCI pro-
cedure.

Accordingly, three large groups were formed. The first
group consisted of patients with one vessel disease who un-
derwent revascularization of infarct related artery; the second
group was made up of patients with multivessel disease and
only culprit lesions revascularized, and the third one con-
sisted of patients with multi-vessel disease and the complete
myocardial revascularization performed. Additional sub-
groups were formed within these three large groups in refer-
ence to the IABP implantation. Intra-hospital mortality was
analyzed in all groups and subgroups. The patients with un-
successful revascularization of culprit lesion were excluded
from the analysis.

In this paper, the following measures of the descriptive
statistics were used: arithmetic mean, standard deviation,
median, quartiles, frequencies, and percentages. For the
comparison of the mean values of variables of two popula-
tions, the independent samples t-test and the Mann-Whitney
test were used. The correlation of the categorical variables
was examined using the Chi-square (¢°) test for the contin-
gency tables or the Fisher test. The effects of variables on the
treatment outcome were determined using the univariate and
multivariate binary logistic analyses. Determining the out-
come prediction markers was assisted by the recieves oper-

ating characteristic (ROC) curves. The Kaplan Meier and
Cox regression analyses were used for the statistical analysis
of survival.

Statistical analysis and data processing were done using
the Statistical Package for Social Sciences — SPSS program
for Windows, Version 17.0 (SPSS Inc. Chicago, IL), in
which the significance limit was p < 0.05.

Results

This study included 235 patients, 137 (58.3%) men and
98 (41.7%) women. The average age of men was 64.94 +
10.87 years while the average age of women was 68.87 +
11.05 years. Demographic characteristics, risk factors for is-
chemic heart disease, and early history of myocardial in-
farction of the patients included in the study are shown in
Table 1. Urgent coronarography and then primary PCI were
performed in all patients. Urgent coronarography found 65
(27.7%) patients with single-vessel coronary disease and 170
(72.3%) patients with multi-vessel coronary disease. One
hundred and twenty-seven (54%) patients had anterior wall
STEMI, while 108 (46%) patients had inferior wall STEMI.
Revascularization of the culprit lesion alone among patients
with multi-vessel disease was performed in 142 (60.4%) pa-
tients, while the complete revascularization (revasculariza-
tion of ,,culprit” and other significant lesions) among patients
with multi-vessel disease was performed in 28 (11.9%) pa-
tients. There were 65 (27.7%) patients with single-vessel dis-
ease who underwent revascularization of infarct related ar-
tery.

Intra-aortic balloon pump was implanted in 84 (35.7%)
patients (Table 1), predominantly in patients with anterior
wall STEMI (75%) and in 25% of patients with the inferior
wall STEMI. TABP was significantly more often implanted
in patients with the anterior wall STEMI (p = 0.0005). Mor-
tality in relation to the type of coronary disease and the im-
plantation of IABP is shown in Figure 1. There was a statis-
tically significant difference in the mortality rate among the
groups (p = 0.046), and the lowest mortality was found in the
group of patients with multi-vessel coronary disease who un-
derwent complete myocardial revascularization and IABP
was implanted (mortality was 35.7%). However, the Kaplan-
Meier survival curve and Cox regression analysis showed
that there are no statistically significant difference
(p=0.220) in survival length between the groups (Figure 2).

The intra-hospital mortality rate of the sample was
62.6% (Table 1). Implantation of IABP (p = 0.406), type of
infarction (p = 0.171) as well as whether it was single or
multi-vessel coronary disease (p=0.341) did not signifi-
cantly affect mortality. Mechanical complications of STEMI
appeared as ventricular septal defect in 5 (2.1%) patients,
rupture of the papillary muscle of the mitral valve also in 5
(2.1%) patients and as the tamponade due to the rupture of
the free wall of the myocardium in 1 (0.4%) patient. The to-
tal mortality of patients with mechanical complication was
high (90.9%), but there was no statistically significant differ-
ence in regards to the mortality of patients without mechani-
cal complication (p=0.219).
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Table 1
Demographic and clinical characteristics of patients
Multi-vessel and ~ Multi-vessel and
Variable All patients Single-vessel comple.te revas- incompls:te re- b
(n=235) (n=65) cularization vascularization
(n=28) (n=142)

Sex, n (%)

male 137 (58.3) 38 (27.7) 25 (18.2) 74 (54.1) 0.001

female 98 (41.7) 27 (27.5) 33.1) 68 (69.4)
HTA, n (%) 137 (58.3) 37 (27) 14 (10.2) 86 (62.8) 0.425
DM, n (%) 64 (27.2) 13 (20.3) 8 (12.5) 43 (67.2) 0.333
HLP, n (%) 44 (18.7) 7 (15.9) 9 (20.5) 28 (63.6) 0.066
Smoking, n (%) 75 (31.9) 20 (26.7) 6 (8) 49 (65.3) 0.326
Heredity, n (%) 44 (18.7) 16 (36.4) 6 (13.6) 22 (50) 0.249
Previous MI, n (%) 17 (7.2) 3(17.6) 1(5.9) 13 (76.5) 0.202
Age (years), mean (range) 69.0 (59.0-75.0) 68.0 (58.5-73.0) 64.5 (55.5-73.0)  70.0 (61.0-76.0) 0.237
EF (%), mean (range) 36.0 (27.0-46.0) 39.0 (30.0-48.0) 35.0(21.5-44.5)  35.0(27.0-46.0) 0.249
Localization, n (%)

inferior 108 (46.0) 26 (24.1) 11 (10.2) 71 (65.7) 0.307

anterior 127 (54.0) 39 (30.7) 17 (13.4) 71 (55.9)
Mechanical complications, n (%)

None 224 (95.2) 61(93.9) 28 (100) 135 (95.1)

VSD 5(2.1) 3 (4.6) 0 (0) 2(1.4)

RPM 52.1) 1(1.5) 0(0) 4(2.8) 0.598
Tamponade, n (%) 1(0.4) 0 (0) 0 (0) 1(0.7)
TIMI Flow, n (%)

0 20 (8.5) 4 (20) 3(15) 13 (65)

1 9(3.8) 6 (66.7) 0 (0) 3(33.3)

2 25 (10.6) 7 (28) 0(0) 16 (64) 0215

3 181 (77) 48 (26.5) 23 (12.7) 110 (60.8)
TIMI Code, n (%)

TF<3 54 (23) 17 (31.5) 5(9.3) 32(59.3) 0.670

TF=3 181 (77) 48 (26.5) 23 (12.7) 110 (60.8)

EX - died; IABP — intra-aortic balloon pump; HTA — arterial hypertension; DM — diabetes mellitus; HLP — hyperlipidaemia;
MI — myocardial infarction; EF — ejection fraction; VSD — ventricular septal defect; RPM — rupture of papillary muscle;
TIMI — thrombolysis in myocardial infarction.
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Fig. 1 — Percutaneous myocardial revascularization, intra-aortic balloon pump

(IABP) use and mortality.

MVD — multivessel disease; CR — complete revascularization.
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Fig. 2 — Kaplan Meier Curve of intra-hospital survival in relation to the type of coronary disease and revasculariza-
tion; MVD — multi-vessel disease; CR — coronary revascularization; (p > 0.05).

Table 2
Age, EF, complete percutaneous revascularization, TIMI flow and influence on mortality

Univariate binary logistic regression

Multivariate binary logistic regression

iabl
Variable OR (95%CI) p-value OR (95%CD) p
Age (year) 1.029 (1.005-1.054) 0.019 1.035 (1.007-1.064) 0.015
EF (%) 0.928 (0.904-0.953) <0.0005 0.924 (0.899-0.950) <0.0005
Complete revascularization 0.500 (0.291-0.858) 0.012 0.413 (0.222-0.767) 0.005
TIMI Flow 0.395 (0.195-0.800) 0.010 0.409 (0.183-0.916) 0.030
EF - left ventricular ejection fraction, TIMI — thrombolysis in myocardial infarction.
OR - odds ratio; CI — confidence interval.
Table 3
ROC curve — Age and ejection fraction in the fatal outcome prediction
Parameters ROC curve
Area (95% CI) Cut-off Sensitivity Specificity p
Age (year) 0.598 (0.523-0.672) 65.5 63.3% 51.1% 0.012
Ejection fraction (%) 0.728 (0.660-0.796) 38.5 72.1% 68.2% < 0.005

ROC - reciever operating characteristic; CI — confidence interval.

In the investigated group of patients, age affected the
occurrence of fatal outcome (p=0.015) (Table 2). The aver-
age age of the survivors was 64.5 (56-73) years and the de-
ceased 70 (62-76) years. The odds ratio for age was 1.035
(1.007-0.064), which means that the increase of 1 year in life
age increases the risk of fatal outcome by 3.5%. The ROC
curve showed that age of patients was not a good marker for
the prediction of fatal outcome (area = 0.598; sensitivity =
63.3%; specificity = 51.1%), (Table 3). The difference in the
mean value of the left ventricular ejection fraction (EF) be-
tween the surviving and deceased patients was statistically
significant (p <0.005), (Table 3). The average EF of survi-
vors was 44% (35%-50%), while it was 30% in the deceased
ones (25%-39.5%). The OR for the EF was 0.924 (0.899—
0.950). The increase of EF by 1 decreased the risk of death

by 7.5%. The ROC curve in Table 3 shows that the EF can
be a good marker for the prediction of fatal outcome (area =
0.728; sensitivity = 72.1%: specificity = 68.2%).

The incidence of complete revascularization was sig-
nificantly lower in the female patients (30.6% in relation to
46% of men, p <0.025) while mortality was significantly
higher (p < 0.0005).

The quality of TIMI flow after the stent implantation on
the “culprit lesion” affected the occurrence of fatal outcome
(p=10.030). The OR for TIMI flow was 0.409 (0.183-0.916).
The patients with TIMI 3 flow had nearly 60% lower risk of
fatal outcome (Table 2).

Based on the obtained data, the mathematically predic-
tive model was tested. The Hosmer-Lemeshow test was per-
formed proving that the model was good (p = 0.124). The

Petrovi¢ M, et al. Vojnosanit Pregl 2019; 76(2): 152—160.



Vol. 76, No 2

VOIJNOSANITETSKI PREGLED

Page 157

ROC curve showed that our model was a good predictor of
fatal outcome (p < 0.0005; AUROC = 0.766). The cut-off
value was 55.8235 while the sensitivity was 80.3%, and the
specificity 67% (Figure 3).

The mortality of patients in reference to the type of cor-
onary disease is shown in Table 4. There was a statistically
significant difference in mortality rate between the groups (p
< 0.018). The lowest mortality rate was in the group of pa-
tients who had multi-vessel coronary disease and underwent
complete myocardial revascularization (42.9%). It is impor-
tant to note that the sample in this group of patients was
smaller than in other two groups. The Kaplan-Meier and Cox
regression analyses did not show a statistically significant
difference (p = 0.226) in the length of survival among the pa-
tient groups (Figure 4).

The mortality analysis in relation to TIMI flow after the
stent implantation showed that the highest mortality rate was
in the patients with TIMI 0 flow (80% of the deceased),
while the lowest mortality rate was in the patients with TIMI
3 flow (58% of the deceased). However, there was no statis-
tically significant difference in mortality between the groups
(p=0.071) (Table 5).

Table 4
Mortality of patients in reference to the type of coronary
disease
Type of coronary Mortality [n (%) within groups]
disease No Yes Total p
Singlevessel 28 (43.1) 37(56.9) 65(27.7)
Multivessel and
complete 16 (57.1) 12(42.9) 28(11.9) 018
revascularization
Multivessel and
incomplete 44 (31.0) 98 (69.0) 142 (60.4)
revascularization
Table 5
Mortality in relation to TIMI flow
Mortality, n (%)

TIMI flow No Yes p value

0 4 (20) 16 (80)

1 2(222) 7(77.8)

2 6 (24) 19 (76) 0.071

3 76 (42) 105 (58)

TIMI - thrombolysis in myocardial infarction.
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Fig. 4 — Length of survival among the patient groups.
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Discussion

Our retrospective research analyzed the influence of the
complete early myocardial revascularization in acute myo-
cardial infarction with ST elevation complicated by cardio-
genic shock as well as the influence of the IABP on the intra-
hospital mortality.

In the research carried out by Kolte et al. ', based on the
database of patients with STEMI complicated by cardiogenic
shock in the United States (US), which included around 2 mil-
lion patients from 2003 to 2010, the incidence of cardiogenic
shock was 7.9% and it occurred statistically significantly more
frequent in patients older than 75 years as well as in women.

The average age of the patients involved in our study,
the higher proportion of anterior wall myocardial infarction
as well as the average age of deceased patients included in
our retrospective study were in accordance with the results of
studies conducted in the US, as well as the SHOCK trial reg-
istry 14,15

The results of our study showed a high intra-hospital
mortality in the patients with acute myocardial infarction
complicated by cardiogenic shock (62.6%), despite the use of
primary percutaneous coronary intervention, which are sig-
nificantly higher than the results of other randomized studies
and registers where the intra-hospital mortality rate was
42%-48% .

The intra-hospital mortality rate, according to the re-
sults of the SHOCK II trial, was slightly lower and amounted
to 40%, with the limitation that the patients with incipient car-
diogenic shock were included in the study '*"7. In Serbia, the in-
tra-hospital mortality rate of patients with STEMI is 7% '*.

High intra-hospital mortality in our patient sample
could be explained by the strict patient selection criteria so
that all patients prior to primary percutaneous coronary in-
tervention had clear clinical signs of the acute heart failure of
the Killip IV class.

There was a statistically significant difference in the
mortality among the investigated groups. The lowest mortal-
ity was in the group of patients who had multi-vessel coro-
nary disease that was suitable for complete revascularization.
However, this group of patients was the most uncommon,
since more frequent were patients with multi-vessel disease
that was not suitable for complete myocardial revasculariza-
tion (diffuse atherosclerotic disease, chronic total occlusion,
massive calcification).

The results of our research showed that the average EF
on echocardiography in the patients treated for acute myo-
cardial infarction complicated by cardiogenic shock was es-
timated to be 36% (27%—46%) which corresponds to the re-
sults of other studies and registers. A study by Garcia-Alva-
rez et al. '’ carried out in Spain showed that there was a sig-
nificant decrease in systolic function in the group of patients
with acute myocardial infarction in cardiogenic shock who
died, which was echocardiographically estimated to be 25%
+ 10%. The results of the IABP-SHOCK II trial showed that
among patients with acute myocardial infarction in cardio-
genic shock an average EF estimated by echocardiography
was 25% '°.

According to Rasoul et al. ** and Toma et al. *', multi-
vessel coronary disease was present in 40% of patients with
STEMILI. Patients with multi-vessel coronary disease had poorer
outcomes than patients with single-vessel coronary disease, and
the question of whether to revascularize culprit lesion only in
acute myocardial infarction or perform complete myocardial re-
vascularization is still subject to discussion .

The data from the TRANSLATE ACS observational
study showed that the complete revascularization in patients
with STEMI and multi-vessel coronary disease was associ-
ated with the lower risk of readmission after 6 weeks as well
as the lower risk of major adverse cardiovascular events after
6 weeks and 1 year ».

The results of SHOCK study showed that, although
there was no benefit after 30 days among patients with car-
diogenic shock resulting from the left ventricle failure due to
STEMI, the early revascularization strategy was superior to
the initial medical stabilization after 6 and 12 months of fol-
low-up, especially among patients under 75 years of age.
Based on the results of the SHOCK study, early myocardial
revascularization either by the percutaneous coronary inter-
vention or by the coronary artery bypass grafting is now the
class I recommendation according to the current ESC and
ACC/AHA guidelines, whereby, in the state of cardiogenic
shock, the revascularization of all critical stenoses or highly un-
stable lesions besides the culprit lesion is encouraged. The mor-
tality rate of surgically revascularized patients was similar in this
high-risk group of patients to patients who were revascularized
by the percutaneous coronary intervention ',

The results of our study confirmed the results of several
randomized studies and registers (PRAMI, CvIPRIT)***
along with the recommendations of the European and Amer-
ican Society of Cardiology '“"'. However, they differ from
the results of the recently published CULPRIT SHOCK trial
on patients with acute myocardial infarction complicated by
cardiogenic shock and evidence of multi-vessel coronary
disease on coronarography. It showed that the risk of fatal
outcome was lower in patients who underwent culprit-lesion-
only pPCI compared to patients who underwent complete re-
vascularization *°.

In our investigation, the patients with the complete my-
ocardial revascularization and multivessel disease had sig-
nificantly lower intra-hospital mortality rate than the patients
with multivessel disease and culprit lesion revascularization
only, and the patients with singlevessel disease.

IABP has been the most commonly used type of me-
chanical circulatory support for nearly five decades *’. It im-
proves perfusion of coronary arteries in the diastole and by
decreasing afterload leads to the reduction in myocardial ox-
ygen demand, leading to an increase in cardiac output. As for
the use of IABP in cardiogenic shock caused by acute myo-
cardial infarction, according to the results of the IABP
SHOCK II study, the use of TABP did not lead to a signifi-
cant reduction in a 30-day, 6-month and 12-month mortality
in patients with acute myocardial infarction complicated by
cardiogenic shock who underwent pPCI '*'". Today, the cur-
rent European as well as American STEMI guidelines, do not
recommend routine use of TABP in cardiogenic shock pa-
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tients (class III recommendations), except for the mechanical
complications of acute myocardial infarction in order to
bridge the time to surgery '*'".

In the period from 2007 to 2016, during which the data
for our research were collected, the only available type of
mechanical circulatory support at our centre was IABP. Ac-
cording to the results of our study, IABP was more fre-
quently implanted in the patients with the anterior wall
STEMI complicated by cardiogenic shock. This could be ex-
plained by the commonly more severe clinical state with the
development of acute heart failure in the patients with the an-
terior wall STEMI.

Among the patients with the TABP who underwent the
complete myocardial revascularization, the total intra-hospi-
tal mortality was statistically significantly lower compared to
other patient groups.

The patients with TIMI 3 flow after the stent implanta-
tion on culprit lesion had lower mortality compared to the

patients with TIMI flow less then 3, although there was no
statistically significant difference between the groups.

Multivariate binary logistic regression using all avail-
able variables identified 4 multivariate predictors of death:
age, EF, complete revascularization and TIMI flow. A pro-
spective validation of the predictive model was planned.

Mehta et al. ** showed in their work that when the TIMI
flow was less than 3, it represented an independent predictor
of mortality. In our work TIMI flow was not an independent
predictor of mortality, but its impact on mortality depended
on the presence of other variables.

Conclusion

STEMI complicated by cardiogenic shock is still asso-
ciated with a high mortality rate. Complete myocardial re-
vascularization, independently and in combination with
IABP, significantly reduces mortality in patients with acute
STEMI complicated by cardiogenic shock.
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Abstract

Background/Aim. Development of inflammatory chang-
es, fibrosis and loss of morphological structures of the in-
terstitium have an important role in pathogenesis of primary
glomerulonephritis, affecting the development, course and
prognosis of the disease. The aim of this study was to de-
termine the influence of changes in the interstitium on the
prognosis of primary glomerulonephritis. Methods. The re-
search included 216 patients suffering from different types
of primary glumeronephritis treated at the Clinic for Ne-
phrology and Clinical Immunology of the Clinical Center of
Vojvodina, Serbia who were being monitored on average
for 77.5 months. After determining on pathohistological di-
agnosis of the type of glomerulonephritis, renal changes in
the interstitium were quantified. Numerical density in the
tissue volume unit and structure of infiltrates of the inter-
stitium were established by using the Weibel system (M42)
incorporated into light microscope. Routine analyses were
performed by using standard laboratory procedure. Results.
During the research period the highest numerical density of
infiltrates was verified in extracapillary glomerulonephritis
(147,869 X mm), slightly less in membranoproliferative

Apstrakt

Uvod/Cilj. Razvoj inflamatornih promena i oziljavanja i
gubitak morfoloskih struktura intersticijuma zauzimaju
znacajno mesto u patogenezi primarnih glomerulonefritisa,
§to utice na nastanak, tok i prognozu ove bolesti. Cilj
istrazivanja bio je da se ispita uticaj promena u intersticiju-
mu na prognozu primarnih glomerulonefitisa. Metode. Is-
pitivanjem je bilo obuhvaceno 216 bolesnika sa razli¢itim ti-
povima primarnih glomerulonefritisa lecenih na Klinici za
nefrologiju i klinicku imunologiju Klinickog centra Vojvodi-
ne koji su praceni prosecno 77,5 meseci. Nakon utvrdivanja
patohistoloske dijagnoze tipa glomerulonefritisa, kvantifiko-
vane su promene u intersticijumu bubrega. Odredivana je

glomerulonephritis (116,800 X mm-3) and focal segmental
glomerulosclerosis (96,147 X mm-), and the least being in
glomerulonephritis with minimal changes (11,416 X mm-).
In all types of glomerulonephritis, apart from glomeru-
lonephritis with minimal changes, there was a significantly
(p < 0.0005) higher numerical density and incidence of infil-
trate cells in relation to the control group. By comparing the
numerical density of infiltrates of all cells to the parameters
of renal function, a significant (p < 0.01) correlation of the-
se phenomena was established. In order to get a better in-
sight into the speed of progression of renal failure by setting
a numerical limit of the density of infiltrates < 100,000 /
> 100,000 cells/mm?3, regardless of the type of glomeru-
lonephritis, a prognostic predictor was established on the
basis of which the patients with lower infiltration of the in-
terstitium had significantly (p < 0.005) lower progression of
renal failure. Conclusion. Density of infiltrates in the inter-
stitium in primary glomerulonephritis is an important eatly
prognostic predictor of progression of renal failure.

Key words:
glomerulonephritis; renal insufficiency; connective
tissue; prognosis; histological techniques.

numericka gustina u jedinici zapremine tkiva i struktura in-
filtrata koris¢enjem Weibel-ovog sistema (M42) inkorpori-
sanog u svetlosni mikroskop. Rutinske analize radene su
standardnom laboratorijskom procedurom. Rezultati: To-
kom ispitivanog perioda najveca numericka gustina infiltrata
verifikovana je kod esktrakapilarnog glomerulonefritisa
(147 869 X mm3), nesto manja kod membranoproliferativ-
nog glomeruloneftitisa (116 800 X mm) i fokalnosegment-
ne glomeruloskleroze (96 147 X mm3), a najmanja kod
glomerulonefritisa sa minimalnim promenama (11416 X
mm-). Kod svih tipova glomeruloneftritisa, osim glomerulo-
nefritisa sa minimalnim promenama, ustanovljena je zna-
cajno (p < 0,0005) veca numericka gustina i zastupljenost
Celija infiltrata u odnosu na kontrolnu grupu. Uporedujuci
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numericku gustinu infiltrata svih Celija sa parametrima
bubrezne funkcije, utvrdena je znacajna (p < 0,01) poveza-
nost ovih pojava. Radi boljeg uvida u brzinu progresije
bubrezne insuficijencije postavljenjem numericke granice
gustine infiltrata < 100 000 / > 100 000 celija/mm3 nezavi-
sno od tipa glomerulonefritisa, ustanovljen je prognosticki
prediktor na osnovu kojeg su bolesnici sa manjom infiltraci-
jom intersticijuma imali znacajno (p < 0,005) sporiju progre-

siju bubrezne insuficijencije. Zaklju¢ak. Gustina infiltrata u
intersticijumu kod primarnih glomerulonefritisa je vazan,
rani prognosticki prediktor progresije bubrezne insuficijen-
cije.

Kljucne reci:
glomerulonefritis; bubreg, hroni¢na insuficijencija;
vezivno tkivo; prognoza; histoloske tehnike.

Introduction

Primary glomerulonephritis (GN) is a significant group
of diseases which can lead to chronic renal failure (CRF).
The prognosis of these diseases, apart from changes on glo-
meruli, is aso affected by inflammatory changes in inter-
stitium which are aimost always more or less present*. In
previously conducted studies, the authors analyzed cellular
infiltrates in interstitium by using monoclonal antibodies?.
All types of primary GN reported a significant increasein the
number of T lymphocytes in the interstitium from 6 to 11
times per area unit comparing to healthy kidneys in which
there is a smaller number of leukocytes intraglomerularly
and in the interstitium®“. The experimental models showed
that cellular infiltrate always appears first perivascularly
around the hilar glomerular arteriole in the first 12 hours
since nephrotoxic serum has been administered, with a ten-
dency to spread periglomerularly and only after 7 days dif-
fusely on the interstitium °. Hu et al. ® indicated that the dom-
inant change of infiltration of the interstitium is around the
glomeruli which is positively correlated with the frequency
of ruptures of the Bowman capsule. It is known that infiltra-
tion of the intergtitium is a prerequisite of formation of fibrosis
of the intergtitium and tubular atrophy whose main promoters
are macrophages including a large number of mechanisms as
well as the possibility for direct a macrophage-myofibroblastic
change”™. Therefore, the development of inflammatory chang-
es, fibross and loss of morphologica structure of these parts of
nephrons leads to CRF progression *°.

Previous studies showed that cellular infiltrates of the
lowest density can be found in postinfective GN, slightly
denser in focal and diffuse mesangioproliferative GN
(MzPGN foc., MzPGN dif., respectively), even denser in
membranoproliferative GN (MPGN) and the densest infil-
tratesin extracapillary GN (RPGN). In al types of GN a pos-
itive correlation of density of cellular infiltrates with a dis-
ease prognosis was established *. According to the dataiin lit-
erature, decreasing of rena function correlates more sig-
nificantly with the changes in the interstitium (infiltration,
fibrosis, tubular atrophy) in comparison with the glomerular
changes ™. Changes in the interstitium are an independent
determinant of the development of CRF as well as primary
changes on glomeruli which was confirmed in the study of
Ihm ** who have shown that hypertension is also signifi-
cantly more frequent and more prevaent in the developed
changes in the interstitium. Based on the abovementioned, it
is important to quantify changes in the interstitium in order
to provide better treatment to these patients™.

The aim of this research was to quantify cellular infil-
tration in the interstitium in primary GN, compare the veri-
fied changes in relation to the control group and determine
the correlation of cellular infiltration in the interstitium with
the relevant parameters of the renal function.

Methods

The research involved 216 patients with different types
of primary GN who were treated at the Clinic for Nephrol-
ogy and Clinical Immunology of the Clinical Center of Vo-
jvodina, Serbia. The patients were being monitored in the pe-
riod of 10 years. The beginning of monitoring patients was
based on establishing a histopathological diagnosis of the
GN type. The end of monitoring patients was defined by the
last clinical control or the diagnozed end-stage rena disease
and initiation of dialysis.

In the first part of the research, demographic, biochemi-
cal parameters (concentration of urea and creatinine) and en-
dogenous creatinine clearance were analyzed. The concen-
tration of creatinine in the blood and urine were measured by
the Jaffé method — alcaline picrate reaction. Creatinine clear-
ance (CrCl) was calculated by using the formula: CrCl = [U,
x 24 h volume (mL)] / [Sy % 1440 (min)]; Note: Ug-urine
creatinine (umol/L), S - serum creatinine (umol/L). After
that, the CrCl was calculated, and the obtained value was
normalized in comparison to the body surface of 1.73 m%
The calculated values were compared to the expected values
with respect to the gender and the age of the patient.

In order to get a better insight into the speed of de-
creasing of renal function during the research period in com-
parison with the GN type, we defined an average monthly
decline of CrCl (mL/min) in our parients. The calculated
value was the result of the difference in creatinine clearance
at the begining and at the end of the research divided by the
number of months of monitoring the patients.

In the second part of the research, density of cellular in-
filtrates of the interstitium was determined by using the
quantitative method. The study included the patients who
provided sufficient materia for both types of microscopy and
whose findings of light and immunofluorescence microscopy
were compatible with regard to definitive diagnosis.

Kidney samples were taken by performing a classica
percutaneous renal biopsy by using Tru-Cut needles with di-
ameters of 1.6 and 2.0 mm. One part of the material was sent
for immunofluorescence microscopy. The other part of the
material was fixed in 70% alcohol, processed for hematoxy-
lin-eosin staining and embedded in paraffin. In order to de-
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termine the numerical parameters of the interstitium, the ma-
terial was cut with microtome in 20 incisions at thickness of
5 um, taking every even number incision to avoid en error of
double counting the same cell, which means that 10 ater-
nating incisions were done. Within these incisions, the kid-
ney interstitium was being observed and interstitium infiltra-
tion was being quantitatively determined. In other words, the
numerical density is arelative stereological dimension which
shows how many particles there are per volume unit. In our
research, for the reason of having the particle size considera-
bly smaller than the thickness of the incision which was 5
pm, we used a thick incision and applied the Abercrombie ™
method of determining the numerical density for the thick
incisions. According to this method the thickness of the inci-
sion on the side is to be observed, and the particles whose
center isin theincision itself and the ones whose center isin
the layer above or below the thickness of the incision, i.e., in
one of the over incisions, are to be counted. In order to cal-
culate the numerical density we used the formula according
to the aforementioned author: Nv = NA / (t+D); Note: NV —
numerical density, NA — the number of cells at the cross-
section, t-thickness of the incision, D — the average diameter
of the cells.

According to Weibel and Gomez °, for the purpose of
counting cells, a multipurpose system M42 was used and it
was introduced in order to avoid a large number of cross-
sections of outlines or contours of the studied structure with
the test lines. Number 42 represents the number of the test
lines which can be struck. The advantage of the system is
transparency during counting although the mesh does not
cover the entire observed field. The view of the Weibel and
Gomez system on the interstitium of our patientsis shown in
Figure 1.

Quantifying the numerical density was performed at
magnification 400, with an incorporated “mesh”, i.e., a test-
ing system, into the eyepiece (Carl Zeis GF-Pw 10x). A sys-
tem incorporated into the microscopic system with a video
camera was aso used. In both cases there was a calibrated
distance between two adjacent lines at 1.04 or 2.08 pm . At
least 10, but no more than 30 counts were done in al the pa-
tients. The patients who did not have at least 10 representative
fidds for determining the numerica density were excluded
from the study. Lymphocytes, monocytes/macrophages,
plasmocytes, fibrocytes and polymorphonuclear granulocytes
were counted.

The control group consisted of 30 deceased persons un-
der various accidental circumstances from the Center for Fo-
rensic Medicine, who had not been suffering from CRF. The
renal tissue was analysed on the same counting conditions as
in our patients. It was analyzed in 10 aternate incisions and
aways in 30 counts, which was possible due to sampling a
larger amount of tissue.

The numerical data of the research are shown above the
mean value and standard deviation, and desriptive variables
above absolute and relative numbers. The data processing
was performed by using the Student’s t-test with a level of
significance (p < 0.05), the Kaplan-Meier analysis and the
Gehan-Wilcoxon test.

Bozi¢ D, et al. Vojnosanit Pregl 2019; 76(2): 161-167.

Fig. 1 — The Weibel and Gomez " system
applied to the kidney interstitium
(our material).

Results

The total humber of patients involved 127 (59%) men
and 89 (41%) women, the average age of 40.2+ 11.8 and
37.9+ 11.8 years respectively, who were diagnozed with
primary GN based on the histopathological findings (Figure
2). With regard to the clinical manifestations of GN, the ne-
phrotic syndrome was the most prevalent in membranous
glomerulonephritis (MGN) 88.9% and glomerulonephritis
with minimal changes (MCGN), 87.5%; persistent micro-
scopic haematuria (with or without proteinuria) in IgA neph-
ropathy (IgA), 81.25% and MzPGN foc., 80%; chronic ne-
phritis syndrome in focal segmental glomerulosclerosis
(FSSH), 33.3%; and the rapidly progressive nephritis syn-
drome was most frequent in RPGN, 85.71%.

The longest monitoring period was performed in the
IgA patients whereas the shortest monitoring period was in
the RPGN patients (109.75 + 38.34 and 18.6 + 19.17 months,
respectively).
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Fig. 2 — Frequency of primary glomerulonephritis.

MCGN - minimal change glomerulonephritis; FSGS — focal
segmental glomerulosclerosis; MGN — membraneus glome-
rulonephritis; MzPGNdif — diffuse mesangioproliferative
glomerulonephritis; MzPGNfoc — focal mesangioproliferati-
ve glomerulonephritis; IgA — IgA nephropathy; MPGN —
membranoproliferative glomerulonephritis; RPGN — rapidly
progressive (crescent) glomerulonephritis.

The numerical density and infiltrate structure of the in-
terstitium were determined and a significantly (p < 0.001)
higher total density of infiltrates as well asindividual cells of
infiltrates were established in the patients comparing to the
control group. The infiltrate structure of the patients suffer-
ing from GN abounded with lymphocytes, followed by the
number of monocyte while less prevaent were other types of
cells (fibrocytes, plasmocytes and polymorphonuclear granu-
locytes). However, in the patients with healthy kidneys, apart
from significantly less density of infiltrates, the incidence of
lymphocytes and monocytes was almost equa (Table 1). In
the patients diagnozed with a worse type of GN (RPGN,
MPGN, FSSH) a higher density of infiltrates comparing to
other types of GN was verified (Table 2). A significant
(p < 0.0005) difference among the patients regarding the GN
type and the control group for the numerical density and
structure of infiltrates in al GN, apart from MCGN, was es-
tablished. In order to have a more transparent view of the re-
sults in Table 3 only the values of the structure and density
of cellular infiltrate in RPGN, MCGN and the control group
are shown.

Table 1
The total numerical density and structure of interstitial infiltrate in the patients compared to the control group
Structure of infiltrate Patients (n = 216) Control group (n = 30) p
mean = SD mean + SD
Lymphocytes 57682.3 + 10816.0 5055.7 + 2652.5 <0.001
Monocytes 18783.6 + 11360.9 5132.20+1447.9 <0.001
Fibrocytes 3246.71 + 2388.8 282.03+119.1 <0.001
Plazmocytes 1886.0 + 2249.7 183.33+£85.1 <0.001
PMN 13849+ 879.4 239.50 £ 73.6 <0.001

All values are meaning cell density/mm®; PMN — polymorphonuclear granulocytes; SD — standard deviation.

Table 2
The numerical density of cells in the interstitium in relation to the type of glomerulonephritis
Structure infiltrate (mm®)

Type of Lymphocytes Monocytes Fibrocytes Plazmocytes PMN Tota density
GN mean + SD mean + SD mean + SD mean + SD mean + SD mean + SD
MCGN 8,049.9 + 2,901.7 2,567.3 + 936.6 365.1+122.2 2543+924 180.3+71.8 11,416.9 + 4,095.7
FSGS 59,990.8 £ 10,816.0 29,141.8+4,804.8 3,847.3+657.1 1,8722+4080 1,2952+2904 96,147.3+ 16,238.8
MGN 33,0124+ 13,170.3 10,930.6 +4,498.3 1,856.1+1,008.3 1,016.8+ 368.4 772.2+ 354.3 47,588.1 + 19,259.0
MzPGd. 66,571.2+£ 39,194.6 20,9059+ 11,692.0 3,890.4+ 3,229.0 2,065.1+1,2119 1475.9+889.6 94,9084 + 55,822.9
MzPGf. 39,882.9 + 24,497.7 3,068.1+7545.7 1,9395+12116 1,226.0+7279 1,2555+1,1784 57,372.0+34,576.7
1gA 42,2045+ 15,807.0 13,319.6+5,2223 2,2751+1,1125 1,319.3+7025 1,620.0+824.6 60,738.4+ 23,243.1
MPGN 81,8134+ 26,290.8 26,480.9+8,269.0 4,6355+1,8849 22148+6055 1,6555+543.7 116,800.1+ 37,032.5
RPGN 104,176.6 + 27,070.3 31,2105+ 8,028.7 5,828.2+1,865.8 4,402.6+5170.1 2,251.9+690.5 147,869.9 + 35,998.4
C.G. 5,955.7 + 2,652.5 51322+ 11,4479 2820+ 1191 183.3+85.1 2395+ 735 11,792.7 £ 4,154.3

GN —glomerulonephritis; MCGN — minimal change glomerulonephritis; FSGS — focal segmental glomerulosclerosis; MGN —
membranous glomerulonephritis; MzPGNd. — diffuse mesangioproliferative glomerulonephritis; MzPGNT. — focal mesangio-
proliferative glomerulonephritis; IgA — IgA nephropathy; MPGN —membranoproliferative glomerulonephritis; RPGN —
rapidly progressive (crescent) glomerulonephritis; C.G. — control group; PMN — polymorphonuclear granulocytes.

All values are meaning cell density/mm®.

SD - standard deviation.
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Table 3
The numerical density and structure of interstitial infiltrate in MCGN and RPGN compared to the control group
Structure
o MCGN/control group RPGN/control group
of infiltrate
(mm®) mean + SD p mean + SD p
Ly. 8,049.9 + 2,901.7/5,955.7 + 2,652.5 0.0171 104,176.6 + 27,070.3/5,955.7 + 2,652.5 < 0.0005
Mon. 2,567.3 £ 936.6/5,132.0 + 1,447.9 < 0.0005 31,210.5 + 8,028.7/5,132.2 + 1,447.9 < 0.0005
Fibr. 365.1+ 122.2/282.0 £ 119.1 0.0307 5,828.2 + 1,865.8/282.03 + 119.1 < 0.0005
Plaz. 254.4+92.4/183.3+85.1 0.0121 4,402.6 + 5,170.1/183.33 £ 85.1 < 0.0005
PMN 180.3+ 71.8/239.5+ 73.5 0.0119 2,251.9+690.5/239.5+ 735 < 0.0005
T.D. 11,416.9 + 4,095.7/11,792.73 + 4,154.3 0.7703  147,869.9 + 35,998.4/11,792.73 + 4,154.3 < 0.0005

MCGN - minimal change glomerulonephritis; RPGN — rapidly progressive (crescent) glomerulonephritis; Ly. — lymphocytes;
Mon. — monocytes; Fibr. — fibrocytes; Plaz. — plazmocytes; PMN — polymorphonuclear granulocytes; T.D. — total density.

All values are meaning cell density/mm”.
SD - standard deviation.
*p <0.05.

Table 4 shows an average monthly decline of creatinine
clearance as a parameter of deterioration of renal function in
comparison with the GN type. The difference values of se-
rum creatinine and CrCl at the beginning and at the end was
130 mmol/L and 21.3 mL/min, respectively in all patients.
By comparing the numerical density of infiltrates of al cells

cantly (p < 0.005) slower progression of CRF (Figure 3)

was established.

Table 4

The average monthly decline of creatinine

clearance (CrCL)

Type of glomerulonephritis

CrCl (mL/min)

to the creatinine increase, the CrCl decline and the average mean + SD
monthly decline of CrCl, a significant correlation between Focal segmental glomerulosclerosis 0.017 £ 0.042
these phenomena was determined (r = 0.4484, r=0.2244, Minimal change glomerulonephritis 0.734 £ 0.228
r = 0.5055, respectively; p < 0.01). Membranous glomerulonephritis 0.376 £ 0.453
In the final part of the research a numerical limit of ~ Diffuse mesangioproliferative 0.189+0.220
the infiltrate density < 100.000 / > 100.000 cellymm®was ~ dlomerulonephritis
set regardless of the GN type. Comparing these two groups Flcz)crilern;ﬁnglhorﬁri(;llferatlve 0.102+0.164
of patients by using the Kaplan-Meier analysis and compar- ?g A nephr osgthy 0.227 + 0.282
ing the t,WO CU!’VGS by us .ng the Gfehan-Wllchon tet, a Membranoproliferative glomerulonephritis  0.547 + 0.383
prognostlc pre(.jlcf[or agcordl ng tolwhlch Fhe patients §uff.er- Extracapillary glomerulonephritis 0.765 + 0.669
ing from less infiltration of the interstitium had a signifi-
Cumulative Proportion Surviving (Kaplan-kMeier)
= Complete + Censored
1.0}
o9} %@
£ 08¢} "8"%
£ o7} '"8-@
5 06} —-*%
=
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Fig. 3 — Renal function in relation to the numerical density of interstitial infiltration.
Group 1 — numerical density < 100,000 cells/mm*; Group 2 — numerical density > 100,000 cells/mm”.
*p < 0.005 (Gehan-Wilcoxon test).
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Discussion

Glomerular and tubulointerdtitial lesions cause a certain
level of damage of rena function and affect the outcome of the
disease in patients suffering from primary or secondary GN *°.

In our study, the patients we were diagnozed with all
types of primary GN manifested in different clinical syn-
dromes during different periods of monitoring, which match-
es the results in severa published studies. Considering the
fact that the clinical work revealed histopathological findings
of kidney biopsy without glomerular sclerosis, and that the
clinical signs of CRF were aready present in the patients and
vice versa, and considering the fact that the available litera-
ture had not provided us with the knowledge of measured
numerical density of infiltrates in primary GN, we think ,as
well, it is necessary for an early prognosis of the disease to
examine the changes in the interstitium over several years of
monitoring.

By using a stereological method of determining nu-
merical density of cellular infiltrates, the changes in the in-
terstitium were verified and quantified. A multipurpose sys-
tem according to Weibel and Gomez ** was used and the cell
density per volume unit of the interstitium tissue was deter-
mined” 8. Apart from the total cell infiltration in the inter-
stitium, the types of cells which infiltrate contains were also
analyzed individually. The results obtained were compared
to the finding of the same parameters in the interstitium in
the control group because their minimal cell infiltrates were
also verified. Our patients had significantly higher numerical
density and infiltrate structure in comparison with the control
group, as expected. In primary GN, the cellular infiltrate
abounded with lymphocytes, which contributed almost 2/3 to
the total number of cells, followed by a three times smaller
number of monocytes, whereas other cells were less preva-
lent. Severa authors indicated that the presence of a large
number of lymphocytes and monocytes/macrophages was re-
sponsible for the occurrence of changes in the interstitium in
primary GN, which was confirmed in this research as
well **% Unlike our results, Schena et a.” showed a
dlightly higher density of polymorphonuclear granulocytesin
IgA in relation to other types of GN. However, the healthy
kidneys had aratio between lymphocytes and monocytes al-
most 1:1, which caused the infiltrate structure to be com-
pletely different.

The highest numerical cell density was in the types of
GN in which the expected prognosis was worse (RPGN,
FSSH i MPGN). The average values of the numerical density
were from 11,417/mm®in MCGN to 147,870/mm® in RPGN,
unlike the healthy kidneys whose value was 11,792/mm’.
The total number of cells in the interstitium in MCGN was
dlightly smaller than in the healthy kidneys. Comparing to
the control group, the numerical density and infiltrate struc-
turein al types of GN, apart from MCGN, were significantly
higher, which is in accordance with the results presented in
one study, athough different techniques of cell quantifica
tion in the interstitium were used %,

While examining the changes in the interstitium in pri-
mary GN, some authors used different methods of quantify-

ing changes. Hooke et al. * quantified cellsin the interstitium
by using the monoclonal antibodies typical of certain cells.
Although the way is accurate, croos-sections are possible in
only one geometrical plane, thus the results were shown as a
number of verified cells per square millimeter. Li et a.?
used a similar technique to prove the distinct changes in the
IgA patients who had more rapid progression of CRF. The
given studies reported similar results to our results.

The authors of previous studies indicated that infiltra-
tion of the interstitium, density and the number of cells cor-
relate significantly with deterioration of renal function, even
more effectively than the changes in glomeruli ***2 At the
beginning of the research a decrease of rena function in
most of our patients was verified, therefore they were moni-
tored in different periods of time depending on the GN type
and the course of the diseaseclinical and laboratory pa
rameters. Through relevant indicators of renal function at the
beginning and the end of the research a corresponding stage
of CRF was verified. However, for the purpose of clearer
understanding of the decline speed of rena function during
the examining period related to the GN type, we determined
an average monthly decline of creatinine clearance, whose
obtained values were the lowest in MCGN, and the highest
in RPGN (0.017 and 0.765 mL/min/month, respectively).

We established a significant correlation among the in-
crease of creatinine, the decline of CrCl, the average monthly
decline of CrCl and the numerical cell density in the inter-
stitium, thus showing that denser cellular infiltrates appeared
considerably more frequently in the patients who had more
rapid progression of CRF. Similar results are reveded in
some studies™ %,

The research showed that infiltration of the interstitium
had an impact on rena function and therefore on the GN
prognosis. In order to get a better insight into the speed of
the CRF progression, by setting a numerical limit of the in-
filtrate density < 100,000 / > 100,000 cellsmm?®, regardless
of the GN type, a prognostic predictor was set according to
which the patients suffering from a lower infiltration of the
interstitium had a significantly slower progression of CRF.
According to the predictor, the numerical density higher than
100,000/mm? indicated more rapid progression of CRF to-
wards the end stage renal disease and simultaneous deterio-
ration of the pathohistological findings through verified
changes characteristic of fibrosis, which was proven in sev-
eral studies®. Therefore, over the last few years, a consider-
able effort was made to discover appropriate inflammation
inhibitors, primarily endogenous, which would decrease in-
filtration of the interstitium, modify the role of proxima tu-
bular cellsto infiltration and fibrosis and slow down the pro-
gression of CRF#Z,

Conclusion

Our research established that the quantitatively deter-
mined changes in the interstitium are an important early pre-
dictor of the GN prognosis, therefore, by using the prognos-
tic predictor, they could represent an additional criterion
when deciding on the treatment of patients, taking into con-
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sideration not only the GN type as a basic parameter for de-
termining a treatment protocol. The given method of deter-
mining the numerical density requires use of light micro-

10.

11.

12.

13.

14.

scope with few adaptations, which makes it available and in-
expensive.
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Abstract

Background/Aim. Chlamydia trachomatis infection (CTI) is
an increasing public health problem worldwide and is the
most frequent sexually transmitted infection. Studies con-
ducted in many armed forces wotldwide showed that CTT is
common within military population and generate significant
healthcare costs. The aim of this study was to estimate the
prevalence of CTI among members of the Serbian Armed
Forces (SAF) and to determine risk factors for this infec-
tion. Methods. The study was designed as a cross-sectional
survey and consisted of completing a questionnaire and
chlamydial testing. The questionnaire was divided into two
question groups: one was about demographic/setvice re-
lated characteristics and the other was about behavioral pat-
terns/habits.  Chlamydia trachomatis real time polymetase
chain reaction (Real-TM PCR) was used for detection of
pathogen genome specific sequence in the male urethral
swabs and in the female endocervical swabs. All data col-
lected were used to compare military personnel with and with-
out CTI. Risk factors independently associated with CTI were
identified by the stepwise multivariate logistic regression analy-

Apstrakt

Uvod/Cilj. Infekcija sa Chlamydia trachomatis (ICT) je rastudi
javno  zdravstveni problem Sirom sveta i predstavlja

najucestaliju polno prenosivu infekciju. Istrazivanja u mnogim

sis (MLRA) of variables selected by the univariate logistic
regression analysis (ULRA), with a limit for entering and
removing variables from the model at 0.05. Results. The
overall prevalence of CTI was 55 of 356 respondents
(15.4%; 95% CI 0.5-2.7%). The ULRA identified that CTI
was significantly associated with several characteristics:
number of sexual partners during previous year (p = 0.008),
knowledge about symptoms of CTI (p = 0.035), tattooing
(p = 0.035) and matried or in stable relationship (p = 0.022).
The MLLRA revealed that number of different sexual part-
ners during last year was independent risk factor of CTI
(» = 0.026; OR:0.344; 95% CI: 0.13-0.88). Conclusion.
CTI is significant problem in male and female military per-
sonnel in the SAF. The number of different sexual partners
during previous year was independently associated with
CTI. These finding indicates that screening for CTT should
be undertaken in the SAF, to reduce rates of CTI in the
SAF and to prevent morbidity due to this infection.

Key words:
chlamydia trachomatis; reproductive tract infections;
military personnel; risk factors; prevalence; serbia.

vojskama su pokazala da je ova infekcija Cesta i medu pripadni-
cima vojne populacije i da ¢ini znacajan udeo u troskovima nji-
hovog lecenja. Cilj ove studije je bio da istrazi ucestalost ICT
medu pripadnicima Vojske Stbije (VS), kao i da definise faktore
rizika od ICT. Metode. Studija je koncipirana kao studija pre-
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seka. Ispitanici su popunjavali epidemioloski upitnik i bili su te-
stirani na prisustvo ICT. Upitnik je bio podeljen na dve grupe
pitanja: o demografskim podacima i podacima u vezi sa voj-
nom sluzbom, kao i pitanja o ponasanju i navikama ispitanika.
Za dokazivanje ICT u uretralnom brisu muskaraca, odnosno
endocervikalnom brisu Zena koriséen je real-time polymerase chain
reaction (Real-TM PCR). Svi prikupljeni podaci su koriséeni za
poredenje ispitanika sa i bez ICT. Faktori rizika nezavisno
povezani sa ICT su identifikovani multivarijantnom
logistickom  regresionom  analizom  (MLRA)  varijabli
identifikovanih u univarijantnoj logistickoj regresionoj analizi
(ULRA) (korisc¢ene varijable sa p < 0,05). Rezultati. Ukupna
prevalencija ICT u ispitivanoj populaciji je iznosila 55 od 356
ispitanika (15,4%; 95% CI 0,5-2,7%). ULRA je pokazala da su
sa ovom infekcijom statisticki znacajno povezani: broj razlicitih
scksualnih partnera u prethodnih godinu dana (p = 0,008),

znanje o simptomima ICT (p = 0,35), tetoviranje (p = 0,035) i
brak ili stabilna veza (p = 0,022). MLRA je otkrila da je broj
razli¢itth seksualnih partnera u prethodnih godinu dana
nezavisni factor rizika od ICT (p = 0,026; OR: 0,344; 95% CI:
0,13-0,88). Zakljucak. ICT je znacajan zdravstveni problem za
pripadnike VS oba pola. Broj razlicitth seksualnih partnera
tokom prethodnih godinu dana je nezavisno povezan sa ovom
infekcijom. Rezultati studije ukazuju na opravdanost uvodenja
petiodi¢nog skrininga na ICT kod svih pripadnika VS, $to bi
dovelo do smanjivanja ucestalosti ove infekcije, kao i
preveniranja njenih komplikacija.

Kljucne reci:
chlamydia trachomatis; polni organi, infekcije; kadar,
vojni; faktori rizika; prevalenca; srbija.

Introduction

Chlamydia trachomatis infection (CTI) is an increasing
public health problem worldwide and the most frequent se-
xually transmitted infection (STI) 2. According to the data
of the World Health Organization (WHO), there are about
131 million new infections yearly '. CTI is common both in
men and women and with the highest rates among 2024
years olds, followed by 15-19 years olds *°.

The main mode of transmission of CTI is through se-
xual contact, including vaginal, anal and oral sex. In addi-
tion, CTI can be transmitted from mother to child during
pregnancy and childbirth *.

CTI can be detected in urogenital system, but a site of
infection could also be the eye, pharynx and rectum *.

Urogenital infection in both sexes most commonly pre-
sents with urethritis, characterized by dysuria and urethral
discharge. Left untreated, it can lead to serious complications
such as cervicitis, chronic pain, ectopic pregnancy and
infertility in women as well as epididymitis, prostatitis and
proctitis in men >°,

In typical cases, adult chlamydial eye infection mani-
fests as follicular conjunctivitis, characterized by mucopu-
rulent discharge, redness and foreign body sensation. About
80% of these patients have concurrent urogenital infections .
Neonatal conjunctivitis develops in 20%—-50% of babies born
to mothers with chlamydial cervical infection and can lead to
focal corneal neovascularisation, scarring, pannus formation,
and chronic conjunctivitis *.

Pharyngeal CTI can cause pharyngitis and lymphadenitis °.
Rectal CTI can cause rectal pain, bleeding and discharge as well
as proctitis *. Pharyngeal and rectal infections are most common
among women and men who have sex with men *.

CTI is curable with effective single-dose regimens of
antibiotics . However, a major concern with CTI is that most
patients are asymptomatic. Some studies estimated that only
about 10% of men and 5%-30% of women with laboratory-
confirmed CTI develop symptoms '" ''. Moreover, in ab-
sence of symptoms the majority of extragenital infections are

Jadranin Z, et al. Vojnosanit Pregl 2019; 76(2): 168—174.

undiagnosed, untreated, and, as a result, remain important re-
servoir for further CTI transmission *.

The Center for Disease Control and Prevention (CDC)
recommends annual screening for CTI in all sexually active
women younger than 25 years. Women older than 25 years
as well as all sexually active men, should be screened if they
are at a risk (current STI, new or multiple sex partners, in-
consistent condom use, drug use, commercial sex work,
and/or high community prevalence of STTs, etc.) °.

Studies conducted in the Armed Forces of Poland ",
Estonia 13, Brazil ', Israel °, Slovenia '® and the United Sta-
tes of America ', shown that CTI is common within military
population. High rates of CTI among military population ge-
nerate significant healthcare costs in the armies '*.

Until now, there has been no study about prevalence
and risk factors (RF) for CTI among members of the Serbian
Armed Forces (SAF). The aim of this study was to estimate
the prevalence of among members of the the SAF and to de-
termine RF for this infection.

Methods
Sudy design

The study was designed as a cross-sectional survey and
performed during January—June 2016. Participation in the
study was voluntary and all participants gave written con-
sent. The study consisted of completing the questionnaire
and chlamydial testing. The Research Ethics Board of the
Military Medical Academy (MMA) Belgrade, Serbia appro-
ved the research protocol.

Sudy population

The study was undertaken in eight barracks across Ser-
bia: Sombor, Belgrade, Nis, Valjevo, Vranje, Pancevo,
Zajecar and Pozarevac. Approximately, 1,500 soldiers who
were present in the barracks were given an educational brie-
fing about CTI and after that they were invited to enroll in
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the study. A total of 356 members of the SAF volunteered to
participate in the study. Exclusion criteria were subjects that
had been taking antibiotics within six weeks prior to
chlamydial testing, urinating two hours before sample col-
lection and currently diagnosed with CT1I.

Data collection

The participants completed a self-administered questi-
onnaire. The questionnaire was divided into two parts. The
first part consisted of demographic and service related cha-
racteristics: gender, age, marital status, military rank, ser-
vice/branch, years of service in the army and participation in
peacekeeping missions. The second part of questionnaire
asked questions about behavioral patterns and habits: age at
first sexual intercourse, number of sexual partners during last
year, lifetime number of sexual partners, multiple sexual
partners (more than one sexual partners at the same period of
time), sexual intercourse at first meeting, sexual workers as
sexual partners, frequency of condom use, habits related to
alcohol consumption, smoking, tattooing, knowledge about
symptoms of CTI and regularity of gynecological examinati-
ons for the female participants. All data collected were used
to compare military personnel with and without CTI.

Laboratory procedures and treatment

Chlamydia trachomatis real-time polymerase chain re-
action (Real-TM PCR) kit (Sacace Biotechnologies) was
used for detection of pathogen genome specific sequence in
the male urethral swabs as well as in the female endocervical
swabs. This test is based on the real-time hybridization-fluo-
rescence detection (exquisitely sensitive and highly specific).
CTI positive military personnel were given antibiotics and were
retesting for 6 weeks after the therapy. Also, they were advised
that all their sexual partners should be treated from CTI.

Satistical analysis

Data analyses were performed with the SPSS, version
18. The prevalence was defined as a number of the CTI po-
sitive participants per 100 tested. To test the statistical signi-
ficance of the difference, the x’-test was used. The odds ratio
(OR) and its respective 95% confidence interval (CI) for each
variable were calculated. The RF independently associated with
CTTI were identified by the stepwise multivariate logistic regres-
sion analysis (MLRA) of the selected variables by the univariate
logistic regression analysis (ULRA), with a limit for entering
and removing variables from the model at 0.05.

Results
Demographic and service related information

A total of 356 respondents participated in the study,
with 306 (85.9%) male participants and 50 (14.1%) females.
Overall, the study population median age was 30.9 years

(range 19-59 years). Majority of the study participants, [230
(64.6%)] were married or in long-term, stable relationships
while others were single. The participants had different ranks
and most often they were contract soldiers [117 (32.9%)], or
officers [79 (22.2%)]. More than a half of the respondents
[187 (52.5%)] had 5 or fewer years in service, while 118
(33.1%) were in the military service more than 10 years. The
distribution of their service/branches were as follows: 199
(55.9%) of them were in the Army, 137 (38.5%) in Logistics,
73 (20.5%) and 20 (5.6%) in the Air Force. Only 12 (3.4%)
respondents participated in the peacekeeping operations.

Prevalence of the CTI

The overall prevalence of CTI was 55 of 356 resodents
(15.4%; 95% CI 0.5-2.7%). Chlamydia trachomatis specific
genome sequence was detected in the 7 of 50 endocervical
swabs (14%) and in 48 (15.7%) of 306 urethral swabs.

Risk factors

The ULRA identified that CTI was significantly associ-
ated with several characteristics: number of sexual partners
during previous year (p=0.008), knowledge about
symptoms of CTI (p=0.035), tattooing (p = 0.035) and be-
ing married or in stable relationship (p = 0.022).

Other demographic and service related characteristics
(Table 1) as well as behavioral patterns and habits (Table 2)
were not significantly associated with CTIL.

After entering the significant variables into the MLRA,
a number of different sexual partners during last year
significantly interact with other selected parameters and was
an independent RF of CTI (Table 3).

A characteristic that was examined only for female par-
ticipants in the study, was regularity of the gynecological
examinations. Among 43 CTI negative female participants
42 (97.7%) had regular gynecological examinations, at least
once per year, while 1 (2.3%) CTI negative female partici-
pant had the gynecological examination only occasionally.
Among 7 CTI positive female participants, 4 (57.1%) had the
regular gynecological examinations and 3 (42.9%) had them
occasionally (p = 0.007; OR: 0.032; 95%CI: 0.003—0.381).

Discussion

We found a prevalence rate of CTI of 15.4% among the
members of the SAF. This CTI prevalence is higher than
previously reported in the most of other studies conducted
within the military population, noting the prevalence ranging
from 2.5%-9.5% *'>'* 2% Our results were similar to a lar-
ge survey among female military recruits conducted in the
United States of America in 1997. This survey showed that
the CTI prevalence was 10% —15% of recruits from New
Jersey, North Carolina, Kentucky, Texas, Oklahoma and Ar-
kansas and more than 15% of recruits from South Carolina,
Georgia, Alabama, Louisiana and Mississippi *'.
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Table 1
Demographic and service related characteristics associated with chlamidia trachomatis infections (CTT)
CTI CTI 95% CI
Characteristics negative n = 301 positive n =55 p OR |
n (%) n (%) ower upper
Sex
male 258 (85.7) 48 (87.3) 0.760 1.143 0.485 2.690
female 43 (14.3) 7(12.7)
Age, (years)
<20 13 (4.3) 2 (3.6) 0.429 0.821 0.146 4.606
21-30 141 (46.8) 32(58.2) 0.822 1.210 0.467 3.138
3140 115 (38.3) 15 (27.3) 0.694 0.696 0.250 1.938
>41 32 (10.6) 6(10.9) 0.488
Stable relationship 202 (67.1) 28 (50.9) 0.022 0.508 0.284 0.908
Rank
officer 66 (21.9) 13 (23.6) 0.571 1.379 0.454 4.183
NCOs 58 (19.4) 50.1) 0.449 0.603 0.163 2.233
contract soldier 95 (31.6) 22 (40.0) 0.365 1.621 0.570 4.612
civilian serviceman 20 (6.7) 2 (3.6) 0.686 0.700 0.124 3.946
conscript soldier 47 (15.6) 8 (14.6) 0.243 2.074 0.609 7.060
cadets 35(11.6) 509.1)
Service/branch
army 167 (55.5) 32(58.2) 0.853 1.058 0.581 1.927
air Force 18 (6.0) 2 (3.6) 0.533 0.614 0.132 2.843
logistics 116 (38.5) 21(38.2)
Years in service
<5 159 (52.8) 28 (50.9) 0.581 1.209 0.616 2.373
6-10 39 (13.0) 12 (21.8) 0.082 2.113 0.909 4913
>11 103 (34.2) 15 (27.3)
Peacekeeping missions 9 (3.0) 3(5.5) 0.359 1.872 0.490 7.145
OR - odds ratio; CI — confidence interval.
Table 2
Sexual behavior patterns and habits associated with chlamidia trachomatis infections (CTT)
CT negative CT positive 95% CI
Sexual behaviour (n=301) (n=55) p OR )
n (%) n (%) ower upper
Age at first sexual intercourse (years)
<15 32 (10.6) 11 (20.4) 0.102 1.765 0.732 4.256
16-18 192 (63.8) 28 (51.8) 0.206 0.749 0.379 1.479
>19 78 (25.6) 15 (27.8) 0.404
No of sexual partners during last year
<1 181 (59.8) 25 (46.3) 0.008 0.250 0.104 0.602
2-5 103 (34.3) 19 (35.2) 0.002 0.332 0.133 0.829
>6 18 (5.9) 10 (18.5) 0.018
No of lifetime sexual partners
<1 18 (5.6) 3(5.6) 0.350 0.667 0.176 2.528
2-10 165 (54.8) 27 (50.0) 0.551 0.618 0.320 1.196
11-20 51(16.9) 6 (11.1) 0.153 0.444 0.444 1.199
>21 68 (22.7) 18 (33.3) 0.109
Multiple sexual partners 156 (51.8) 27 (50.0) 0.709 0.896 0.504 1.593
Sexual intercourse at first meeting 135 (44.8) 29 (52.7) 0.282 1.372 0.771 2.440
Sexual workers as sexual partner 23 (7.6) 6 (10.9) 0.418 1.480 0.573 3.821
Condom use 0.626
regularly 64 (21.3) 10 (18.2) 0.399 0.699 0.304 1.606
occasionally 152 (50.5) 26 (47.3) 0.419 0.765 0.400 1.463
never 85(28.2) 19 (34.5)
Alcohol consumption 269 (86.0) 50 (90.9) 0.331 1.622 0.611 4.301
Smoking 111 (36.8) 16 (29.1) 0.269 0.702 0.375 1.315
Tattooing 38 (12.6) 13 (23.6) 0.035 2.142 1.054 4353
Knowledge about symptoms of CTI
yes 22 (7.3) 9(16.4) 0.035 3.273 1.085 9.871
no 223 (74.1) 39 (70.9) 0.442 1.399 0.594 3.294
don’t know 56 (18.6) 7 (12.7)

OR - odds ratio; CI — confidence interval.
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Table 3
Multivariant logistic regression
5% CI
Number of sexual partners during last year Wald p OR 93%C
lower upper
<1 4.928 0.026 0.344 0.134 0.883
2-5 5232 0.022 0.335 0.131 0.855
>6 1.796 0.180 0.447

OR - odds ratio; CI — confidence interval.

Our study shows that the prevalence among female par-
ticipants was 14% and among male was 15.7%. Although the
data from the WHO ' and CDC ° as well as from some studi-
es the military populations ' **** indicate that CTI is more
common among females, our investigation showed different
results. One possibility could be due to the fact that only
14% of our study population were females. Also, the preva-
lence of CTI among males is underestimated since there was
no regular screening on CTI among males worldwide. With
the increased availability of the urine testing, men are
increasingly being tested for CTI in the last several years *’.
During 2010-2014, the CTI in men increased for 22%, com-
pared with 6% increase in women during this period °.

The studies conducted in the military populations sho-
wed considerable variations in determining the RF for CTIL.
For example, a study conducted among female military rec-
ruits in the US Army *' showed that the young age was asso-
ciated with CTI both in the ULRA and MLRA. Similar re-
sults are also found in a number of other studies "> ' **. In our
study, the age was not significant RF, but still had the highest
CTI prevalence in the population younger than 30 years.

The ULRA identified that CTI was significantly associ-
ated with several characteristics of our respondents: number
of sexual partners during the previous year, knowledge about
symptoms of CTI, tattooing, being married or in a stable re-
lationship.

The respondents who were married, or in a stable rela-
tionship, had significantly lower risk for CTI than those who
were single (p = 0.022, OR: 0.508, 95% CI: 0.284-0.908).
Similar results were found in the studies conducted among
military populations by Jordan et al. '” and Barnett and
Brundage *°. Respondents who were in a stable relationship
had same sexual partner for a long period of time and were
not at risk of acquiring CTI. This explanation is even more
reasonable when we know that other significant RF associa-
ted with CTI was number of different sexual partners during
last year (Table 2). A protective factor for acquiring CTI was
lower number of sexual partners. Compared with those who had
more than five sexual partners during last year, those with one
sexual partner had OR: 0.250; 95% CI: 0.104-0.602.

The MLRA for independently significant RF also sho-
wed that number of different sexual partners during the pre-
vious year was still stable and significantly interacted with
other selected parameters.

A significant connection also existed between CTI and
tattooing (12.6% Vs 23.6%; p=0.035; OR: 2.142; 95% CI:
1.054—-4.353). Since tattooing is associated with the tran-
smission of CTI, a possible explanation may be a result of

behavior. Tattooing is allowed for members of the SAF, but
it is not common. Therefore, we can assume that among
military population in Serbia, the tattooed people have
tendency to express other forms of risky behavior. A possible
reason for this correlation between CTI and tattooing could
be that reporting tattoo is culturally acceptable, but could in-
dicate a more riskier form of behavior.

Those who had knowledge about CTI symptoms were
significantly more frequent in the group of respondents with
CTI (16.4% vs 7.3%; p=0.035, OR: 3.273, 95% CI: 1.085-
9.871). We did not find any studies conducted in the military
populations that examine the connection between knowledge
about CTI symptoms and the risk of acquiring it, but there
are several studies that show that health education is impor-
tant in the prevention of HIV/AIDS as well as other STIs ** **.

Finally, the women who regularly had the
gynecological exams were in a lower risk for CTI than the
women who did those exams occasionally (97.7% vs 57.1%;
p=0.007; OR: 0.032; 95% CI 0.003—0.381). Based on these
data, it seems that the regular gynecological exams are pro-
tective factors against acquiring CTI. Of course, that is not
case, and probable explanation is that women who regularly
visit their gynecologist have more chance that CTI will be
recognized and diagnosed, or less chance to accidentally find
out their CTI status.

Some studies show that failures to use condoms were
significantly associated with CTI '***. In our study, as well
as in a study among the Male College Reserve Officer Trai-
ning Corp Cadets ", irregular condom use was not a signifi-
cant RF for CTI. This data could not be interpreted alone (for
those who have only one sexual partner, the irregular condom
use is not a RF for any STIs) and they still could indicate that
self-reported sexual-risk histories are not always valid.

When compared to different services/branches in the
SAF, the highest CTI prevalence was found in the Army
(16.1%) and the lowest among members of the Air Force
(10%). This is in accordance with the study conducted
among the U.S. Active Duty Service members in period
20002008 7.

Peacekeeping operations did not significantly increase a
risk for CTI among members of the SAF. Similar results we-
re published in the study conducted among the U.S. military
personnel deployed to Iraq and Afghanistan. The rates of
CTI in this population were the same or lower than age- and
year-matched U.S. rates reported by the CDC **.

The aim of our research was to determine the CTI pre-
valence and RF in male and female military personnel of dif-
ferent ages, ranks, services/branches and years of active ser-
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vice. Also, our study had a wide geographic sampling (eight
barracks across Serbia). Because of that, the results of our
study could be used as a recommendation for preventive me-
asures and screening for the whole SAF.

Our study had two limitations. First, we did not collect
samples for diagnosing extragenital CTIs. Another limitation
was that we choose urogenital and endocervical swabs as
samples for urogenital CTI detection (high sensitivity and
high specificity). It is possible that some of our volunteers
actually had some symptoms and because of that volunteered
for painful swab collection. First limitation could lead to un-
derestimation and other limitation could lead to overestima-
tion of the CTI prevalence among the military population in
the SAF. Consequently, more research on CTI in the the SAF
military population is required.

Conclusion

CTI is significant problem in male and female military
personnel in the SAF. The number of different sexual part-
ners during the previous year was independently associated
with CTI. These finding indicates that screening for CTI
should be undertaken in the SAF. A screening program sho-
uld be developed for all military personnel at the entry to the
SAF as well as for the periodic rescreening. Such screening
program has the potential to reduce rates of CTI in the SAF
and to prevent morbidity due to this infection. In addition,
the military should increase the prevention programming and
knowledge about SII's that encourages STI screening.
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Correlation between coagulation and inflammation state in patients
with diabetes mellitus type 2 in relation to gender differences:
is there any impact of eight-week exercise training?

Korelacija izmedu koagulacionog i inflamatornog statusa kod bolesnika sa
dijabetesom melitusom tip 2 u odnosu na polne razlike: da li postoji uticaj

8-nedeljnog vezbanja?
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Abstract

Background/Aim. The hypercoagulable state and in-
flammation state in diabetics has been widely studied by
previous researchers, but there is a lack of research about a
possible impact of exercise training on this relationship. The
aim of this study was to assess and compare correlation be-
tween the coagulation and inflammation status in patients
with type 2 diabetes mellitus taking into account the gender
differences as well as an impact of the 8-week exercise train-
ing on the correlation coefficient and parameters of the in-
flammation and coagulation state. Methods. A total of 60
patients in stable clinical condition and well-regulated dia-
betic status passed through all phases of the study. The ex-
ercise training included the exercise program as interval
training with estimated intensity uphill to 75% of a maximal
heart rate in particular individual, 5 times a week for 8
weeks, and walking for 30 minutes with a speed of 5 km/h,
5 times a week for 8 weeks. Further fibrinolytic, coagulation
and inflammatory parameters were analyzed before and after
the study: D-dimer, von Willebrand factor (vWF), fibrino-
gen, high sensitivity CRP (hs-CRP), leukocytes, thrombin
time (T'T), prothrombin time (PT), activated partial throm-
boplastin time (APTT) and coagulation factors: FII, FV,
FVII and FX. Results. Our research showed a statistically
significant reduction in the mean vWF levels after interven-
tion both at the males (p < 0.001) and females (p < 0.001).
According to a correlation analysis between hs-CRP and fi-
brinogen, there was a positive correlation as baseline both at
the males (p <0.05, r=0.492) and females (»p <0.01, r
=0.516) which became weaker in the males (p <0.01,
r = 0.449) and disappeared in the females (p <0.05, r=
0.059) after intervention. The correlation which existed as

baseline in the males between D-dimer and either hs-CRP
(» <0.01, r = 0.633) or fibrinogen (p < 0.01, r = 0.673) as well
as the correlation between hs-CRP and FII (p <0.01,
r=0.728), FV (p < 0.05, r = 0.366), FVIIL (p < 0.05, r = 0.373)
coagulation as well as between D-dimer and FII (p <0.01,
r=0.851), FVII (p < 0.05, r = 0.367)was absent in the females.
Our research demonstrated a weakening correlations in the
males after intervention between D-dimer and hs-CRP
(p <0.05, r=0378), between hs-CRP and FII (» <0.01,
r=0.501), FV (p <0.05, r = 0.298), FVIIL (p < 0.05, r = 0.351)
as well as between D-dimer and FII (p < 0.01, r = 0.759), and
FVII (p <0.05, r=0.296). The increase of the FX values
(p < 0.05) in the females after intervention suggested the possi-
ble antiinflammatory effect of exercise training. Conclusion.
According to previous research, the higher levels of vWF was
associated with a risk of cardiovascular disease in people with
type 2 diabetes mellitus and vWTI may be a risk factor unique to
these populations. We demonstrated that the 8-week exercise
training can significantly reduce the value of vWF in the males
and females, suggesting a potential beneficial effect on the en-
dothelial function parameters. Our research demonstrated a
stronger correlation between the coagulation and inflaimmation
parameters as baseline in the males than in the females with
type 2 diabetes mellitus. According to our results, the 8-week
exercise training lead to a weakening of the strength of correla-
tion between the coagulation and inflaimmation parameters in
the males and complete disappearance of this correlation in the
females, suggesting a unique effect of exercise training that
should be explored in future research.

Key words:
diabetes mellitus, type 2; blood coagulation;
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Apstrakt

Uvod/Cilj. Hiperkoagulacioni i inflamatorni status kod
dijabeticara je opsezno proucavan u dosadasnjim istra-
zivanjima, ali je mogudéi uticaj fizickog treninga na
medusobnu povezanost izmedu koagulacionog i inflama-
tornog statusa nedovoljno istrazen. Cilj naSeg istrazivanja
bio je ispitivanje korelacija izmedu inflamatornog i koagula-
cionog statusa kod bolesnika sa dijabetesom melitusom tip 2
u odnosu na pol, kao i uticaj fizickog treninga na jacinu ovih
korelacija i parametre koagulacionog i inflamatornog statusa.
Metode. U istrazivanje je bilo ukljuc¢eno 60 bolesnika u sta-
bilnom klinickom stanju sa dobro regulisanim dijabetesom
melitusom tip 2. Trening je primenjen u vidu intervalnog
treninga sa maksimalnim intenzitetom od 75% maksimalne
sréane frekvence, pet puta nedeljno u toku osam nedelja i
treninga u vidu hoda brzinom od 5 km/h u trajanju od tri-
deset minuta, pet puta nedeljno u toku osam nedelja. Sledeci
fibinoliticki, koagulacioni i inflamatorni parametri su analizi-
rani pre i posle sprovedenog programa treninga: D-dimer,
von Willebrand factor (vWF), fibrinogen, visokosenzitivni
C-reaktivni protein (hs-CRP), leukociti, trombinsko vreme
(TT), protrombinsko vreme (PT), aktivirano parcijalno
tromboplastinsko vreme (APTT) i faktori koagulacije — FII,
FV, FVII i FX. Rezultati. Nase istrazivanje je pokazalo
statisticki znacajno smanjenje nivoa vWF posle studije kod
ispitanika muskog (p < 0,001) i Zenskog pola (p < 0,001).
Pozitivna korelacija izmedu hs-CRP i fibrinogena, pokazana
bazalno kod ispitanika muskog (p <0,05, r=10,492) i
zenskog pola (p < 0,01, r = 0,516) koja bila je slabija kod is-
pitanika muskog pola (p < 0,01, r = 0,449), odnosno, gubila
se kod ispitanica zenskog pola (p < 0,05, r = 0,059) nakon
sprovedenog treninga. Pokazane su pozitivne bazalne kore-
lacije kod ispitanika muskog pola izmedu D-dimera sa jedne

strane i hs-CRP (p < 0,01, r = 0,633) i fibrinogena (p < 0,01,
r=0,673) sa druge strane, kao i izmedu hs-CRP i FII
(<001, r=0,728), FV (p< 0,05, r=0,366), FVII
(p < 0,05, r = 0,373, kao i izmedu D-dimera i FII (p < 0,01,
r=0,851) 1 FVII (p < 0,05, r = 0,367), dok te korelacije nisu
pokazane kod ispitanica zenskog pola. Nase istrazivanje je
kod ispitanika muskog pola pokazalo slabljenje jacine kore-
lacija nakon sprovedenog treninga izmedu D-dimera i hs-

CRP (p<0,05, r=0,378), hs-CRP i FII (»p<0,01,
r=0,501), FV (p<0,05 +=0,298), FVII (»<0,05,
r=0,351), kao 1 izmedu D-dimera i FII (p <0,01,

r=0,759),1 FVII (p < 0,05, r = 0,296). Smanjenje nivoa FX
kod ispitanica Zenskog pola (p < 0,05) nakon sprovedenog
treninga ukazuje na mogudi antiinflamatorni efekat fizickog
treninga. Zaklju€ak. Prema predhodnim istrazivanjima,
vWF moze biti faktor rizika u populaciji dijabeticara i nje-
gov poviseni nivo je povezan sa rizikom od nastanka kardi-
ovaskularnog oboljenja. Mi smo pokazali da fizi¢ki trening u
trajanju od osam nedelja moze znacajno smanjiti nivo vWF
kod oba pola, ukazujuéi na potencijalni povoljni efekat na
parametre endotelne funkcije. Nase istrazivanje je pokazalo
vecu jacinu korelacija izmedu koagulacionih i inflamatornih
parametara kod ispitanika muskog pola u odnosu na ispita-
nice zenskog pola. Prema nasim rezultatima, osmonedeljni
fizicki trening dovodi do slabljenja jacine korelacija izmedu
koagulacionih i inflamatornih parametara kod ispitanika
muskog pola i slabljenje ovih korelacija do potpunog gubit-
ka kod ispitanica zenskog pola, ukazujuéi na jedinstveni efe-
kat fizickog treninga koji bi trebalo da bude ispitan u
bududim istrazivanjima.

Kljucne reci:
dijabetes melitus, insulin-nezavisni; krv, koagulacija;
zapaljenje; veZbanje; pol.

Introduction

It is estimated that by 2025 the number of diabetics
worldwide will have affected 324 million people and will
have an epidemic character'. Diabetes mellitus al-
ters blood coagulation and platelet function which supports
the suggestion that diabetes mellitus is a hypercoagulable
state with changes in fibrinolysis, decreased fibrinolytic
activity and increased thrombotic risk > °. Correlation be-
tween the coagulation factors in diabetics is more evident
than in health subjects and this may be the reason for the
more hypercoagulable conditions stated in diabetics. Dayer
et al. * (2014) found that a path model or diagram for the co-
agulation factors were more complicated in diabetic patients
than in normal individuals and conveyed that a sudden incre-
ase in the synthesis of each coagulation factors or their acti-
vation may trigger the initiation of coagulation cascade, leading
to vascular clot formation with myocardial consequences.

Adipose tissue releases mediators that induce a chronic
inflammation state and alterations in coagulation °. The me-
tabolic syndrome is frequently accompanied by a prothrom-
botic state. This includes the elevated plasma levels of von
Willebrand factor (vWF), and coagulation factors: FVIIIL,
FVII and fibrinogen °. D-dimer and fibrinogen are known to

be the thrombosis risk factors . Elevation of D-dimer may
increase a risk of future myocardial infarction, stroke, and
peripheral vascular disease °. D-dimer indicate a low grade of
the prothrombotic risk in patients with diabetes mellitus type
2, but a higher risk of vascular complications '. In type 2 di-
abetic patients with or without vascular complications fibri-
nogen concentrations do not indicate remarkable difference
and may not be an important causal factor for vascular com-
plications "', and it was found that diabetics had more fibri-
nogen in blood than healthy subjects . vVWF is an acute pha-
se protein and its plasma level increases in systemic in-
flammation. Hemostatic imbalance may contribute to the de-
velopment of cardiovascular disease in patients with type 2
diabetes mellitus. In patients with diabetes mellitus there is a
state of hypofibrinolysis and increased levels of vVWF . The
elevated levels of vVWF are correlated with atherosclerosis
and are associated with endothelial dysfunction in type 2 di-
abetes, as well as the development of diabetes in post-infarc-
tion patients 15 A recent research has shown that the incre-
ased VWF and D-dimer levels were associated with renal
dysfunction in patients with type 1 diabetes, suggesting that
endothelial dysfunction and hypercoagulability were associ-
ated with nephropathy in type 1 diabetes '°. Regular exercise
training has anti-inflammatory effects and can reduce the risk
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of future thrombotic events '’. The coagulation cascade plays
a critical role in the development of cardiovascular disease.
Exercise training is known to reduce cardiovascular disease
risk and through improved coagulation profile may contrib-
ute to this reduction '®. Single physical training has thrombo-
tic effect that results in an increase of the number and activity of
platelets, but regular exercise training attenuates these effects
and acting suppression of coagulation .

The aim of this study was to assess and compare corre-
lation between the coagulation and fibrinolytic state relating
to gender differences in diabetics with type 2 diabetes mel-
litus as well as an impact of exercise training both on the co-
agulation and fibrinolytic state and correlation between them.

Methods

Sudy design and study protocol

The study examined the impact of eight-week exer-
cise training (EWET) interval on markers of fibrinolysis, co-
agulation and inflammation in the patients with well-regula-
ted diabetes mellitus type 2 with regard to gender differen-
ces. The study was designed as longitudinal observational
study. The study was conducted in accordance with the Dec-
laration of Helsinki. All the procedures were previously ap-
proved by the Institutional Review Board and Ethics Com-
mittee of the Faculty of Medicine, University of Belgrade
(06-17512/62-12, No. 22/X1I-4-1 dd 22.03.2012). Sixty pati-
ents, 35 males and 25 females were enrolled in the study ac-
cording to the inclusions criteria. The purpose of the study
was clearly explained to the patients. All the subjects were
informed about the study protocol and they provided their
written consent before the beginning of the study. The inve-
stigation was performed in accordance with the ethical stan-
dards and according to the national and international guideli-
nes. For the purpose of the fibrinolytic and coagulation states
assessment, we analyzed D-dimer, vWF, fibrinogen level,
thrombin time (TT), prothrombin time (PT), activated partial
thromboplastin time (APTT) and coagulation factors: FII,
FV, FVII and FX. The inflammation status was assessed by
the high sensitivity C-reactive protein (hs-CRP) levels and
leukocytes count. Both fibrinolytic and coagulation states
were evaluated before and after EWET.

Physical exercise protocols

The training under supervision consisted of the aerobic
training with 30 minutes of brisk walking with a speed of 5
km/h and the exercise training program. The exercise trai-
ning was of an interval mode with intensity that was estima-
ted according to 75% of a maximum heart rate. The rest time
between exercise sessions was equivalent of the time spent
on exercises. The patients walked and trained 5 times a week
for 8 weeks. Each exercise session was completed in 45 mi-
nutes and consisted of warm up for 10 minutes at 50% of a
maximum heart rate in particular individual, intervals of 25
minutes at 75% of a maximum heart rate in particular indivi-
dual and 10 minutes cool-down period at 50% of a maximum
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heart rate in particular individual. The exercise program in-
cluded flexibility exercise, balance exercise, stretching, cir-
cles going forward, circles going backward, hip flexors
stretch, hip circles, arm circles, walking on toes and heals,
lunge and trunk rotation exercise.

The patients were selected on the basis of their medical
history and 60 patients with well-regulated diabetes passed
through all phases of the study. The inclusions criteria were
the age between 40 and 60 years, a stable clinical condition
and well-regulated diabetic status as revealed by glycated
haemoglobin (HbA 1c¢) in the range of 6.0-8.0%.

The patients on warfarin or heparin, which might affect
APTT and fibrinogen, were excluded from the study. The
exclusion criteria were recent surgery or illness, cardiac
arrhythmias, abnormal ECG during exercise treadmill testing
before the study, diabetic cardiomyopathy, uncontrolled
hypertension, uncompensated heart failure, severe valvular
heart disease and musculoskeletal conditions that would hin-
der safe completion of the proposed exercise protocols.

Coagulation tests

The analyzed parameters were evaluated by the samples
of drown blood in the patients before meal in the morning
period before and after intervention (the first day of the be-
ginning of the study and one day after the last training ses-
sion). All samples were assayed in duplicate. Venous blood
(4.5 mL) for the test of fibrinogen, D-dimer, FII, FV, FVII
and FX, APTT, TT and PT was collected in a fasting state in-
to cooled tubes (Vacutainer” system) using 3.2% trisodium
citrate as an anticoagulant, after centrifugation at 2,500 g for
15 minutes. All coagulation tests were performed by using
the Beckman Coulter ACL Elite Pro, Coagulation Analyzer.
APTT and TT were expressed directly in seconds (s), within
a normal range of 24.3-35.0 s and 11.0-17.8 s. The PT re-
sults were reported in seconds (11.8—15.1s). The coagulation
factors were expressed as ratio in %: FII (50.0%—-150.0%),
FV (62.0%-139.0%), FVII (50.0%-129.0%), FX (77.0%—
131.0%). The reference value for D-dimer was 255 ng/mL
and for fibrinogen, it was from 2.0 to 4.8 g/L. The determi-
nation of vVWF Ag was performed by using the automated
hemostasis analyzer Siemens BCS-XP (Siemens Healthcare
Diagnostics Inc. Marburg/Germany, von Willebrand reagent
REF OUBD37. The vWF Ag result was reported in percen-
tage of normality. The reference value for vWF was from
55% to 200%. All plasma samples were stored in the
polypropylene tubes at -80°C until used for the measure-
ment. The Le count with the reference value 3.4-9.7 x 10°/L
was determined by using the ADVIA 120 Hematology
System, Siemens. The high sensitivity CRP values with the
reference value 0-5 mg/L were analyzed by the commercial
kits of enzyme immunosorbent assay (ELISA).

Satistical analysis

The evaluated parameters were presented as mean values
with standard deviation (SD). The Student’s t-test was used to
assess a statistical difference between the mean values where a
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distribution was shown to be normal and the statistical signifi-
cance was set at p<0.05. The Pearson’s correlation coefficient
test was done in order to establish correlation between the conti-
nuous variables. The Student’s t-test was used for the paired and
unpaired samples to assess a statistical difference between the
mean values where distribution was shown to be normal. The
significance level of 0.05 was used for the correlation tests. The
statistical analyses were performed by using the Statistical Pac-
kage for the Social Sciences (SPSS, USA), version 19.0.

Results

Analysis of the average values of the evaluated para-
meters before and after EWET in relation to the gender diffe-
rences (Tables 1 and 2), revealed that there was a significant
decrease in the values of VWF in the males (t=3.488,
df=34, p<0.005) and the females (t=3.601, df= 24,
p<0.001) as well as the values of the TT in the males
(t=4.303, df= 34, p<0.001) and the females (t=3.401,
df = 24, p<0.005) after EWET. There was the significant
increase of the values of FVII both in the males within the
normal range (t =-4.354, df = 34, p<0.001) and the females
(t=-4.398, df =24 p<0.001), and the FX in the females
within the normal range (t=-2.685, df =24, p<0.05) after
EWET. Other parameters showed the non-significant chan-
ges during the evaluation period (fibrinogen, PT, D-dimer,
FII, FV, Le, APTT values) (p > 0.05).

The average reduction in the vWF value in the males was
10.32 with 95% confidence interval (CI) of 3.488. The eta-
squared value (0.26) showed a large effect of intervention.

The average reduction in the TT value in the males was
0.828 s with 95% CI of 4.303. The eta-squared value (0.35)
showed a large effect of intervention.

The average increase in the value of factor FVII coa-
gulation in the males was -11.45 with 95% of the confidence
interval -4.364. The eta-squared value(0.35) showed a large
effect of intervention.

The average reduction in the VWF value in the females
was 15.88% with 95% confidence interval of 3.601%. The eta-
squared value (0.35) showed a large effect of intervention.

The average reduction in the value of TT in the females
was 0.92 s with confidence interval of 3.401s. The eta-squa-
red value (0.32) showed a large effect of intervention.

The average increase in the value of FVII in the females
was 17.924% with 95% CI of -4.398%. The eta-squared va-
lue (0.44) showed a large effect of intervention.

The average increase in the value of FX in the females
was 6.74% with 95% CI of 2.685%. The eta-squared value
(0.23) showed a large effect of intervention.

According to the analysis of the average baseline values of
the evaluated parameters in relation to gender differences before
EWET (Table 3), there was a significant difference in the mean
values for vVWF between the males (106.25 +32.61%) (t=-
1.38, df = 19) and the females (124.28 + 24.62%) (t=-1.396,

df =18.77) (p < 0.05) with the values within the normal ran-
ge. Other parameters showed the non-significant changes as
baseline (TT, fibrinogen, PT, D-dimer, F II, FV, FVII, FX,
leukocytes, hs-CRP, APTT values) (p> 0.05) (Table 1).

According to the analysis of the average values for the
evaluated parameters in relation to the gender differences af-
ter EWET (Table 4), there were the significant differences in
mean values for fibrinogen between the males (4.75 £ 1.06
g/L) (t=-2.02, df=58) and the females (5.27 £0.88 g/L)
(t=-2.08, df= 56.57) (p<0.05), FV between the males
(113.88 +£20.37%) (t=-2.12, df=58) and the females
(131.80 £22.63%) (t=-2.13, df=52.24) (p<0.05), FVII
between the males (114.05+19.01%) (t=-3.291, df=58)
and the females (131.80 +22.63%) (t=-3.196, df =46.04)
(p<0.005), FX between the males (102.21 + 16.58%) (t=-
2.75, df =58) (p<0.01) and the females (113.08 + 12.59%)
(t=-2.88, df = 57.76) (p<0.01) with all values within the
normal range.

According to the analysis of correlation between base-
line inflammation and coagulation parameters in the males
before EWET (Table 5), there was a very strong positive cor-
relation between D-dimer and FII (t=0.85, p<0.01). There
was a strong positive correlation between hs-CRP and FII
(t=0.78, p<0.01), and hs-CRP and D-dimer (t=0.63, p<
0.01), D-dimer and fibrinogen (t = 0.67, p<0.01), fibrinogen
and FII (t=0.64, p<0.01). There is a week positive correlation
between hs-CRP and FV (r=0.366, p< 0.05), hs-CRP and FVII
(r=0.373, p<0.05), hs-CRP and Le (r=0.355, p<0.05), and
FVII and D-dimer (r=0.37, p<0.05). There were the signifi-
cant positive moderate correlations between hs-CRP and fibri-
nogen (r=0.49, p<0.05), hs-CRP and FX (r=0.40, p<0.05),
fibrinogen and FV coagulation (r = 0.47, p<0.01).

According to the analysis of correlation between base-
line inflammation and coagulation parameters in the females
before EWET (Table 6), there were the significant moderate
positive correlations between hs-CRP and fibrinogen
(r=0.52,p<0.05), and FII (r=0.52, p<0.01).

According to the analysis of correlation between the in-
flammation and coagulation parameters in the males after
EWET (Table 7), there were strong positive correlations
between D-dimer and fibrinogen (r = 0.72, p<0.01), D-di-
mer and FII (r=0.76, p<0.01), fibrinogen and FII (r=0.61,
p <0.05). Also, there were the significant moderate positive
correlations between CRP and fibrinogen (r= 0.45,
p<0.01), Le and fibrinogen (r = 0.52, p<0.01), hs-CRP and
FII (r=0.50, p<0.05). There were the significant weak po-
sitive correlations between CRP and FVII (r=0.35,
p <0.05), fibrinogen and FV (r=0.35, p<0.05), D-dimer
and FV (r=0.39, p<0.05).

According to the analysis of correlation between the in-
flammation and coagulation parameters in the females after
EWET (Table 8), the negative correlation between D-dimer
and hs-CRP (r =-0.46, p < 0.05) was demonstrated.
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Table 1

Average values of evaluated parameters before and after
the 8-week exercise training (EWET) in the males with
diabetes mellitus type 2

Table 2

Average values of the evaluated parameters before and
after the 8-week exercise training (EWET) in the females
with diabetes mellitus type 2

Parameters relative to

Parameters relative to

EWET Mean + SD p EWET Mean + SD p

vWF (%) VvWF (%)

(55-200)* (55-200)*
before 106.26 + 32.618 <0.001* before 124.28 + 24.62 <0.001*
after 95.94 +32.685 after 108.40 + 23.65

Thrombin time (s) Thrombin time (s)

(11.0-17.8)# (11.0-17.8)"
before 14.63 + 1.34 <0.001* before 14.94 +1.32 <0.005*
after 13.84 £1.07 after 14.02 £ 1.05

Fibrinogen (g/L) Fibrinogen (g/L)

(2.0-4.8)" (2.0-4.8)"
before 4.65+1.09 >0.05 before 521+1.20 >0.05
after 475+ 1.06 after 5.27+0.88

Prothrombin time (s) Prothrombin time (s)

(11.8-15.1)* (11.8-15.1)*
before 13.86 = 0.99 >0.05 before 13.56 £0.72 >0.05
after 13.69 £ 0.95 after 13.64 £0.74

D-dimer (ng/mL) D-dimer (ng/L)

(255)* (255)*
before 206.52 +141.47 >0.05 before 208.16 + 55.30 >0.05
after 206.58 + 137.85 after 211.64 +94.86

Factor II (%) Factor II (%)

(50-150)* (50-150)*
before 130.20 + 136.32 >0.05 before 118.71 £29.88 >0.05
after 134.02 £ 119.07 after 121.80 + 15.79

Factor V (%) Factor V (%)

(62-139)* (62-139)*
before 112.76 £19.03 >0.05 before 118.69 £21.95 >0.05
after 113.88 £20.37 after 125.15 £20.12

Factor VII (%) Factor VII (%)

(50-129) (50-129)*
before 102.60 +22.84 <0.001* before 113.87 £23.10 <0.001*
after 114.05+ 19.01 after 131.80£22.63

Factor X (%) Factor X (%)

(77-131)* (77-131)*
before 97.71 £ 19.70 >0.05 before 106.34 £ 12.74 <0.05%
after 102.21 +£16.58 after 113.08 +12.59

Hs-CRP (mg/L) Hs-CRP(mg/L)

(0-5)" (0-5)"
before 1.80 +2.55 >0.05 before 2.55+2.57 >0.05
after 2.20+3.25 after 2.49 £2.04

APTT (s) APTT (s)

(24.3-35.0)" (24.3-35.0)*
before 26.50+£2.19 >0.05 before 25.62 £2.55 >0.05
after 26.34 £2.35 after 25.48 £2.49

Leukocytes (10°/L) Leukocytes(10°/L)

(3.4-9.7) (3.4-9.7)*
before 6.85+2.14 >0.05 before 7.44 £1.60 >0.05
after 7.13+1.79 after 6.91+1.45

*normal value; *significant correlation at p < 0.05;

vWF — won Willebrand factor; CRP — C-reactive protein;
Hs-CRP - high sensitivity CRP; APTT — activated partial
thromboplastin time; SD — standard devations.
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Table 3

Average values of the evaluated parameters before the 8-
week exercise training (EWET) in the males and females

with diabetes mellitus type 2

Table 4

Average values of the evaluated parameters after the 8-
week exercise training (EWET) in the males and females
with diabetes mellitus type 2

Parameters Sex Mean + SD p Parameters Sex Mean = SD p
vWF (%) m 106.26 + 32.61 <0.05* vWF (%) m 95.94 + 32.685 >0.05
(55-200)" f 124.28 + 24.62 (55-200)" f 108.40 +23.656
Thrombin time (s) m 14.63 +£1.34 >0.05 Thrombin time (s) m 13.84 £1.07 >0.05
(11.0-17.8) f 14.94 +1.32 (11.0-17.8) f 14.02 +1.05
Fibrinogen (g/L) m 4.65+1.09 >0.05 Fibrinogen (g/L) m 4.75+1.06 <0.05%
(2.0-4.8)" f 521+1.20 (2.0-4.8)" f 5.27+0.88
Prothrombin time(s) m 13.86 +£0.99 >0.05 Prothrombin time(s) m 13.69 = 0.95 >0.05
(11.8-15.1)" f 13.56 £0.72 (11.8-15.1)* f 13.64 + 0.74
D-dimer (ng/L) m 206.52 + 141.47 > (.05 D-dimer (ng/L) m 211.42+£138.79 >0.05
(255) f 208.16 +55.30 (255) f 211.64+94.86
Factor II (%) m 130.20 = 136.32 >0.05 Factor II (%) m 134.02+119.07 >0.05
(50-150)* f 118.71 +29.88 (50-150)* f 121.80+15.79
Factor V (%) m 112.76 + 19.03 >0.05 Factor V (%) m 113.88+20.37 <0.05*
(62-139)" f 118.69 +21.95 (62-139)* f 125.15+20.12
Factor VII (%) m 102.60 + 22.84 >0.05 Factor VII (%) m 114.05+19.01 <0.005*
(50-129)* f 113.87 +£23.10 (50-129)* f 131.80+22.63
Factor X (%) m 97.71 £ 19.70 >0.05 Factor X (%) m 10221 +16.58 <0.01*
(77-131)* f 106.34 + 12.74 (77-131)* f 113.08+12.59
Hs-CRP (mg/L) m 1.80£2.55 >0.05 Hs-CRP (mg/L) m 220+3.25 >0.05
(0-5)* f 2.55+2.57 0-5)" f 2.55+1.97
APTT (s) m 26.50 +2.19 >0.05 APTT (s) m 26.34 +2.35 >0.05
(24.3-35.0)" f 25.63 +2.55 (24.3-35.0)" f 2548 +2.49
Leukocytes (10°/L) m 6.85+2.14 >0.05 Leukocytes (10°/L) m 7.13£1.79 >0.05
(3.4-9.7)" f 7.44 + 1.60 (3.4-9.7)* £ 6.91 +1.45

*Significant correlation at p < 0.05; m — males; f — females. *Significant correlation at p < 0.05.

For other abbreviations see under Tables 1 and 2. For other abbreviations see under Tables 1 and 2.

Table S

Correlation between the baseline inflammation and coagulation parameters before the 8-week exercise training

(EWET) in the males with diabetes mellitus type 2

Parameters before CRP D-dimer Fibrinogen vWF

EWET test values p test values p test values p test values p
Fibrinogen 0.492* <0.05 0.673** <0.01 1 -0.044 >0.05
Factor I1 0.728%%* <0.01 0.851%* <0.01 0.637** <0.01 -0.211 >0.05
Factor V 0.366** <0.05 0.327 >0.05 0.467** <0.01 -0.185 >0.05
Factor VII 0.373* <0.05 0.367* <0.05 0.174 >0.05 -0.021 >0.05
Factor X 0.400* <0.05 0.232 >0.05 0.152 >0.05 0.093 >0.05
vWF -0.144 >0.05 -0.220 >0.05 -0.044 >0.05 1

APTT 0.118 >0.05 0.043 >0.05 0.182 >0.05 -0.007 >0.05
Thrombin time -0.070 >0.05 -0.130 >(0.05 -0.542%* <0.01 0.022 >0.05
Prothrombin time -165 >0.05 -0.242 >0.05 -0.385 >0.05 -0.012 >0.05
Leukocytes 0.355* <0.05 0.203 >0.05 0.298 >0.05 -0.292 >0.05
Hs-CRP 1 0.633** <0.01 0.492* >0.05 -0.144 >0.05
D-dimer 0.633** <0.01 1 0.673** <0.01 -0.220 > (.05

*Correlation is significant at the 0.05 level (2-tailed);**Correlation is significant at the 0.01 level (2-tailed).
For other abbreviations see under Table 1.
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Table 6

Correlation between the inflammation and coagulation parameters before the 8-week exercise training (EWET) in the
females with diabetes mellitus type 2

Parameters  before CRP D-dimer Fibrinogen vWF
EWET test values p test values p test values p test values p
Fibrinogen 0.516* <0.01 -0.172 >0.05 1 -0.224 >0.05
Factor I1 0.069 >0.05 -0.294 >0.05 0.518** <0.01 -0.206 >0.05
Factor V 0.025 >0.05 -0.083 >0.05 0.158 >0.05 0.370* <0.05
Factor VII 0.021 >0.05 0.140 >0.05 0.174 >0.05 0.383* <0.05
Factor X 0.050 >0.05 -0.092 >0.05 0.052 >0.05 0.384* <0.05
vWF 0.100 >0.05 0.127 >0.05 -0.224 > (.05 1
APTT -0.213 >0.05 -0.238 >0.05 -0.214 >0.05 -0.139 >0.05
Thrombin time -0.435* <0.05 -0.065 >0.05 -0.752%* <0.01 0.107 >0.05
Prothrombin time -0.318 >0.05 -0.141 >0.05 -0.074 >0.05 -0.297 >0.05
Leukocytes -0.045 >0.05 0.128 >0.05 0.308* <0.05 -0.286 >0.05
Hs-CRP 1 -0.372 >0.05 0.516* <0.05 0.100 >0.05
D-dimer -0.372 >0.05 1 -0.172 >0.05 0.127 0.05
*Correlation is significant at the 0.05 level (2-tailed);**Correlation is significant at the 0.01 level (2-tailed).
For other abbreviations see under Tables 1 and 2.
Table 7

Correlation between the inflammation and coagulation parameters after the 8-week exercise training (EWET) in the
males with diabetes mellitus type 2

Parameters after CRP D-dimer Fibrinogen vWF
EWET test values p test values p test values p test values p
Fibrinogen 0.449%* <0.01 0.722%* <0.01 1 -0.039 >0.05
Factor 1T 0.501** <0.01 0.759** <0.01 0.607** <0.01 -0.114 >0.05
Factor V 0.297 >0.05 0.389* <0.05 0.348* <0.05 -0.052 >0.05
Factor VII 0.351* <0.05 0.296 >0.05 0.232 >0.05 -0.144 >0.05
Factor X 0.267 >0.05 0.430** <0.01 0.336* <0.05 -0.170 >0.05
vWF -0.101 >0.05 0.055 >0.05 -0.039 >0.05 1
APTT 0.220 >0.05 -0.120 >0.05 0.198 >0.05 -146 >0.05
Thrombin time -0.083 >0.05 -0.034 >0.05 -0.340 >0.05 -0.033 >0.05
Prothrombin time -0.195 >0.05 -0.174 >0.05 -0.262 >0.05 -0.296 >0.05
Leukocytes 0.252 >0.05 0.363* <0.05 0.523%** <0.01 0.236 >0.05
Hs-CRP 1 0.378* <0.05 0.449* <0.05 -0.101 >0.05
D-dimer 0.378* <0.05 1 0.722%* <0.01 -0.041 > (.05
*Correlation is significant at the 0.05 level (2-tailed);**Correlation is significant at the 0.01 level (2-tailed).
For other abbreviations see under Tables 1 and 2.
Table 8

Correlation between the inflammation and coagulation parameters after the 8-week exercise training (EWET) in the

females with diabetes mellitus type 2

Parameters after CRP D-dimer Fibrinogen vWF
EWET test values p test values p test values p test values p
Fibrinogen 0.059 >0.05 0.006 >0.05 1 -0.115 >0.05
Factor II -0.068 >0.05 -0.413* <0.05 0.432%* <0.05 -0.171 >0.05
Factor V -0.123 >0.05 -0.224 >0.05 0.031 >0.05 -0.042 >0.05
Factor VII 0.011 >0.05 -0.116 >0.05 -0.136 >0.05 0.105 >0.05
Factor X -0.053 >0.05 -0.126 >0.05 0.082 >0.05 -0.138 >0.05
vWF 0.059 >0.05 -0.018 >0.05 0.102 >0.05 1

APTT -0.086 >0.05 0.272 >0.05 0.031 >0.05 -0.173 >0.05
Thrombin time -0.010 >0.05 0.104 >0.05 -0.144 >0.05 -0.108 >0.05
Prothrombin time -0.208 >0.05 0.400 >0.05 0.109 >0.05 -0.308 >0.05
Leukocytes -0.327 >0.05 0.058 >0.05 0.180 >0.05 0.013 >0.05
Hs-CRP 1 -0.465%* <0.05 0.059 >0.05 0.059 >0.05
D-dimer -0.465* <0.05 1 0.006 >0.05 -0.018 > (.05

*Correlation is significant at the 0.05 level (2-tailed);**Correlation is significant at the 0.01 level (2-tailed).
For other abbreviations see under Tables 1 and 2.
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Discussion

The present study was undertaken to explore the corre-
lation between the inflammation and coagulation state as
well as an impact of exercise training on this correlation in
diabetics. WF is associated with cardiovascular disease, type
2 diabetes mellitus and insulin resistance. The higher levels
of vWF are associated with a risk of cardiovascular disease
in people with type 2 diabetes mellitus or insulin resistance,
which suggests that vVWF may be a risk factor unique to these
populations. In addition, the elevated levels of vWF are as-
sociated with an increased risk of cardiovascular disease in a
community-based sample, even after accounting for traditio-
nal cardiovascular disease risk factors .

Our study showed a significant decrease in the values of
vWF both in the males (p<0.005) and females (p < 0.001)
with diabetes mellitus type 2 after EWET and these results
correlated with recent researches. Creighton et al. > explored
the effects of an acute resistance exercise test on the primary
hemostatic system both in resistance-trained and untrained
individuals and concluded that reduced vWF in both groups
may be attributed to the training status. Androulakis et al. **
examined whether a high volume of training could lead to
the endothelial activation and/or dysfunction in professional
soccer players due to exercise-induced oxidative stress and
vWF antigen plasma levels were measured 1 day before and
after 7 weeks of strenuous exercise. It was showed that the
mean VWF Ag plasma levels were significantly decreased
from 95.1% + 26% to 88.3% + 27.2% at the end of the expe-
rimental period (p=0.018), suggesting a potential beneficial
effect on the endothelium. According to Jahangard et al. **, vWF
showed a significant reduction after 10 sessions of submaximal
aerobic cycling in sedentary healthy postmenopausal women.
We found the the significant differences in the mean values for
VWF between the males (106.25 +32.61%) and the females
(124.28 +24.62%) (p < 0.05) as baseline with a higher value in
the females within the reference value.

We showed the significant decreases in the values of
TT both in the males (p < 0.001) and females (p < 0.005) af-
ter EWET. Our findings demonstrated no differences in
APTT, PT and FII coagulation in diabetics and they were
consistent with the results obtained by Lamprechts et al. **
that showed no statistically significant differences between
pre- and post a single bout of walking exercise in APTT, FII
coagulation and PT in the obese women. A short-term exer-
cise in healthy subjects is usually associated with a signifi-
cant shortening of APTT * %, but according to our results
there was no differences in APTT after regular eight- week
training. According to Lockard et al. ' plasma prothrombin
fragment was found to decrease significantly with exercise
training three times a week in six months.

We found that the values of fibrinogen were distinctly
above normal in the females both as baseline and after study
and similar findings were reported by Kafle and Shrestha '*.
They found a significantly higher fibrinogen in patients with
diabetes than in controls and showed that fibrinogen was
significantly higher in diabetic patients with coronary artery
disease than in those patients who had only diabetes or

coronary artery disease. We found no changes in fibrinogen
concentration after intervention and these findings correlated
with a research of Bizheh and Jaafari al. >’ who examined an
effect of a single bout resistance exercise in sedentary middle
aged men on fibrinogen. According to a recent investigation,
physical training reduced fibrinogen concentration in patients
with coronary heart diseases who had long-term physical
training. It was determined that fibrinogen concentration
significantly increased after physical load in all the treatment
stages both in the coronary heart disease and the control gro-
up, while fibrinogen concentration gradually decreased in the
group of the trained patients after 1 year **, supporting that
physical training lasting for a longer period could effectively
reduce fibrinogen concentration.

A recent study showed a correlation between hs-CRP
and D-dimer in patients with pulmonary embolism *. Accor-
ding to our research, a stronger baseline correlation was fo-
und between hs-CRP and D-dimer than between hs-CRP and
fibrinogen in the males as baseline. In the females, a strong
positive correlation between hs-CRP and fibrinogen as base-
line was demonstrated, but there was no correlation between
those parameters after the study. In the females, a negative
correlation was demonstrated between hs-CRP and D-dimer
both as baseline and after the study. According to the Spe-
edwell Study, a positive correlation was shown between hs-
CRP and D-dimer and a much stronger association between
hs-CRP and fibrinogen in heart disease *°, and these findings
correlate with our findings as baseline. Also, according to a
recent research, hs-CRP correlated positively with fibrinogen
and D-dimer in hemodialysis patients *'. These findings cor-
relate with our findings which showed a strong positive cor-
relation between hs-CRP and either D-dimer or fibrinogen in
the males as baseline. In addition, we demonstrated a weak-
ness of this correlation in the males after EWET.

According to Long et al. ** , D-dimer did not correlate
positively with fibrinogen in diabetics. In our study, there
was no correlation found between D-dimer and fibrinogen
but only in the females. We demonstrated a strong correla-
tion between D-dimer and fibrinogen in the males both be-
fore and after the study.

FII is the main cause for hypercoagulable state and the
last target of coagulation cascade either from intrinsic or ex-
trinsic origin and they play a determinant role in initiation of
vascular complications in diabetics, while D-dimer indicate a
higher risk of vascular complications in patients with diabe-
tes mellitus type 2. According to our study, it was demon-
strated that a strong correlation between D-dimer and FII in
the males became moderate after the study. In the females,
there was a negative correlation between D-dimer and FII
either as baseline or after the study.

We demonstrated no change in hs-CRP concentration in
our study which correlated with the research done by Levin-
ger et al. ** on 56 middle-aged men and women. They sho-
wed that 10 weeks of resistance training did not alter
significantly the hs-CRP expression. In our research, we de-
monstrated a strong correlation between hs-CRP and FII in
the males as baseline, and a moderate correlation after inter-
vention, suggesting a potential benefit of EWET on the rela-

Trebinjac D, et al. Vojnosanit Pregl 2019; 76(2): 175-185.



Vol. 76, No 2

VOIJNOSANITETSKI PREGLED

Page 183

tionship between coagulation and inflammation. In addition,
we showed no correlation between hs-CRP and FII in the
females either before or after the study, pointing to a weaker
association between coagulation and inflammation in the fe-
males in comparison with the males.

According to the analysis of correlation between base-
line inflammation and coagulation parameters in the males
before our study, there was a strong positive correlation bet-
ween D-dimer and either FII or fibrinogen as baseline that
stayed strong after the intervention, while those correlation
were negative in the females both before and after the study.
We found a weakness in correlation between hs-CRP and
either fibrinogen, FII, FV, FVII, FX, Le or D-dimer in the
males after the study, supporting effectiveness of the inter-
vention.

In a recent research, Dayer et al. ** obtained correlation
between FV and vWF in diabetics which was absent in a
normal mode, and, in addition, FV may bind to vWF 4 and
both findings correlated with our findings. We demonstrated
a moderate correlation between vWF and either FV, FII or
FX but only in the females, which completely disappeared
after the study, suggesting potential effect of the 8-week trai-
ning. We obtained moderate correlation between fibrinogen
and FV in the males as baseline, and a weak correlation after
8-week training suggesting both the higher coagulation state
and anti-coagulation effects of intervention in the males,
while there was no correlation between fibrinogen and FV in
the females either before or after the training, suggesting a
lower coagulation state in the females.

A recent study which investigated the correlation of the
coagulation indicators with the inflammatory markers for
sepsis in hematologic malignancy patients demonstrated that
the level of procalcitonin positively correlated with the
APTT and D-dimer level **. Our study showed the significant
moderate positive correlation between hs-CRP and fibrino-
gen both in the males and females as baseline as well as in
the males after EWET, but no correlation between hs-CRP
and fibrinogen in the females after the 8-week training. Si-
milar results were reported by Thor et al. *® as a strong posi-
tive correlation between hs-CRP and fibrinogen particularly
in diabetics which correlated with our findings. In addition,
they reported a correlation between hs-CRP and either fibri-
nogen or VWF in diabetics. According to them, there was no
correlation between fibrinogen and other markers of
hypercoagulability, thrombin-anti thrombin, prothrombin and
D-dimer, although the last three ones correlated with each
other. In our study there was no correlation between VEW
and hs-CRP. We showed a correlation between hs-CRP and
fibrinogen in the males both as baseline and after the trai-
ning, and, in addition, we showed a positive correlation bet-
ween hs-CRP and fibrinogen as baseline in the females,
which became not significant after the training. This result
supports an anti-inflammatory effect of EWET.

According to Alehagen et al. *’, patients with suspected
heart failure and low plasma concentrations of FII, FVII and
FXI had significantly higher mortality rate during the follow-
up period of 10 years as compared with those with a higher
plasma concentrations. Increasing in plasma concentrations
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of FII and FVII after exercise training may indicate a protec-
tive effect of training on mortality and a protective effect of
exercise training on hemorrhage. We demonstrated signifi-
cant increase within the normal range of FVII in the males
and little above normal range in the females after EWET,
suggesting a protective effect of training on mortality. Ac-
cording to Ruiz-Saez ** afibrinogenemia, FVII or FXI defici-
encies are the ones most commonly associated with venous
or arterial thrombosis. FVIla is significantly higher in the pa-
tients with type 2 diabetes mellitus *°. FVII deficiency is an
uncommon coagulation disorder that patient usually presents
with bleeding diathesis, but thrombotic event was reported in
patients with acute ishemic stroke *. Increasing of the FVII
levels in our study may indicate possible reduction of a risk
for venous or arterial thrombosis after 8-week training.

The function of FXa is unclear. Interesting results were
recently reported by Ku and Bae *'. The expression level of
the secretory group IIA phospholipase A2 is elevated in
inflammatory diseases and lipopolysaccharide upregulates
the expression. FXa suppressed the activation of cytosolic
phospholipase A2 and extracellular signal-regulated kinase
by lipopolysaccharide *'. According to a study by Bukowska
et al. ¥, FXa mediates inflammatory signaling in atrial tissue
by inducing an inflammatory signaling by activation of pro-
tease-activated receptors. Gleeson et al. ** pointed out to the
novel function concerning the FX as an endogenous, recep-
tor-associated protein-sensitive, protease-activated receptor
2-dependent regulator of myeloid cell proinflammatory
cytokine production. Further, exposure to the FX
significantly impairs pro-inflammatory cytokine production.
The FX inhibits the nuclear factor-kappa B activation in
THP-1 reporter cells requires phosphatidylinositol 3-kinase
activity for its anti-inflammatory effect **. We demonstrated
a significant increase of the FX level in the females within
the normal range after 8-week training. In addition, we de-
monstrated moderate positive correlation between hs-CRP
and FX in the males as baseline that became weak correla-
tion after the study, and none correlation between hs-CRP
and FX in the females. The increase in the plasma concen-
tration of the FX after EWET only in the females could sug-
gest the possible anti-inflammatory effect of exercise trai-
ning and should be examined in future research.

The main limitation of the present study is the relatively
small number of patients, but the study enrolled both men
and women in an adequate number to obtain the statistically
significant results. The major advantage of the present study
is an investigation of correlation between the inflammation
and coagulation state in relation to two sexes with diabetes,
which was insufficient in the previous researches. This lon-
gitudinal study may bring some new findings regarding ef-
fects of exercise training on treatment of patients with type 2
diabetes mellitus.

Conclusion

We demonstrated a statistically significant reduction in
the mean vWF levels after EWET training both in the males
and females with type 2 diabetes mellitus, suggesting a po-
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tential beneficial effect on the endothelial function parame-
ters. According to our research, a stronger correlation bet-
ween the coagulation and inflammation parameters in the
males than in the females as baseline was obtained, and, in
addition, we obtained the weakening of correlation between
the coagulation and inflammation parameters both in males

10.

11.

12.

13.

14.

15.

16.

and females after intervention, suggesting an anti-inflamm-
atory and anticoagulant effect of 8-week training. The effect
of exercise training on correlation between the coagulation
and inflammation state in the patients with both well-
controlled and poorly-controlled type 2 diabetes mellitus
should be explored in future.
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Abstract

Background/Aim. The most frequent form of sternal de-
fects is a single foramen, usually located at the distal half of
the sternal body, with prevalence that varies among differ-
ent ethnic populations. Clinical importance of these defects
arises from various diagnostic and therapeutic sternal treat-
ments and close location of heart, lungs and other vital ot-
gans of the chest cavity. The aim of this study was to de-
termine the prevalence and morphometric characteristics of
the sternal midline foramen in the population of central
Serbia. Methods. The multidetector computed tomography
(MDCT) chest images of 422 patients of both genders were
analyzed. The radiological imaging was performed on 64-
slice MDCT scanner (Aquilion 64, Toshiba, Japan). All
scans were performed in the axial plane, with subsequent
multiplanar reconstruction (MPR). Due to the angulation of
the sternal body coronal curved-planar, the images were ob-
tained in order to show the whole length of the sternum
and the vertical diameter of the sternal foramen. The meas-
urements were done using the commercially available soft-

Apstrakt

Uvod/Cilj. Jedna od najucestalijih anatomskih anomalija stet-
numa je otvor, najées¢e jedan, obi¢no lociran u donjem delu
tela grudne kosti. Ucestalost ove malformacije sternuma varira
u zavisnosti od ispitivane etnicke populacije. Klinicki znacaj ot-

ware (Imaging Software ver. 4.1.14.0, Vital-Images). Re-
sults. The solitary foramen, located in the distal segment of
the sternal body, was detected in 24 patients, representing
5.9% of the observed population with slightly higher preva-
lence in males. The average size of foramen was 3.9 X 4.2
mm. The mean distance from the skin was 12.7 £ 3.3 mm,
the distance from skin to pericardium was on average 37.3
* 8.2 mm, while the average distance from skin to pleura
was 25 £ 5.9 mm. The average depth of foramen 8.7 = 2
mm, while the mean distance from the posterior surface of
foramen to peticardium was 12.7 + 9.1 mm. Conclusion.
The results presented in this paper confirmed the preva-
lence of 5.9% regarding the midline sternal foramen in the
observed population. Serious complications of the sternal
puncture could be prevented by prior MDCT imaging.

Key words:

sternum; musculoskeletal abnormalities; multidetector
computed tomography; prevalence; sternotomy; risk
assessment; serbia.

vora tela sternuma proizilazi iz ¢injenice da se obi¢no nalazi u
neposrednoj blizini srca, pluca i drugih vitalnih organa grudne
duplje, kao i moguénosti nastanka po Zivot opasnih
komplikacija, usled povrede ovih organa, prilikom dijagnos-
tickih i terapeutskih procedura na stenumu. Cilj ovog is-
trazivanja bio je da se utvrdi ucestalost i morfometrijske karak-
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teristike otvora tela grudne kosti u populaciji centralne Stbije.
Metode. U studiji su analizirani snimci multi-detektorske
kompjutetizovane tomografije (MDCT) grudnog kosa kod 422
pacijenata oba pola. Pregledi su obavljeni na 64-slajsnom
MDCT aparatu (Aquilion 64, Toshiba, Japan). Sva skeniranja
su izvrsena u aksijalnoj ravni, uz naknadne multiplanarne re-
konstrukcije (MPR). S obzirom na angulaciju sternuma u pre-
delu tela koris¢ene su kose koronalne ravni da bi se prikazala
cela duzina sternuma, kao i visina stetnalnog foramena. Met-
enje je izvtseno upottebom komercijalno dostupnog softvera
(Imaging Software ver. 4.1.14.0, Vital-Images). Rezultati. Ot-
vor tela grudnog kosa, lociran u distalnom segmentu tela stet-
numa uocen je kod 24 pacijenta, odnosno sa ucestalos¢u od
5,9% u ispitivanoj populaciji, a sa nesto vecom ucestaloséu kod
muskaraca. Prose¢ne dimenzije otvora bile su 3,9 X 4.2 mm.

Srednja vrednost udaljenosti koze do otvora iznosila je 12,7 £
3,3 mm, udaljenosti koze do perikarda 37,3 £ 8,2 mm, dok je
prose¢no rastojanje od koze do pleure iznosilo 25 £ 5,9 mm.
Prosecna dubina otvora iznosila je 8,7 = 2 mm, dok je srednja
vrednost rastojanja od zadnje ivice otvora do perikarda iznosila
12,7 £ 9,1 mm. Zaklju¢ak. Studijom je utvrdena ucestalost ot-
vora tela grudne kosti od 5,9% u ispitivanoj populaciji. MDCT
pregledi grudnog kosa, koji prethode intervencijama na grudnoj
kosti, mogu biti od znacaja za prevenciju komplikacija punkcije
sternuma.

Kljucne reci:

sternum; misi¢no-skeletne anomalije; tomografija,
kompjuterizovana, multidetektorska; prevalenca; rizik,
procena; srbija.

Introduction

The human sternum is the flat bone of the anterior tho-
racic wall, adjacent to pleura, pericardium and the great ves-
sels of thoracic cavity. Embriologically, sternum is com-
posed of two mesenchymal bars that are merged in the me-
dian line to form a pre-cartilage sternal lamina, divided into
three parts: manubrium, corpus sterni and xiphoid processus.
Any deviation from this process may form various sternal
defects, including clefts, fissures and sternal foramina 2.

Prevalence of these sternal defects may differ in various
countries and is generally believed to vary between 2% and
8% in the general population *, although it is reported to be
as high as 13.8% *. The most frequent form is a single sternal
foramen, usually located at the distal half of the sternal body,
at the level of the fourth or fifth intercostal space *°.

The clinical importance of these defects arises from the
sternal punctures, acupuncture treatment and close location
of heart, lungs and other vital organs of the chest cavity °.
The most serious complications are heart tamponade ’ and
puncture of the ascending aorta °.

The current study is undertaken in order to ascertain the
frequency, morphometric characteristics of the sternal body
foramen and its distance from the adjacent organs of thoracic
cavity, analyzing the multi-detector computed tomography
(MDCT) images in the population of central Serbia.

Methods

The study was designed as a retrospective descriptive
non-randomized observational study, that used data from
MDCT patients’ chest images archived in the hospital infor-
mation system for data archiving (PACS). The patients were
examined at the Department of Diagnostic Radiology, Clini-
cal Center of Kragujevac, Serbia in the period from January
2016 to September 2016. The radiological imaging was per-
formed on the 64-slice MDCT scanner (Aquilion 64, To-
shiba, Japan). All scans were performed in the axial plane,
with subsequent multiplanar reconstruction (MPR). Due to
the angulation of the sternal body coronal curved-planar, the
images were obtained in order to show the whole length of
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the sternum and the vertical diameter of the sternal foramen.
The scope of the thoracal scan examination was from tho-
racal inlet to the level of the adrenal glands, including the
sternum in the field of scanning. The study included 422 pa-
tients (222 male and 200 female) aged from 21 to 80 years,
without sternal deformities and pathological changes, which
are referred to this examination for various reasons. The pa-
tients with sternal deformities, trauma or prior the sternal
surgery, tumor changes of the sternum and younger than 20
years of age were excluded from the study. The patients who
underwent chest imaging in the indicated period more than
one time, were included in the study only once.

The MDCT examination was conducted in the native
and post-contrast series, after intravenous injection of a con-
trast medium. The scanning parameters were: 120 kVp, mAs
90-120, gantry rotation of 0.75 sec, pitch 0.5 mm, slice
thickness of 0.5 mm and 0.6-0.8 mm thickness reconstruc-
tion. The analysis of all images and MDCT data are per-
formed on the Vitrea 2 workstation ver. 4.1.14.0 (Vital Im-
ages). All measurements were done by two independent ra-
diologists, the experts in this field, using the commercially
available software (Imaging Software ver. 4.1.14.0, Vital-
Images). The measured values are given in millimeters. For
the evaluation of inter-observer reliability, the intra-class
correlation coefficient (ICC) was used and ICC > 0.8 was
considered as an excellent agreement.

The obtained results were statistically analyzed ac-
cording to gender. The analysis was done by using the statis-
tical program (IBM SPSS Statistics 20) and included de-
scriptive and analytical methods. Normality of data distribu-
tion was tested by the Kolmogorov-Smirnov test. The Stu-
dent’s t-test was used for a comparison of normally distrib-
uted data and the Mann-Whitney test was applied to the
analysis of the variables which were not normally distrib-
uted. The level of a statistical significance was set at 0.05.

Results

The solitary foramen, located in the distal segment of
the sternal body, was detected in 24 patients, representing
5.9% of the observed population (Figure 1). The presence of
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the sternal foramen showed tendency of increasing with age.
The average age in the group with detected foramen was
63.5 £ 7.5 years (63 £ 8.8 in the males and 64.3 = 5.5 in the
females). This developmental variant of sternum was usually
oval-shaped and its transverse diameter varied in range from
1.7 to 10.6 mm. The mean width was 3.9 = 1.9 mm, while
the mean vertical diameter of the observed sternal foramen
was 4.2 £ 1.7 mm and ranged from 2.5 to 8.4 mm. The ster-
nal foramen was found in 14 males, representing 6.3% of male
or 3.3% of all study participants. In females, this sternal variant
was found in 10 of them, which was 5% of our female partici-
pants or 2.4% of whole study group. The males represented
58.3% and females 41.7% of the participants with the midline
sternal foramen. The diameters of the detected sternal foramen
in the males and females are given in Table 1.

The mean distance from the skin was 12.7 £ 3.3 mm
(12.9 £ 3.4 in the males and 12.5 £+ 3.4 in the females). The
distance from skin to pericardium was on average 37.3 + 8.2
mm in the whole observed population, with mean of 38.9 +
8.9 mm in the males (ranged from 25.1 to 58.3 mm) and 35.1
+ 7 mm (ranged from 22.6 - 44.8 mm) in the females. In 6
males and 5 females, it was found that pleura was adjacent to
the sternal foramen and the mean value of the distance from
skin to pleura in the males was 25.7 = 6 mm and 24.2 + 6.4

mm in the females. The average value for both genders was
25 +£5.9 mm.

The average depth of the foramen was 8.7 = 2 mm, with
the mean value of 8.5 £ 2.1 mm in the males and 8.9 + 1.9
mm in the females. The mean distance from the posterior
surface of foramen to pericardium was 12.7 + 9.1 mm with a
statistically significant gender difference as well as the dis-
tance from the skin to pericardium (Table 1).

Discussion

Importance of better knowledge of the anatomical
variations has been pointed out among the anatomist and cli-
nicians during the last decades. These structural fluctuations
are often combined and ethnically different © > '°. A good
knowledge of human morphology is necessary for the proper
interpretations of radiological images and diagnosis as well
as planning of medical interventions. It is also important for
the proper conclusions in pathology and forensic medicine .

The fluctuations of morphology of the anterior thoracic
wall are not rare and are always interesting as potential clini-
cal problems. They include the variations of sternum and the
ribs as well as the joints of the thoracic wall caused by the
aberrant development ',

AL e

Fig. 1 — The foramen

f the sternal body (marked by arrow): a) 3D reconstruction; b) multiplanar (MPR) sagittal

reconstruction; ¢) MPR axial reconstruction.

Table 1
The morphometric characteristics of a single sternal body foramen (the measures are given in mm)
Foramen of the sternal body Male Female Both gender
Transverse diameter, mean + SD 40+23 37+1.2 3.9+1.9
p>0.05
Vertical diameter, mean = SD 41+19 43+14 42+17
p>0.05
87+2.0
Foramen depth, mean + SD 85+2.1 89+1.9 p>0.05
Skin — foramen distance, mean + SD 129+34 125+34 12.7£3.3
p>0.05
. . 25.0+5.9
Skin — pleura distance, mean = SD 25.7+£6.0 242+64 D> 0.05
Skin — pericardium distance, mean = SD 38.9+8.9 35170 ':’)7%303%02'3
Foramen (posterior surface) — Pericardium distance, 12.7+9.1
mean + SD 13.1+8.9 103+7.3 D<0.05*

*statistically significant gender difference; SD — standard deviation.
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Table 2
The comparison of the prevalence of midline sternal foramen to the findings of the previous studies
and in the different populations
Prevalence
of the midline sternal foramen
Stud Population Sample Data /
y pu size methodology Male Female Total
(% of male (% of female study
sample) sample) sample (%)
Schratter et al. ' Austrian 100 CT No data No data 6
17 Postmortem 68.9 31.1
Cooper et al. USA 2016 radiographs (6.9) (6.2) 6.7
Gossner ° German 352 CT 62.5 37.5 4.5
Paraskevas '8 Greek 60 Dried sterna 100 / 5
350 CT 63.2 36.8 54
Aktan and Savas *° Turkish (6.9) “) 3'2
62 Dried sterna No data No data ’
Yekeler et al. 2 Turkish 1000 MDCT No data No data 4.5
. 2 .- Cadavers; Sce- 93.75 6.25
Babinski et al. Brazilian 180 letons No data No data 16.6
L 23 . 58.3 41.7
Babinski et al. Brazilian 114 MDCT (13.5) 3.1) 10.5
. 24 . . 80.5 19.5
Singh and Pathak Indian 343 Cadaveric (13.1) (8.8) 11.9
El-Busaid * Kenyan 80 Dried sterna No data No data 11.2
1 . Postmortem 100
Macaluso and Lucena Spanish 122 radiographs 6.1) / 33
Ishii et al. Japanese 1053 MDCT No data No data 3.1
. 58.3 41.7
Present Serbian 422 MDCT 5.9
(6.3) (5)

CT - computed tomography; MDCT — multidetector computed tomography.

During the embryological development, the body of ster-
num consists of 4 segments (sternebrae) in the form of two carti-
laginous sternal bars which migrate to the midline to be fused in
cranio-caudal direction > '*. The failure in fusing of the sternal
bars or later ossification process results in defects such as foram-
ina of the sternal body, manubrium or xiphoid processus, sternal
clefts, or the combinations of these *®'*. The sternal variations
and aberrant morphology may have clinical implications regard-
ing normal functions of internal organs. They also may be asso-
ciated with heart and lung abnormalities '*. The solitary perfora-
tions of the sternal body are common along the midline and are
known as the sternal midline foramina "°.

Several earlier studies of different ethnic populations
were focused on the prevalence and morphometry of the
sternal midline foramina (Table 2). Similar to our results are
those from the CT study conducted in Austria, with a di-
ameter of the sternal body foramen ranging from 3 to 12 mm .

The prevalence of commonly single, round to oval ster-
nal body foramen, with a diameter range from 3—10 mm, was
slightly higher in a large cadaveric study conducted in the
USA. In this study, this anatomic malformation was less fre-
quent in the participants of white race (5.76%) and the his-
panic population (5.84%) and with higher prevalence among
the Afro-American population (9.01%). As expected, the
most of these sternal variants are found in the elderly popu-
lation group. The multiple sternal foramina were also de-
scribed as well as the elongated ones .

The sternal body foramen was found on the CT scans in
the German population ® with lower prevalence in compari-
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son to our study, while its mean width was similar (3.3 mm
in the German population versus 3.9 mm in the Serbian
population). It was emphasized that the practitioners may be
aware of serious complications that may occur due to the
presence of the sternal foramina and that the knowledge of
the distance from the skin to pericardium may be helpful for
a safe needle insertion, with conclusion that the sternal punc-
ture with a needle inserted up to 2.5 cm is not life-
threatening °. The average skin-pericardium distance that we
found was greater than this, but the minimal one was 22.5
mm. The pericardium was adjacent to the foramen in 2 cases
of our study (8.3%), while the lungs were adjacent in 45.8%
cases (versus 53.3% in German study °) with skin-pleura dis-
tance ranging from 19.6 mm to 35.7 mm. The mediastinal fat
adjacent to the sternal foramen was observed in 15 patients
whose CT images we analyzed (62.5%), which is higher than
in German population (33.33%) °.

The slightly lower prevalence of midline sternal foramen
was found in the Greek cadaveric study, while the diameters
were similar to those that we observed. In their study sample,
the number of sternal foramina was from one to five. The fora-
men of the sternal body was always single, while the multiple
foramina were detected on the xiphoid processus '*. However,
the same authors in their earlier case report, described the sternal
body foramen in a combination with the foramen of the xiphoid
processus . We did not find similar case in our study.

The CT study conducted in the Turkish population
found the sternal midline foramen in both genders, with
prevalence similar to one found in our population. Their
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study also included the prepared sternal bones sample and
the midline sternal foramen was found only in 2 of 62
cases *’. In another Turkish study, the MDCT images were
evaluated and the prevalence of the midline body foramen
was lower. Among the other variants and defects of sternum,
the foramen with a common localization in the distal half of
the sternal body, had the mean diameter of 6.5 mm (ranging
from 2 to 16 mm) which was higher than in other studies. In
one case, it was assocciated with the sternal cleft in its con-
tinuation, while 73% of participants with the sternal body fo-
ramen had sclerotic band superior or inferior in its continua-
tion >. A case of similar keywhole-shaped defect of sternum,
as the foramen of the most distal part of the sternal body with
continuation in the form of the xiphoid cleft, was described
in a study of Saccheri et al. *'.

The analysis of cadaveric and dry sternal bones in Bra-
zilians estimated the presence of the sternal midline foramen,
with the highest prevalence in comparison to other studies,
with the most common localization in the level of fourth cos-
tal notch of sternum. These foramina were solitary and round
to oval in shape, as ones found in our study. The mean longi-
tudinal and transverse diameter was also higher than we de-
scribed 2. Another study included MDCT images of the Bra-
zilian patients of both genders and the sternal foramen was
also highly prevailant, slightly more in females. The distribu-
tion among the gender groups was similar to our study while
the mean distance and the range of distance from the skin to
pericardium was equal >

The study conducted among the Indian population in-
cluded the sternal samples of both genders, collected and ana-
lyzed postmortem, and revealed the high prevalence of the mid-
line sternal foramen. It was higher in males than in females, with
a tendency of increasing with age, which was also observed in
our study, probably because of the increased muscle markings in
the elderly **. The higher prevalence of the sternal body foramen
with the common localization in the 5" intercostal segment was
also found in the Kenyan population *.

The percentage of the sternal body foramen that we found
is higher in comparison with one found in a Spanish forensic
study that described those foramina as solitary, size-variable,
round to oval, located in the distal part of the sternal body that is
similar to our findings ''. Contrary to our observation, all cases
with the sternal foramen were males. The lower prevalence was
also found in the CT study conducted among the Japanese popu-
lation, where the mean diameter was 5.3 mm >

Several case reports described the occurrence of the
sternal midline foramen. Bermio and Hemalatha * described
5 x 6 mm sternal body foramen in the level of the junction of
the third and fourth sternebrae. A case of a round, 18.75 x

12.50 mm large foramen of the distal half of a sternal body,
found during autopsy, was also described by Jakhar et al. '*.
Another single large sternal foramen, with dimensions of
11.4 x 20.8 mm was described in a case report from India *.

These variations are usually asymptomatic and ob-
served during the radiological and forensic examinations or
autopsy ' **. However, they may be a serious risk factor for
the severe complications that may occur during the sternal
biopsy or acupuncture, considering the fact that the pleura,
pericardium or great vessels are adjacent to the sternum * **.
The bone marrow aspiration, that is often perform on ster-
num, may be complicated by unwanted needle penetration
through the sternal foramen leading to pneumothorax, car-
diac tamponade, or hemorrhage due to laceration of aorta *
6.21,27-30 According to some studies, in 80% of cases, the
pneumothorax and cardiac tamponade could be a result of
needle insertion through the sternal foramen ®'®. Although
rare, infections of internal organs, were also reported as a
complication of acupuncture, in the presence of the sternal
foramina »*. Regarding that, the biopsy of iliac crest, in order
to perform a bone marrow aspiration, when possible, is con-
sidered to be safer. The clinicians must be aware of these
unwanted possibilities, their asymptomatic character and dif-
ficult visibility on radiographs as well as the fact that these
foramina are not palpable. Considering all above, the pre-
ventive ultrasound or CT images are recommended before
the sternal biopsy or acupuncture procedures * ' *'. Also,
these procedures should be performed in the proximal part of
sternum, because common localization of the sternal foram-
ina in the distal half of the sternal body °.

Awareness of the possibility of the sternal variations is
also important for the proper conclusions in forensic medi-
cine or pathology, because these perforations could incor-
rectly be considered as gun wounds and injuries caused be-
fore death or the osteolytic lesion **".

Conclusion

The results presented in this paper confirmed the preva-
lence of 5.9% of the midline sternal foramen in the observed
population, that is in accordance with the findings of the
most similar studies conducted in another ethnic groups. The
similarity is the most pronounced with those conducted in
the Caucasian race, as expected. The existence of the ana-
tomical sternal variations, usually asymptomatic, and its vi-
cinity to the vital organs must not be ignored and the prac-
titioners as well as forensics must be aware of such a possi-
bility. Considering that, the preceding MDCT imaging could
prevent serious complications of the sternal puncture.
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Abstract

Background/Aim. Tubetculosis in the second decade of
the 21st century is an infectious disease with the highest
mortality rate. In addition, in developed countties, pneumo-
nia is the major couse of morbidity and mortality in adults.
The aim of our study was to point out the differences and
similarities between symptoms, laboratory parameters and
clinical indicators in patients with pulmonary tuberculosis
(PTB) and patients with pneumonia in the general popula-
tion and in people belonging to the high risk groups for de-
veloping tuberculosis. Methods. This prospective study in-
cluded patients with PTB (n = 70) and pneumonia (n = 75)
treated at the Pulmonology Department of Clinical Hospital
Center in Kosovska Mitrovica. Results. PTB was more fre-
quent in men, 30-39 years of age (OR; 6:08), mainly from
rural areas (p = 0.001), and with lower levels of education (p
= 0.031). Pneumonia was more frequent in women older

Apstrakt

Uvod/Cilj. Tuberkuloza je u drugoj dekadi 21. veka infek-
tivna bolest sa najviSom stopom mortaliteta. Uz to, u razvi-
jenim zemljama, pneumonija je glavni uzrok morbiditeta i
mortaliteta odraslih osoba. Cilj naseg istrazivanja bio je da se
ukaze na razlike i slicnosti u simptomima, laboratorijskim
parametrima i klinickim pokazateljima u ranoj dijagnozi tu-
berkuloze u opstoj populaciji i kod osoba koje pripadaju
tizi¢nim grupama za oboljevanje od tuberkuloze plu¢a. Me-
tode. Prospektivnom studijom smo obuhvatili sve obolele
od tuberkuloze plu¢a (n = 70) i pneumonije (n = 75) lecene
na Odeljenju pulmologije Klinickobolnickog centra u Ko-
sovskoj Mitrovici. Rezultati. Od tuberkuloze pluca ¢esce su
obolevali muskarci, starosti 30-39 godina (OR 6.08, 95 CI%

than 60 years of age (p = 0.0012). Night sweats (p = 0.001)
and weight loss (p = 0.062) were significantly more frequent
in patients with PTB, while chest pain (p = 0.001) and high
temperature (p = 0.036) were more common in patients
with pneumonia. X-ray changes in patients with PTB were
located in the upper fields (p = 0.001), or appeated to be bi-
lateral (p = 0.004). The strongest predictor associated with an
increased risk of night sweats was diagnosed PTB (OR = 30.0).
The chest pain was a predictor of pneumonia, unilateral chang-
es (OR = 4.65) in the lower lung fields (OR = 0.08). Conclu-
sion. Night sweats, weight loss and chest X-ray abnormalities
in upper fields were significant indicators of PTB. Chest pain,
fever and chest X-ray abnormalities in lower fields were signifi-
cant indicators of pneumonia.

Key words:
tuberculosis, pulmonary; pneumonia; signs and
symptoms; risk factors.

1,16-31,84), uglavnom sa sela (p = 0,001), nizeg stepena
obrazovanja (p = 0,031). Od pneumonije su ¢esce obolevale
zenske osobe statije od 60 godina (p = 0,012). Kod obolelih
od tuberkuloze pluca bilo je znacajno ¢esée no¢no znojenje
(p = 0,001) i gubitak tezine (p = 0,062), kod obolelih od
pneumonije bol u grudima (p = 0,001) i visoka temperatura
(» = 0,036). Radiografske promene kod obolelih od tuber-
kuloze pluca bile su uglavnom u gornjim poljima pluca (p =
0,001) i obostrano (p = 0,004). Najjaci prediktor povezan sa
dijagnozom tuberkuloze je noé¢no znojenje (OR = 30,0). Bol
u grudima je bio prediktor pneumonije i bilateralnih prome-
na (OR = 4,65) u donjim plu¢nim poljima (OR = 0,08).
Zaklju¢ak. Noc¢no znojenje, gubitak tezine i radiografske
promene u gornjim poljima pluca bile su znacajni indicatori
tuberkuloze pluca. Bol u grudima, visoka tempeartura i ra-
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diografske promene u donjim poljima pluca bile su znacajno
¢esée kod pneumonije.

Kljucne reci:
tuberkuloza pluca; pneumonija; znaci i simptomi;
faktori rizika.

Introduction

Tuberculosis (TB) in the second decade of the 21st cen-
tury is an infectious disease with the highest mortality rate.
During 2015, TB affected 9.4 million people, with a fatal
outcome in 1.4 million patients that were treated. There has
been a decline in incidence in most areas around the world,
but the scale of this decline is far smaller than expected. The
current global TB incidence rate continues to fall by around
2% per year which is insufficient to achieve the goal of elim-
inating TB by year 2050 '. The existing recommendations for
an early detection of TB appear to be insufficient. This is
particularly true for the high-risk groups with clearly ex-
pressed symptoms that do not seek medical advice. The po-
tential health, social and/or economic benefits, would proba-
bly be higher if not for the delayed diagnosis in the high-risk
groups *. Particular attention should be paid to people with
bad life habits (cigarette smoking, alcohol consumption) and
the high-risk groups: HIV positive, diabetics, refugees, pris-
oners, the homeless and the elderly. For any given risk
group, an early treatment provides less severe clinical mani-
festations and less economic costs, and in epidemiological
sense, prevents the spread of the epidemic .

The diagnosis of pulmonary TB (PTB) is based on the
presence of respiratory symptoms and characteristic signs,
laboratory parameters, a direct microscopy examination of
sputum, sputum culture and chest radiography *. In countries
with a limited health infrastructure, the diagnosis of PTB,
and especially a sputum smear-negative PTB (SNPT), can
present a challenge *. Symptom screening is a key component
in fight against TB and is one of the main strategies for the
eradication of this contagious disease. The significant symp-
toms include a prolonged cough that lasts more than 2
weeks, a productive cough, hemoptysis, fever, night sweats,
weight loss and chest pain ®. Symptom screening is appealing
because it is simple, does not require expensive equipment
and can be used in general medical practice. Cough is the
main symptom of TB and is considered a positive symptom
if it lasts longer than two weeks. It could be accompanied by
sputum production or haemoptysis’. Productive cough is
more common in sputum positive TB and is associated with
4-5 times higher level of disease transmission compared
with sputum negative TB’. Risk factors for developing PTB
are malnutrition and low body mass index (BMI) which
make symptoms such as weight loss and poor appetite par-
ticularly important®. TB patients report night sweats as one
of the characteristic symptoms’, while chest pain is rarely
reported '°. However, it is necessary to confirm the diagnosis
in a fast and systematic way as these signs are also indicative
of a number of other respiratory diseases.

Respiratory diseases such as PTB and pneumonia in-
duce a series of laboratory abnormalities such as anemia and

Smilji¢ S, et al. Vojnosanit Pregl 2019; 76(2): 192-201.

accelerated erythrocyte sedimentation rate. Numerous studies
documented anemia in patients with PTB. Anemia, caused
by chronic infections such as TB, results from the suppres-
sion of erythropoiesis by inflammatory mediators ' %,

Symptom screening is the first step in diagnosing PTB,
although the symptoms themselves have relatively little sig-
nificance. Detecting suspicious symptoms provides a timely
suspicion of disease while chest radiography, culture and/or
findings of sputum positive for Koch bacillus will lead to a
definite diagnosis. A direct microscopy examination of spu-
tum should be a routinely applied analysis in all patients who
have manifested symptoms of PTB. Late diagnosis of TB
largely influences the low rate of incidence decline and leads
to poorer medical outcomes .

In developed countries, pneumonia is the major cause
of morbidity and mortality in adults '* and it leads to a high
level of hospitalization, especially in the elderly. The onset is
sudden, accompanied by the characteristic respiratory symp-
toms. Lifestyle factors (cigarette smoking, alcohol abuse, so-
cial determinants) and associated diseases (cardiovascular
diseases, diabetes mellitus, HIV) are high risk factors for de-
veloping TB and pneumonia. Patients can also exhibit multi-
ple risk factors at the same time .

The aim of our study was to point out the differences
and similarities between symptoms, laboratory parameters
and clinical indicators in patients with PTB and patients with
pneumonia in the general population and in people belonging
to the high risk groups for developing TB.

Methods

The survey was conducted in accordance with the ethi-
cal principles and was approved by the Ethics Committee of
the Faculty of Medicine, University of Pristina, with a tem-
porary seat in Kosovska Mitrovica.

A prospective study was conducted at the Department of
Pulmonology of the Health Center in Kosovska Mitrovica, the
reference hospital for TB treatment. The study included patients
with TB and pneumonia treated in the period between 2011 and
2015. All hospitalized patients (145) were divided into 2 groups:
70 patients with PTB and 75 patients with pneumonia.

On admission, the patients’ data regarding demograph-
ics, age, gender, residence, marital status, education, em-
ployment status and social determinants was gathered. We
also processed risk factors for developing TB and pneumo-
nia, including smoking, alcohol consumption, drug use, pro-
longed use of corticosteroids, the use of immunosuppressive
therapy and comorbidities such as diabetes mellitus, chronic
renal failure, cancer, chronic obstructive pulmonary disease,
liver cirrhosis, congestive heart failure and HIV infection.

All of the patients exhibited positive symptoms of
cough, expectoration, haemoptysis, chest pain, fever, night
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sweats and asthenia. Clinical signs of the disease included
weight loss, anemia and high blood sedimentation rate.
Weight loss was defined as a positive symptom if it exceeded
10% of the total body weight in the last three months. He-
moglobin below 12 g/dL in women and 13 g/dL in men was
taken as the reference value for the confirmation of anemia.
Haemoptysis were positive if it occurred only once.

Clinical follow-up included an examination of the spu-
tum before the treatment (negative and positive results), the
type of TB (new or relapse) and the outcome of the treat-
ment. The results of chest X-rays were categorized according
to the scale of the changes, their localization and their mor-
phological structure.

Sputum samples were taken from all the patients for a
direct microscopy of the preparations stained according to
the Ziehl-Neelsen method. Also, a cultivation of bacillus on
Lowenstein-Jansen medium was performed for all samples.
Sputum was collected in the morning, before eating, after a
spontaneous expectoration. Each sputum positive for direct
microscopy was verified by the culture on Ldwenstein-
Jansen medium. PTB was bacteriologically confirmed if the
two sputum findings confirmed bacillus and/or in a case of
positive sputum cultivation. The final diagnosis of pulmo-
nary TB was made based on the M+ in sputum and/or chest
X-rays. The diagnosis of pneumonia was made based on
clinical findings, bacteriological sputum findings and chest
X-rays. The interpretation of chest X ray abnormalities was
performed by a radiologist. Chest postero-anterior X-rays in
both groups focused on pulmonary parenchyma and caverns.
The interpretation of abnormalities in the pulmonary paren-
chyma included unilateral or bilateral changes and location
changes in the lower, medium and upper fields.

Satigtical analysis

The data were analyzed by the descriptive statistical
methods and presented as frequencies and relative numbers.
For the analysis of frequency differences between the
groups, the chi-square test was used. Binary logistic regres-
sion was the technique used to analyze the dependencies be-
tween activities. The multiple logistic regression model in-
cluded all the predictors that had statistical significance at
0.05 in the single logistic regression model. The criterion for
a statistical significance was p < 0.05.

For the statistical data analysis we used the SPSS Sta-
tistics 22 software program SPSS Statistics 22. Inc., Chicago,
IL, USA).

Results

The study included the TB and pneumonia patients
treated at the Pulmonology Department in the period from
2011 to 2015. Out of 145 patients, 70 were treated for PTB
and 75 for pneumonia. There were significant differences in
demographic characteristics between the two groups of pa-
tients. There was a significantly higher incidence of PTB in
the males (p < 0.001), middle-aged and older, while the pa-
tients suffering from pneumonia were older than 60 years of

age (p = 0.0012). In relation to their place of residence, pa-
tients from the rural areas were significantly more prone to
TB infection (p < 0.001). Family status had no significant in-
fluence on the onset of these two diseases. The TB patients
belonged to lower-educational level groups (p = 0.025). Pa-
tients’ occupation did not influence the onset of these respi-
ratory infectious diseases and there was no significant differ-
ence of incidence between the patients with TB and the pa-
tients with pneumonia (p = 0.394) (Table 1).

Lifestyle and comorbidity impact the morbidity of both
TB and pneumonia. In the patients with the TB bad habits,
such as cigarette smoking (p = 0.002) and alcohol consump-
tion (p = 0.050), were dominant. Associated diseases were
equally present in both groups of patients, except for diabetes
mellitus which was significantly more frequent in the patients
with pneumonia (p = 0.024). The social determinants were im-
portant in the patients with PTB (p=0.001) (Table 1).

The respiratory symptoms were characteristic for both
groups of patients. The onset of the symptoms in the patients
suffering from TB was longer than 2 weeks before visiting a
doctor (p < 0.001). Cough, expectoration, hemoptysis and fa-
tigue symptoms did not differ significantly. The patients with
TB frequently reported weight loss and night sweats (p <
0.001). In the patients with pneumonia, chest pain was preva-
lent (p < 0.001) as well as a high temperature (p = 0.036).
The laboratory variables, hemoglobin values, hematocrit and
erythrocyte sedimentation rate did not differ significantly be-
tween the two groups of patients. Positive bacteriological
culture of sputum also did not differ (Table 2).

There were significant differences in radiographic
changes between the groups. In the patients with the TB X-
ray changes were more common in the upper lung fields (p <
0.001) and both lungs were significantly more likely to have
been affected by the changes (p = 0.004). The incidence of a
relapse in the patients with TB was 7%, while in the patients
with pneumonia there was no relapse recorded. The relapse
of the disease was significantly more frequent in PTB (p =
0.018). The hospital treatment of the patients with TB was
significantly longer than in the patients with pneumonia (p <
0.001) (Table 2).

Night sweats were typical and statistically highly sig-
nificant symptom in the patients with TB. In the simple lo-
gistic models, the variables associated with an increased risk
of developing night sweats were: the PTB diagnosis (p =
0.001), 30-39 years of age (p = 0.001) and 40—49 years of
age (p = 0.004) compared to the over-60 years of age group
taken as the reference value, life in the city (p = 0.022) and
diabetes mellitus (p = 0.009). The variables associated with a
reduced risk of developing night sweats are the X-ray chang-
es in the upper (B =-1.77; p = 0.022) and middle lung fields
(B = -2.60; p = 0.007). In the multiple logistic regression
model, the strongest predictor associated with an increased
risk of night sweats was a diagnosed PTB (p < 0.001; OR =
30.0 (6.56—137.0) which indicated that those suffering from
PTB had 30 times higher risk of developing night sweats
(Table 3).

Chest pain is an important symptom in the patients with
pneumonia. The univariate and multivariate logistic regres-
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sion model indicated that chest pain was not a predictor for  0.05; OR = 0.30 (0.09-1.0). The pain predictors were unilat-
developing PTB (p = 0.002; OR = 0.006 (0.009-0.35). Also, eral changes (p = 0.028; OR =4.65 (1:19 to 18:21) in the lower
there was no significant relation between chest pain as an  lung fields (p=0.003; OR = 0.08 (0:02 to 0:41) (Table 4).
important symptom of pneumonia and smoking habits (p =

Table 1
Sociodemographic characteristics and risk factors in the patients with pulmonary tuberculosis (PTB)
and the patients with pneumonia
o PTB (n=70) Pneumonia (n = 75)
Characteristics p
n (%) n (%)
Age (years)
20-29 11 (15.7) 11 (14.7)
30-39 6 (8.6) 7(9.3)
40-49 10 (14.3) 16 (21.3) 0.0012
50-59 26 (37.1) 7(9.3)
> 60 17 (24.3) 34 (45.3)
Sex
male 49 (70.0) 30 (40.0)
<0.001
female 21(30.0) 45 (60.0)
Residence
rural 57 (81.4) 36 (48.0)
<0.001
urban 13 (18.6) 39 (52.0)
Marital status
single 30 (42.9) 28 (37.3)
0.497
married 40 (57.1) 47 (62.7)
Education
primary 41 (58.6) 30 (40.0)
secondary 29 (41.4) 42 (56.0) 0.031
high 0(0) 3 (4.0)
Employment status
unemployed 15(21.4) 22 (29.3)
toiler 20 (28.6) 13 (17.3)
0.394
office worker 11 (15.7) 13 (17.3)
pensioner 24 (34.3) 27 (36.0)
Smoking status
never 23 (32.9) 43 (57.3)
current 39 (55.7) 20 (26.7) 0.002
former 8 (11.4) 12 (16.0)
Alcohol use 12 (17.1) 5(6.7) 0.050
Social determinants 29 (41.4) 9 (12.0) <0.001
Cardiovascular diseases 15(21.4) 23 (30.7) 0.206
Diabetes mellitus 9(12.9) 21 (28.0) 0.024
COPD 11 (15.7) 8 (10.7) 0.368

COPD - chronic obstructive pulmonary disease.
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Table 2
Frequency of reported symptoms, clinical signs and radiological findings in the patients with pulmonary tuberculosis
(PTB) and the patients with pneumonia

Parameters PTB (n=70) Pneumonia (n = 75) 0
n (%) n (%)
Simptom duration (weeks)
<2 11 (15.7) 53 (70.7)
<0.001
>2 59 (84.3) 22 (29.3)
Cough 58 (82.9) 66 (88) 0.379
Productive cough 42 (60) 41 (54.7) 0.517
Hemoptysis 8(11.4) 9 (12.0) 0.915
Chest pain 8 (11.4) 46 (61.3) <0.001
Fever 44 (62.9) 59 (78.7) 0.036
Night sweats 42(60.0 14 (18.7) <0.001
Asthenia 43 (61.4) 48 (64) 0.749
Weight loss 35(50.0) 26 (34.7) 0.062
Anemia 22 (31.4) 18 (24.0) 0.317
Sedimentation rate 58 (82.9) 65 (86.7) 0.523
Culture
negative 28 (40.0) 38 (50.7)
positive 42 (60.0) 37 (49.3) 0.197
Location CXR abnormality
upper field 54(77.2) 1(1.4)
medium field 8(11.4) 46 (61.3) <0.001
lower field 8(11.4) 28 (37.3)
Any CXR abnormality
right 9(12.8) 26 (33.3)
left 24 (34.3) 25 (34.7) 0.004
bilateral 37 (52.9) 24 (32.0)
Radiological severity
initial 37 (52.9) 49 (65.3) 0.299
advanced TB 33 (47.1) 26 (34.7)
Outcomes
cured 65(92.9) 75 (100.0) 0.018
retreatment 5(7.1) 0(0)
Intra hospital therapy (days)
<30 17 (24.3) 70 (93.3)
<60 21 (30.0) 5(6.7) <0.001
> 60 32 (45.7) 0(0)

CXR - chest x-ray.

Smilji¢ S, et al. Vojnosanit Pregl 2019; 76(2): 192-201.



Vol. 76, No 2 VOINOSANITETSKI PREGLED Page 197
Table 3
Uni- and multivariate logistic analysis of the association of night sweat and risk factor
and clinical characteristics
Univariate Multivariate
Factors OR (95% CI) P OR (95% CI) P
Diagnosis
PTB 34.4 (4.07-290.9 0.001 30.0 (6.56-137.0) <0.001
pneumonia Reference
Age (years)
20-29 15.0 (2.26-100.1) 0.005 5.51(1.48-20.46 0.011
30-39 64.0 (5.1-798.9) 0.001 15.79 (2.67-93.54 0.002
40-49 14.8 (2.35-93.64) 0.004 6.18 (1.64-23.33) 0.007
50-59 9.0 (1.78-45.09) 0.008 447 (1.33-15.02) 0.016
> 60 Reference
Sex 1.11 (0.35-3.55) 0.86
Residence
rural Reference
urban 4.30 (1.23-14.98) 0.022
Education level
primary Reference
secondary 0.29 (0.08-1.02) 0.054
high 0(0.0) 0.999
Smoking status
no Reference
yes 0.91 (0.27-3.06) 0.872
former 1.63 (0.36-7.49) 0.528
Any alcohol use 0.24 (0.03-1.84) 0.169
Social determinants 0.70 (0.19-2.67) 0.606
Diabetes Mellitus 8.59 (1.73-42.65) 0.009 4.80 (1.34-17.21 0.016
Cough duration
<2 weeks Reference
> 2 weeks 1.12 (0.34-3.70) 0.858
Fever 1.52 (0.45-5.12) 0.499
Location CXR abnormality
upper field 0.17 (0.04-0.77) 0.022 0.17 (0.04-0.82) 0.027
medium filed 0.07 (0.01-0.49) 0.007 0.28 (0.08-0.98) 0.047
lower field Reference
Any CXR abnormality
right Reference
left 2.19 (0.63-7.59) 0.218
bilateral 2.85(0.74-11.02 0.128
Outcomes 8.62(0.59-126.6) 0.116
Intra hospital therapy (days)
<30 Reference
<60 0.68 (0.14-3.22 0.623
> 60 4.23 (0.72-24.7) 0.109

OR - odds ratio; CI — confidence interval; PTB — pulmonary tuberculosis; CXR — chest x-ray.
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Table 4
Uni- and multivariate logistic analysis of the association of chest pain and risk factor
and clinical characteristics
Factors Univariate 0 Multivariate 0
OR (95% CI) OR (95% CTI)
Diagnosis
PTB 0.01 (0.001-0.15) 0.001 0.06 (0.009-0.35) 0.002
pneumonia Reference
Age (years)
20-29 1.79 (0.266— 12,025) 0.549
30-39 4.37 (0.422-45,251) 0.216
40-49 2.06 (0.344-12,785) 0.435
50-59 2.06 (0.376-11,314) 0.404
> 60 Reference
Sex 0.66 (0.231-1,937) 0.459
Residence
rural Reference
urban 1.45 (0.449-4,713) 0.532
Education level
primary Reference
secondary 0(0.0) 0.999
high 1.81 (0.501-6,546) 0.366
Smoking status
no Reference
yes 0.30 (0.09-1.0) 0.050 0.39 (0.15-1.0) 0.050
former 0.11 (0.02-0.68) 0.018 0.13 (0.03-0.55) 0.006
Any alcohol use 0.95 (0.130-7,036) 0.964
Social determinants 2.17 (0.491-9,650) 0.306
Diabetes mellitus 0.701 (0.168-2,933) 0.627
Cough duration
<2 weeks Reference
> 2 weeks 2.45 (0.742-8,140) 0.141
Fever 0.62 (0.181-2,171) 0.461
Location CXR abnormality
upper field 0.23 (0.029-1,921) 0.177 0.38 (0.07-2.03) 0.255
medium field 0.18 (0.05-0.71) 0.014 0.45 (0.15-1.33) 0.148
lower field Reference
Any CXR abnormality
right Reference
left 4.65 (1.19-18.21) 0.028 2.53 (0.83-7.73) 0.102
bilateral 1.83 (0.459-7,362) 0.390 1.14 (0.37-3.49) 0.819
Outcomes 1.56 (0.068-35,668) 0.781
Intra hospital therapy (days)
<30 Reference
<60 7.13 (1.07-47.64) 0.043
> 60 4.14 (0.360—47,607) 0.254

OR - odds ratio; CI — confidence interval; PTB — pulmonary tuberculosis; CXR — chest x-ray.
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Discussion

The diagnosis of TB can be established through exam-
ining clinical symptoms', chest radiography’, sputum cul-
ture, sputum microscopy and the combinations of these®. In
our study, we evaluated the symptoms, laboratory parameters
and clinical signs of the disease in the patients with PTB and
pneumonia in Northern Kosovo. These can contribute to de-
termining the diagnostic value of symptoms and provide the
support for improving strategies for the detection and diag-
nosis of new cases of PTB. Symptom screening contributes
to an early detection and reduces the spread of PTB”.

Anti-TB dispensary (ATD) in Kosovska Mitrovica is a
very well organized medical institution for a complete diag-
nosis of TB. Most patients with suspected symptoms are re-
ferred to ATD, where the diagnosis is quickly given after a
direct microscopic examination of sputum for Koch's bacil-
lus and the chest X-ray. Due to similar initial symptoms of
pneumonia and TB, it can happen that a general practitioner
does not recognize TB which postpones anti-TB treatment,
and such a patient becomes potentially contagious to the en-
vironment and can expect a worse outcome.

One of the major causes of morbidity and mortality in
adults in developed countries is pneumonia . It is, also, a
frequent cause of hospitalization in the elderly. The main risk
factors for the incidence of pneumonia, besides older age, are
associated diseases. In people older than 60 years of age, the
most common comorbidities are diabetes mellitus '®, a meta-
bolic syndrome, cardiovascular diseases and chronic ob-
structive pulmonary diseases . There is a high prevalence of
pneumonia in patients with multiple lifestyle risk factors and
comorbidities. Pneumonia often affects older men while, in
our study, the women were more likely to be afflicted
(60%) .

Several lifestyle factors are associated with an increased
risk of PTB and pneumonia, including smoking and alcohol
abuse '*. Smoking and excessive alcohol abuse are major
health risks globally and are targets for interventions to re-
duce the global burden of this disease. Ensuring that patients
make appropriate lifestyle changes would help reduce the
overall burden of pneumonia. Similarly, being underweight
may predispose patients to pneumonia due to the conse-
quences of the undernutrition conditions on immune func-
tion, so assessment of the nutritional status of vulnerable pa-
tients might help identify those at increased risk of PTB and
pneumonia ' 7 '¥,

The risk factors for PTB are: male gender, low BMI and
alcohol consumption '**. The survey of 14 countries with
the highest rate of TB incidence showed that the risk factors
are more common in men than in women. Men of lower edu-
cation, middle aged and older, were more likely to develop
PTB. Also, men who consume alcohol and smoke cigarettes
were significantly more predisposed to develop TB. There
were less smokers among the affected women and they rare-
ly consumed alcohol .

High-risk groups include people with a significantly
higher incidence and prevalence of TB than the general pop-
ulation. They may be people with an individual risk of mor-
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bidity (such as HIV infection), or people from specific geo-
graphical locations or institutions. Smokers, alcohol con-
sumers, diabetics or people with a BMI < 18.5 kg/m” are in-
dependently associated with the risk of developing TB. In
most of the developed countries, diabetes is associated with a
high BMI, where an associated obesity may be the cause of
diabetes. Obesity and diabetes have a high prevalence in de-
veloped countries, and their possible interaction with smok-
ing or heavy alcoholism in developing an active TB is a
cause for worry *" .

Smoking, alcohol consumption, diabetes and a low BMI
can lead to a progression from a latent to an active form of
TB. Possible mechanisms for smoking include the impaired
clearance of secretions on the tracheobronchial mucosal sur-
face, reduced phagocytic function of pulmonary alveolar
macrophages, decreased production of tumor necrosis factor
in pulmonary macrophages and increased iron overload in
pulmonary macrophages '**. Chronic alcohol use has been
shown to reduce a macrophage response and activate the
immune system thus raising the risk of morbidity. The ex-
perimental studies showed that hyperglycemia may affect a
host’s immune response to the PTB. Malnutrition can reduce
the host’s protective immune response either by interfering
in the interaction between monocyte-macrophages and T-
lymphocytes and their cytokines, or by secondary immuno-
deficiency that increases the host’s susceptibility to infection.

The important symptoms in the diagnosis of TB are:
cough that persists for at least 2 weeks, expectoration, fever,
night sweats, weight loss, asthenia, chest pain, and hemopty-
sis **. There is a possibility of only one symptom being pre-
sent or a combination of several sensitive symptoms associ-
ated with TB. Cough is the main symptom of TB but also the
main cause of the transmission of this disease. It occurs as a
consequence of an inflammatory response to mycobacterial
infection. An adequate response to therapy is manifested by
the reduction of cough . A cough that lasted for more than 2
weeks was present in 82.9% of our patients suffering from
TB, while in 60% of the cases it was accompanied by sputum
production, which coincides with the data of other stud-
ies ® . A cough that lasted longer than 2 weeks was signifi-
cantly more frequent among sputum-positive TB >, while a
cough that lasts less than 2 weeks can be symptomatic of SNPT,
but WHO recommends including a cough of any duration in the
assessment of TB**. Early diagnosis and treatment of sputum-
positive PTB (SPPT) in patients with a chronic cough is of high
priority in reducing the transmission of TB ***".

However, cough was equally frequent in patients with
PTB and pneumonia. In our patients suffering from PTB, the
symptoms started more than 2 weeks prior to visiting a doc-
tor and they were manifested gradually, first with a cough
and sputum production, and later with night sweats (60%),
subfebrile temperature (62.9%) and weight loss (50%). In
our patients suffering from pneumonia, the symptoms were
sudden and fast developing and most of the patients were
hospitalized in less than 2 weeks from the onset of symp-
toms. The patients suffering from pneumonia experienced a
high temperature (78.7%) and chest pain that intensified dur-
ing breathing (61.3%).
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The symptoms that were particularly significant in pa-
tients with TB are night sweats and weight loss which, to-
gether with a persistent cough increase the specificity of the-
se symptoms. Chest pain during breathing (11.4%) is not a
significant symptom in the diagnosis of PTB °. Chest pain is
one of the most common symptoms in the general population
and can be the result of chest, abdomen and internal organs re-
lated diseases. One of the more common causes of chest pain are
respiratory diseases, especially pneumonia '°. Symptom screen-
ing is simple and is used in general medical practice. However,
compared to the symptom screening, the chest radiography
shows greater accuracy, while the combination of the two pro-
vides a far greater reliability **. Poor performance of symptom
screening in the PTB detection was recorded in several studies,
including the symptoms with the highest sensitivity, such as
cough, fever, night sweats and weight loss *°.

Particular attention should be paid to the diagnosis of
sputum negative TB. In areas with a higher prevalence of TB
and HIV, the clinical signs and inexpensive tests, such as di-
rect microscopy, tuberculin skin test and chest radiography,
are of great importance in the diagnosis of PTB ***. Ano-
rexia, asthenia and a less persistent cough are good predic-
tors of SNPT. These symptoms thus deserve to be recom-
mended as indicators of the SNPT diagnosis within an ATB
dispensary. This strategy can help reduce morbidity and mor-
tality associated with a late SNPT diagnosis®’. Sputum-
negative TB was present in 40% of those affected in North-
ern Kosovo, which is consistent with the results of other
studies™'>***! while the atypical radiographic changes oc-
curred in 23% of the affected. The symptom screening had a
significant role in these cases as it enabled the initial treat-
ment until the disease was finally confirmed by Lowenstein-
Jensen culture medium. Culture is the golden standard for la-
boratory confirmation of PTB *2.

PTB and pneumonia induce a series of laboratory ab-
normalities such as anemia, accelerated erythrocyte sedi-
mentation rate, low serum albumin levels, hyponatremia, ab-
normal liver function, leukocytosis and hypocalcaemia. Nu-
merous studies documented anemia in patients with TB.
Anemia was present in 31.9% of our patients, but in most
cases it was benign. Anemia, caused by chronic infections
such as TB, results from the suppression of erythropoiesis by
inflammatory mediators . On the other hand, the disruption
of iron homeostasis occurs with an increased absorption and
retention of iron in the reticuloendothelial system in chronic
infections such as TB''. Tron is an important growth factor.
Mycobacterium tuberculosis and the retention of iron in the
reticuloendothelial system are seen as defense mechanisms.
Anemia improves with sputum conversion. Female gender
and older age are risk factors for the concurrence of TB and

anemia. Anemia is a common hematological abnormality in
patients with PTB, it is usually mild and improves with the
anti-TB treatment **,

The symptom screening is the first step in early diagno-
sis of PTB both in the general population and high-risk
groups. Patients who report symptoms indicating PTB should
be referred to the microbiologic examination of sputum taken
from three successive samples, sputum culture and chest X-
ray. The confirmation of negative sputum smear results and
the radiographic changes uncharacteristic of PTB further
complicate an early diagnosis. In our patients that were treat-
ed for PTB night sweats were one of the characteristic symp-
toms which indicated 30 times greater risk of developing
PTB; however, the radiographic changes were not in cor-
relation with this symptom of the disease.

The univariate and multivariate logistic regression indi-
cated chest pain as a significant predictor of pneumonia, ac-
companied by radiographic changes on the left or the right
side and in the lower lung fields, which facilitated the diag-
nosis of pneumonia. Some symptoms in patients with PTB
and pneumonia overlap and result in a late diagnosis of PTB.
It is necessary to pay attention to the characteristic symptoms
and clinical signs of the disease especially among high-risk
groups, and refer the affected to appropriate centers for fur-
ther diagnostic procedures. The bacteriological confirmation
of sputum and chest radiography are important in the con-
firmation of suspected PTB. Early diagnosis of the disease is
one of the first steps in its suppression.

Conclusion

TB incidence was more frequent in middle-aged and el-
derly men with bad life habits, smokers and alcohol abusers,
people of low education and social status. Symptomatic
cough lasted for more than 2 weeks before being reported to
a doctor. The most pronounced symptoms were night sweats
and weight loss. Patients treated for pneumonia at the same
time were more frequently women, older than 60 years of
age. Pneumonia and diabetes mellitus comorbidities were
significant. The affected visited a doctor in less than 2 weeks
from the onset of symptoms of the disease. A significantly
higher number of patients with pneumonia had a high fever
and chest pain during breathing.

The strongest predictor associated with an increased
risk of night sweats was PTB. High fever and chest pain dur-
ing breathing were correlated with the radiographic changes
in middle or lower lung fields which indicated pneumonia. In
conclusion, this study may help physicians understand the
link between the symptoms, their duration, the risk factors
and radiological findings in early diagnosis of PTB.
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Abstract

Background/Aim. The two-part questionnaire called In-
jection Phobia Scale (IPS)-Anxiety and IPS-Avoidance rep-
resents one of the most commonly used questionnaires for
assessing the fear of injections. The aim of the present study
was to translate and culturally adapt this questionnaire from
English into Serbian as well as to assess reliability and valid-
ity of the translation. Methods. The translation and cultural
adaptation of the IPS—Anxiety and IPS—Avoidance was pet-
formed in accordance with the International Society for
Pharmacoeconomics and Outcomes Research (ISPOR)
guidelines. Reliability testing, factor analysis and validation
of Serbian translation of IPS-Anxiety and IPS-Avoidance
were carried out on a sample of 485 students of pharmacy,
or medicine at the University of Kragujevac, Serbia. Re-
sults. Serbian translation of IPS-Anxiety and IPS-
Avoidance demonstrated high internal consistency with
Cronbach’s alpha of 0.934 for IPS-Anxiety and 0.911 for

Apstrakt

Uvod/Cilj. Upitnik sastavljen iz dva dela pod nazivom
Injection Phobia Scale (1PS)-Anxiety 1 1PS-Avoidance predstavlja
jedan od najcesce koriséenih upitnika za procenu straha od
injekcija. Cilj ove studije bio je da se ovaj upitnik prevede i
transkulturalno prilagodi sa engleskog na srpski jezik, kao i
da se proceni pouzdanost i validnost prevoda. Metode.
Prevodenje i transkulturalno prilagodavanje upitnika IPS-
Apnxiety 1 IPS-Avoidance izviseno je u skladu sa smernicama
koje je dalo Medunarodno udruzenje za farmakoekonomiju
i pracenje ishoda lecenja (ISPOR). Ispitivanje pouzdanosti,
faktorska analiza i validacija srpskog prevoda upitnika IPS-
Ansciety 1 IPS-Avoidance je sprovedeno na uzorku od 485 stu-

IPS-Avoidance. Factor analysis of IPS-Anxiety showed that
there are two domains, which we have called as Direct Ex-
perience (9 items) and Indirect Experience (9 items); factor
analysis of IPS-Avoidance also pointed out on two domains
referring to direct and indirect fear of injections. Female
students scored higher on the scale showing more extensive
injection phobia than male students. It is also interesting
that students of pharmacy have higher level of injection
phobia than students of medicine, and those students of the
fifth year of study feel more fear of injections than students
from the first four years. Conclusion. Serbian translation of
IPS-Anxiety and IPS-Avoidance showed good psychometric
properties on population consisted of students medicine
and pharmacy.

Key words:
fear; injections; surveys and questionnaires;
translating; serbia.

denata farmacije i medicine na Univerzitetu u Kragujevcu,
Srbija. Rezultati. Srpski prevod upitnika IPS-Anxiety 1 IPS-
Awoidance je pokazao visoku unutrasnju konzistenciju sa
vrednostima Kronbahove alfe od 0,934 za IPS-Anxiety, od-
nosno 0,911 za IPS-Avoidance. Faktorska analiza 1PS-Anxciety
pokazala je da u okviru ove skale postoje dva faktora, koje
smo nazvali Direktno iskustvo (9 pitanja) i Indirektno isku-
stvo (9 pitanja); faktorska analiza skale IPS-Avoidance takode
je ukazala na dva faktora koji se odnose na direktni i indi-
rektni strah od injekcija. Studenti Zenskog pola su imali vece
vrednosti skora pokazujuéi i izrazeniju fobiju od injekcija
nego studenti muskog pola. Takode, interesantno je da stu-
denti farmacije ispoljavaju visi nivo fobije od injekcija nego
studenti medicine, pri ¢emu je strah od injekcija vise izrazen
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kod studenata pete godine u odnosu na studente prve Cetiti
godine studija. ZakljuCak. Srpski prevod upitnika IPS-
Apnsciety 1 1PS-Avoidance je pokazao dobre psihometrijske ka-
rakteristike na populaciji koju su cinili studenti medicine i

farmacije.

Kljucne reci:
strah; injekcije; ankete i upitnici; prevodenje; srbija.

Introduction

The fear of injections is a type of anxiety disorder
whose prevalence in the general population ranges from 3 to
5 percent '. Persons suffering from this kind of phobia feel
excessive, irrational fear of needles, hospitals, surgery,
wounds, pain, doctors or dentists 2. The prevalence is highest
in the youngest age, especially among girls **, and is signifi-
cantly higher among sick where by some estimates can reach
up to 10% > Patients with this type of anxiety experience se-
rious mental and physical symptoms during invasive medical
procedures, so they often avoid visiting a doctor and reject
provision of medical services > °. This kind of behavior sig-
nificantly reduces chances of cure ’ and has a negative im-
pact on important social aspects of life, such as family plan-
ning, or choosing a profession *.

There are several standardized and validated scales for
assessment of this type of anxiety disorder ’. Because of its
simplicity and high reliability, the Injection Phobia Scale
(IPS)-Anxiety and IPS-Avoidance are the most commonly
used questionnaires °. It is the two-part questionnaire which
consists of two separate scales, IPS-Anxiety and IPS-Avoid-
ance. The first scale, IPS-Anxiety, has 18 questions, which
are aimed to assess an intensity of fear among the respon-
dents. The questions are actually the situations that can pro-
voke fear among people with irrational fear of injections. A
respondent assesses his/her fear in such situations by circling
one of the answers on the Likert scale ranging from 0 to 4,
where 0 indicates complete absence of fear and 4 indicates
the highest intensity of fear. The second scale in this ques-
tionnaire, IPS-Avoidance, also has 18 questions, and in this
part of the questionnaire the situations from the first part are
used to assess how often respondents avoided medical pro-
cedures that are associated with fear of injections. There are
three possible answers to each question on a scale from 0 to
2, where 0 means that respondent never avoids a specific
medical procedure, while 2 means that he/she always avoids
such a procedure. The result is shown as a total score, which
is obtained by simply adding the values of answers on each
individual issue, and it ranges from 0 to 72 for the first part
of the questionnaire, and from 0 to 36 for the second part,
with higher values indicating a higher intensity of fear .

A high reliability of this two-part questionnaire was
demonstrated in the study '’, using a sample of 59 patients
diagnosed with phobia of injections in 1992. The results of
this validation study showed a high value of Cronbach’s al-
pha for both subscales: 0.86 for IPS-Anxiety scale and 0.8
for IPS-Avoidance. In addition, there was a significant posi-
tive correlation between the two parts of the questionnaire (r
=0.44; p < 0.05). Content validity, criteria validity and struc-
ture validity of the questionnaire were confirmed in later

Aleksi¢ ZD, et al. Vojnosanit Pregl 2019; 76(2): 202—209.

methodologically well-placed research '™, However, in or-
der to use routinely this questionnaire in different speaking
areas it is necessary to adapt the translation of the original
version of the questionnaire to the cultural specificities and
validate such adapted version.

The aim of this study was translating from English lan-
guage to Serbian and cultural adaptation of the questionnaire
IPS—Anxiety and IPS—Avoidance, with the assessment of re-
liability and validity of the translation.

Methods
Translation and cultural adaptation

Translation and cultural adaptation of the IPS—Anxiety
and IPS—Avoidance to Serbian language was made according
to the International Society for Pharmacoeconomics and
Outcomes Research (ISPOR) guidelines '. According to the-
se recommendations, we first got permission from the author
of the original scale, Professor Lars-Géran Ost, an expert in
the field of cognitive behavioral therapy '°. Then, the ques-
tionnaire was translated from English to Serbian by two in-
dependent translators, who were not part of the research
team. The first translator was Mrs Jelena JarCevi¢, a gradu-
ated philologist in English language and literature and a
member of the Association of Court and Technical Transla-
tors of Serbia. The second translator was Mrs. DusSica Lazié,
a lecturer of English language at the Faculty of Medical Sci-
ences, University of Kragujevac. At the meeting of the study
investigators and the translators, two translations of the ques-
tionnaire were harmonized to one Serbian version. The harmo-
nized Serbian version was back translated to English by Dr Zan
participated in our study. Finally, at the second meeting of the
investigators and the translators the final Serbian version of IPS-
Anxiety and IPS—Avoidance questionnaire was agreed upon.

Clarity and comprehension of the final Serbian version
of the questionnaire was tested in a pilot study. Ten students
of pharmacy (at the Faculty of Medical Sciences, University
of Kragujevac, Serbia) completed the questionnaire and we
used feedback from them to made a few minor changes. The
final Serbian version of IPS-Anxiety and IPS-Avoidance
questionnaire was then prepared in the required number of
copies and the reliability testing was conducted.

Sudy population and the sample size calculation

Our study population consisted of students of medicine
and pharmacy at the Faculty of Medical Sciences, University
of Kragujevac. The sample size was determined on the basis
of the minimal power of the study 80%, on the maximal val-



Page 204

VOIJNOSANITETSKI PREGLED

Vol. 76, No 2

ue of the first type error of 0.05 and by using the Pearson's
correlation test. Since the correlations of responses to indi-
vidual questions of the questionnaire and the total score of
the original questionnaire were greater than 0.8 °, we as-
sumed the desired level of correlation in our study was 84%.
Based on these parameters, minimal size of the study sample
was 174 respondents. The reliability of the final Serbian ver-
sion of the IPS-Anxiety and IPS-Avoidance questionnaire
was tested on two occasions, on March the 14th, and on May
the 14th, 2014. In total, 485 students voluntarily agreed to
participate in the survey (375 of them were students of
pharmacy and 110 were students of medicine) and the fe-
male : male ratio was 385 : 100. According to the year of the
study, there were 86 students of the 2nd year, 174 students of
the 3rd year, 175 students of the 4th year and 50 students of
the 5th year of the study. The same study participants re-
sponded to the questionnaire on both occasions, although at
the first time the investigators filled the questionnaires based
on the interview with the participants, and after that the par-
ticipants completed them by themselves.

The study was approved by the Ethics Committee of the
Faculty of Medical Sciences, University of Kragujevac.

Reliability testing

Internal consistency of the Serbian version of the ques-
tionnaire was determined by calculating Cronbach’s alpha
for the whole questionnaire by the Spearman-Brown “pre-
diction” formula '°.

After division of the IPS-Anxiety and IPS-Avoidance
questionnaire into two separate scales, IPS-Anxiety and IPS-
Avoidance, we calculated Cronbach’s alpha for each sub-
scale as well as the correlation matrices. Cronbach’s alpha
for the whole questionnaire was then calculated backward
from the aplhas of the subscales '”. The temporal stability of
the questionnaire was tested by comparison of the internal
consistency measures obtained by testing the same partici-
pants on two occasions, two months apart.

Validity

Content and construct validity of the Serbian translation
of the IPS-Anxiety and IPS-Avoidance questionnaire were
tested by the three-members panel of psychiatrists from the
Clinic for psychiatry, Clinical Center Kragujevac. Criterion
validaty of the Serbian translation of the IPS-Anxiety and
IPS-Avoidance questionnaire was tested by comparison and cor-
relation of its total score with the scores of the same study par-
ticipants on the Injection Phobia Scale-Anxiety, Blood/Injection
Fear Scale ' and Medical Avoidance Survey .

Before factor analysis, we conducted the Barlett’s test and
the Kaiser-Meyer-Olkin (KMO) test. For the IPS-Anxiety, we
used oblimin rotation with the Kaiser normalization and general-
ized least squares as a method of extraction. For the IPS-
Avoidance, we used oblimin rotation with the Kaiser normaliza-
tion and Principal component analysis as a method of extraction.

Results

Injection Phobia Scale (IPS)—Anxiety

The results are presented for 426 (87.83%) students due to
the incomplete data. In the second round, the entire survey was
completed by the same 425 students (87.01%). In both testing
rounds, the female students scored higher on the scale showing
more extensive injection phobia than the male students (Table
1). It is also interesting that the students of pharmacy had a
higher level of injection phobia than the students of medicine,
and those students of the fifth year of study felt more fear of in-
jections than the students from the first four years. The mean re-
sults (with standard deviations) on the IPS-Anxiety according to
the demographic parameters are shown in Table 1.

Table 1
Mean results £ SD on the Injection Phobia Scale (IPS)-
Anxiety according to the demographic parameters in the
first and in the second round

Demographic I round 1I round
parameters
Gender (n)
female
Iround: 343/426  10.24 +10.707 7.95+10.198
II round: 338/425
male
I round: 83/426 7.02 +8.814 5.03 £10.568
II round: 87/425
Medical sciences
medicine 3.71 £4.294 1.73+£2.712
pharmacy 11.21 £11.009 8.91+11.090
The year of the study
the second 12.294+12.970 8.92+11.271
the third 7.00 + 7.947 5.11+7.805
the fourth 9.67 +£10.689 7.90 £10.877
the fifth 13.00 + 10.026 11.79 £ 13.599

SD — standard deviation.

The first round of tests

The first test showed high levels of internal consistency,
with the Cronbach’s alpha of 0.920 of the Serbian version of
the IPS-Anxiety.

After dividing the IPS-Anxiety into two parts using the
split-half method, the Cronbach’s alphas were 0.863 and
0.832. The Spearman-Brown coefficient was 0.940 and the
Guttman split-half coefficient was 0.920.

The second round of tests

The Cronbach’s alpha of 0.934 indicated high levels of in-
ternal consistency of the Serbian version of the IPS-Anxiety.

After dividing the IPS-Anxiety into two parts using the
split-half method, the Cronbach’s alphas were 0.877 and
0.875. The Spearman-Brown coefficient was 0.940 and the
Guttman split-half coefficient was 0.930.

There were no differences in the interclass correlation
coefficient before and after division (Table 2).
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Table 2

Inter-item correlation before and after dividing and interclass correlation coefficient before dividing for the Injection
Phobia Scale (IPS)-Ancxiety for the first and for the second round of tests

Time of testing The first round of tests

The second round of tests

Inter-item 0.403 (0.792) Inter-item 0.459 (0,784)
correlation correlation
L Single  0.390 (0.356-0.427) Single meas-  0.438 (0.403-0.476)
Before dividing  Interclass measures p=10.000 Interclass ures p=10.000
Cor;ef'a?"“ Average  0.920 (0.909-0.931) °°“§13F‘°“ Average 0.934 (0.924-0.942)
coethicient measures p=0.000 coetficient measures p=0.000
After dividing Inter-lte.m I 0.434 (0.497) Inter-lt§m I 0.464 (0.535)
correlation II 0.364 (0.699) correlation 11 0.460 (0.668)

Factor analysis

The first round of tests

The Kaiser-Meyer-Olkin Measure of Sampling Ade-
quacy (KMO) was 0.919, and the Bartlett's test of sphericity:
4,840.893, p<0.05.

The metod of extraction: Generalized least squares; The
total explained variance of two-factor solution was 55.01%.
The factor correlation matrix was 1-2: + 0.591; 1-3: -0.426;
2-3:-0.409.

Two extracted factors obtained by oblimin rotation with
Kaiser normalization and generalized least squares as a
method of extraction and eigenvalues for each factor and the
amount of variance of the IPS-Anxiety explained by each
factor are shown in Table 3. The matrix of weights of items

and factors obtained with oblimin rotation with the Kaiser
normalization of the two-factor solution for the IPS-Anxiety
items are shown in Table 4.
Table 3
Extracted two factors obtained by oblimin rotation
with the Kaiser normalization and generalized least
squares as a method of extraction. Eigen values
for each factor and amount of variance of
(IPS)-Anxiety explained by each factor

Factor Eigen value Amount of variance explained
(%)

Direct experience 7.817 43.428

Indirect experience 1.156 6.420

Table 4

Matrix of weights of the items and factors obtained with oblimin rotation with the Kaiser normalization
of the two-factor solution for the Injection Phobia Scale (IPS)-Anxiety items

Factor weights

Items

DE IE
When giving blood for analysis by taking a sample from your finger 0.158 0.471
When receiving an injection into the shoulder 0.101 0.789
When looking at a picture of a syringe and hypodermic needle 0.585 0.117
When feeling the smell of a hospital 0.267 0.167
When receiving an anesthetic injection at the dentists 0.173 0.437
When giving blood for analysis by obtaining a sample from your
vein (venipuncture) 0143 0617
When watching blood being drawn from another person’s vein 0.280 0.048
When receiving an injection into the gluteus muscle 0.172 0.651
When watching a picture of a person receiving an injection 0.922 -0.040
When listening to a conversation about injections 0.651 0.068
When looking at and touching the veins on the inside of the elbow 0.228 0.037
When watching a movie in which a person is receiving an injection 0.676 -0.031
When watching a person getting an injection 0.637 0.053
When seeing a nurse in uniform 0.198 0.153
When getting your ears pierced -0.026 0.547
When receiving a vaccine injection 0.043 0.828
When having an intravenous injection -0.118 0.683
When watching a person have a blood sample drawn from his/her vein 0.327 0.032

IE — indirect experience; DE — direct experience.
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Injection Phobia Scale (1PS) — Avoidance

The results are presented for 426 (87.42%) students due
to the incomplete data. In the second round the entire survey
was completed by 426 (87.83%). students The mean results
(with standard deviations) on the IPS-Avoidance according
to the demographic parameters are shown in Table 5.

Table 5
Mean results = SD on the Injection Phobia Scale (IPS)-
Avoidance according to the demographic parameters in
the first and in the second round

E;?;g:fshic I round II round
Gender (n)
female
I round: 341/424 3.83 +4.813 4.60 +£5.991
II round: 336/426
male
I round: 83/424 5.03 +£5.469 3.04 +4.700
IT round: 90/426
Medical sciences
medicine 1.94 £2.712 1.21+1.887
pharmacy 5.56 +5.637 5.10+6.175
The year of the study
the second 6.05+6.013 5.81£7.163
the third 3.57 +£4.453 3.11+£4.337
the fourth 4.90 £ 5.445 4.39+£5.848
the fifth 6.61 +5.935 5.44 +6.579

SD — standard deviation.

The first round of tests

The translated scale showed high levels of internal con-
sistency, with the Cronbach’s alpha of 0.920.

After dividing the IPS-Avoidance into two parts using
the split-half method, the Cronbach’s alphas were 0.765 and
0.778. The Spearman-Brown coefficient was 0.890 and the
Guttman split-half coefficient was 0.885.

The second round of tests

The Cronbach’s alpha of 0.911 indicated high levels of in-
ternal consistency of the Serbian version the IPS-Avoidance.

After dividing the IPS-Avoidance into two parts using
the split-half method, the Cronbach’s alphas were 0.847 and
0.834. The Spearman-Brown coefficient was 0.903 and the
Guttman split-half coefficient was 0.894.

The Inter-item correlation before and after dividing the
IPS-Avoidance scale for the first and for the second round of
the tests are shown in Table 6.

Factor analysis

The first round of tests

The Kaiser-Meyer-Olkin Measure of Sampling Ade-
quacy (KMO): 0.879; the Bartlett's test of sphericity:
3282.275, p<0.05.

The method of extraction: The principal component analy-
sis; The total explained variance of the two-factor solution was
46.06%. The component correlation matrix: 1-2: + 0.413.

The extracted two factors obtained by oblimin rotation
with the Kaiser normalization and eigenvalues for each fac-
tor and the amount of variance of the IPS—Avoidance ex-
plained by each factor are shown in Table 7.

The matrix of the factor weights of the items and fac-
tors with oblimin rotation with the Kaiser normalization of
the two-factor solution for the IPS—Avoidance items are
shown in Table 8.

Validity

Construct validity of the Serbian version of the IPS-
Anxiety and IPS-Avoidance was analyzed and confirmed by
the three-member panel of psychiatrists at the Clinic for Psy-
chiatry, Clinical Center Kragujevac. As of the criterion valid-
ity, the total score of the IPS-Anxiety correlated significantly
with the total scores of MAS (Spearman’s correlation coeffi-
cient 0.315, p <0.001) and BIFS (Spearman’s correlation
coefficient -0.332, p <0.001). The total score of the IPS-
Avoidance correlated significantly with the total scores of MAS
(Spearman’s correlation coefficient 0.364, p <0.001) and BIFS
(Spearman’s correlation coefficient -0.332, p <0.001). The one-
trait-bi-method matrix is shown in the Table 9.

Table 6
Inter-item correlation before and after dividing the (IPS)-Avoidance scale for the first
and for the second round of the tests
Time of testingThe first round of tests The second round of tests
Before dividing Inter-item 0.283 (0.819) Inter-item  0.370 (0.716)
correlation correlation
After dividing Inter-item I 0.267 (0.567) Inter-item I 0.385
correlation correlation (0.472)
11 0.295 (0.646) 11 0.373
(0.677)

Aleksi¢ ZD, et al. Vojnosanit Pregl 2019; 76(2): 202-209.



Vol. 76, No 2 VOIJNOSANITETSKI PREGLED Page 207

Table 7
Extracted two factors obtained by oblimin rotation with the Kaiser normalization. Eigenvalues for each factor and
amount of variance of the Injection Phobia Scale (IPS)-Avoidance explained by each factor

Factor Eigenvalue Amount of variance explained (%)
Indirect experience 6.100 33.887
Direct experience 2.192 12.178

Table 8
Matrix of factor weights of the items and factors with oblimin rotation with the Kaiser normalization of the two-factor
solution for Injection Phobia Scale (IPS)-Avoidance items

Factor weights

Items

1E DE
When watching a picture of a person receiving an injection 0.832 -0.129
When watching a movie in which a person is receiving an injection 0.777 -0.106
When watching a person have a blood sample drawn from his/her vein 0.765 0.109
When watching a person getting an injection 0.758 0.143
When watching blood being drawn from another person’s vein 0.758 0.143
When listening to a conversation about injections 0.736 -0.069
When looking at a picture of a syringe and hypodermic needle 0.586 -0.009
When looking at and touching the veins on the inside of the elbow 0.404 0.052
When seeing a nurse in uniform 0.314 0.131
When receiving an injection into the shoulder -0.105 0.827
When receiving a vaccine injection -0.004 0.783
When having an intravenous injection 0.112 0.764
When giving blood for analysis by obtaining a sample from your vein (venipuncture) 0.151 0.721
When receiving an injection into the gluteus muscle 0.058 0.669
When giving blood for analysis by taking a sample from your finger 0.040 0.605
When receiving an anesthetic injection at the dentists -0.150 0.544
When getting your ears pierced 0.128 0.332
When feeling the smell of a hospital 0.151 0.263
IE — indirect experience; DE — direct experience.
Table 9
Spearman’s correlation coefficients
IPSA2 IPSAV2 BIFS2 MAS2 IPSAI IPSAV1 BIFS1 MASI
IPSA2 1
IPSAV2 0.794* 1
BIFS2 -0.332% -0.339* 1
MAS2 0.315* 0.364* -0.425% 1
IPSAL 0.786* 0.718%* -0.282% 0.281* 1
IPSAV1 0.660* 0.718%* -0.268* 0.289* 0.718* 1
BIFS1 -0.392% -0.399%* 0.597* -0.518%* -0.407* -0.363* 1
MASI 0.181* 0.258%* -0.345% 0.662* 0.228* 0.282%* -0.477* 1

* p<0.001. IPSA2 — Injection Phobia Scale-Anxiety, filled in by the study participants themselves; IPSAV2 — Injection pho-
bia scale (IPS) — Avoidance Scale, filled in by the study participants themselves; BIFS2 — Blood/Injection Fear Scale, filled in
by the study participants themselves; MAS2 — Medical Avoidance Survey, filled in by the study participants themselves;
IPSA1 - Injection Phobia Scale-Anxiety, filled in by the study investigators; IPSAV1 — Injection phobia scale (IPS)-
Avoidance Scale, filled in by the study investigators; BIFS1 — Blood/Injection Fear Scale, filled in by the study investigators;
MASI1 — Medical Avoidance Survey, filled in by the study investigators.

Discussion ria validity and structure validity, as the most important psy-

chometric properties were examined for the original version

Both scales of the Professor Lars-Goran Ost’s question-  of the questionnaire in English. In accordance with the IS-

' _ IPS-Anxiety and IPS-Avoidance have excellent POR guidelines we conducted the process of translating and
13 Reliability, contt validity, crite-  cultural adapting of this questionnaire to Serbian language.

naire
psychometric properties
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The psychometric properties of the Serbian version of
the IPS-Anxiety and IPS-Avoidance scale are very similar
with the original psychometric properties of these scales in
English. The Serbian translation of these two scales showed
high internal consistency, whereby the IPS-Anxiety scale
showed slightly higher internal consistency than the IPS-
Avoidance which is in accordance with the original scale '°.
Internal consistency of the translated questionnaire was
higher when the participants answered to the questions by
themselves, without interference of the investigator. Also,
the Serbian version of the scale showed a satisfactory tempo-
ral stability.

Concerning the factor analysis, there were no signifi-
cant differences about these two scales. Factor analysis of the
first scale of this questionnaire — IPS-Anxiety suggests that
there are two factors and this is in accordance with the re-
sults of other studies. We called these two factors as the Indi-
rect Experience (refers to a type of fear which Olatunji et
al. ? called the Distal Fear) and the Direct Experience (refers
to a type of fear which Olatunji et al. called the Contact
Fear). The first factor analysis of the IPS-Anxiety scale was
made in the study of Olatunji et al. '> and these authors found
12 complex items and two lower order factors labeled as the
Distal Fear and Contact Fear. However, the correlation be-
tween these two factors was high, so they considered that
one-factor model would be quite good. The correlation be-
tween our two factors was also good and since the factors we
extracted had no theoretical background, our conclusion
about factor analysis of the IPS-Anxiety is in some way simi-
lar, i.e., the scale should not be divided into domains. On the
other hand, the factor analysis of the IPS-Avoidance scale in
English was not made previously, so we could not compare
our results. Our factor analysis also suggested that there were
two factors with a good correlation between them. These fac-
tors were similar to those in factor analysis for the IPS-
Anxiety: nine questions referred to the indirect fear of injec-
tions (Indirect Experience), which people experience when
they talk about injections or when they watch other people who
receive injections, while the other nine questions referred to the
direct fear of injections (Direct Experience), which people ex-
perience in the moments of receiving injections.

In both scales, the questions that had the highest aver-
age score where those that considered intravenous injection
and injection of an anesthetic by dentist. Results from other
studies also indicated high level of fear from these two kinds

of injections ***%. Adherence to injections is important for a

success of therapy and one of the most important factors
which contribute to a low level of injection adherence is cer-
tainly phenomenon of injection phobia *. Considering these
facts, it is very important to develop the instruments which
could be used for the assessment of injection phobia. Not
long ago, in Serbia, physicians have got the opportunity to
use the Serbian version of the Medical Fear Survey (MFS),
as an instrument for assessing Blood, Injury, Injections and
Related Stimuli (BIIRS) phobia **. However, more precise
assessment of injection anxiety and injection-related could
be made by the Serbian translation of the IPS-Anxiety and
IPS-Avoidance.

Conclusion

The Serbain version of the IPS-Anxiety and IPS-
Avoidance showed similar psychometric properties and simi-
lar factorial structure with the original English version.
However, we must confess that our study has potentially im-
portant limitations in terms of differences in sociodemo-
graphic characteristics of the study population compared to
the general population in Serbia. Considering this fact, we
believe it is necessary to test these translated Serbian ver-
sions of the IPS-Anxiety and IPS-Avoidance on more repre-
sentative sample of the Serbian population before we can
give a firm conclusion and recommendation about possibility
of using these scales for measuring anxiety and avoidance of
injections in Serbian socio-cultural milieu.
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Femoroacetabular impingement after the femoral neck fracture
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Abstract

Introduction. Femoroacetabular impingement is the result of the
pathological conditions in the osseous acetabulum and/or the
proximal femur. One of its causes is a non-anatomically healed
femoral neck fracture. Case report. A male, aged 51, with a sub-
capital left femoral neck fracture was treated conservatively. The
fracture healed 9 months later and although the patient was walk-
ing on crutches he suffered from pain in the left groin. The X-ray
images showed the valgus and the retroposition of the left femoral
head. The patient was operated on and intraoperatively the thick-
ness and a bone prominence in the anterosuperior femoral neck
area in the line of the previous fracture were found, which was
pressing and spreading beneath the acetabular Zbrum, thus squeez-
ing the acetabular cartilage. The /abrum lesion which was found was
the result of the mechanical pressure of the existing femoral neck
deformity during the hip movements. Irretrievably damaged part
of the /abrmm was tresected and the anterosuperior femoral head-
neck osteochondroplasty was done. One year after the surgety, the
patient had no pain, he walked without limping, the impingement
test was negative, the radiological parameters were adjusted and
there were no signs of the avascular necrosis of the femoral head.
Conclusion. The femoral neck fracture should be treated ade-
quately with the full anatomical position and the proper internal
fixation. If the deformity occurs as the result of a treatment, it
should be removed as soon as possible to prevent the osteoarthri-
tis of the hip.

Key words:
hip fractures; pain; femoroacetabular impingement;
hip joint; orthopedic procedures; treatment outcome.

Apstrakt

Uvod. Femoroacetabularni poremecaj je rezultat patoloskih
stanja u acetabulumu i/ili proksimalnom femuru. Jedan od
njegovih uzroka je i ne-anatomski zarastao prelom vrata
femura. Prikaz bolestnika. Muskarac, star 51 godinu, sa
subkapitalnim prelomom vrata leve butne kosti, lecen je
konzervativno. Prelom je zarastao tek devet meseci kasnije.
Pacijent je hodao na Stakama i patio od bolova u predelu
levog zgloba kuka. Rendgenske slike pokazale su valgus i
retropoziciju leve femoralne glave. Pacijent je bio operisan i
intraoperativno je nadeno zadebljanje u anterosuperiornom
delu vrata butne kosti u nivou linije prethodne frakture.
Ovo zadebljanje vrsilo je pristisak i destrukciju acetabularne
hrskavice i labruma. Lezija labruma koja je bila pronadena,
bila je rezultat mehanic¢kog pritiska postojeéeg deformiteta
vratnog dela femura tokom kretanja kuka. Nepovratno
osteCeni deo labrum-a je resecitan i wuradena je
osteohondroplastika anterosuperiorne femoralne glave i
vrata. Godinu dana nakon operacije, pacijent je bio bez
bolova, hodao je bez hramanja, a impingement test bio je
negativan. Radioloski parametri bili su popravljeni i nije bilo
znakova avaskularne nekroze femoralne glave. Zakljucak.
Frakturu vrata butne kosti treba adekvatno leciti punom
anatomskom  repozicijom i pravilnom unutrasnjom
fiksacijom. Ako se deformacija javlja kao rezultat lecenja,
treba je ukloniti $§to je pre moguée kako bi se sprecio
osteoartritis kuka.

Kljucne reci:
kuk, prelomi; bol; femoroacetabularni sudar; kuk,
zglob; ortopedske procedure; lecenje, ishod.

Introduction

Femoroacetabular impingement (FAI) is the cause of
the hip pain in young adults and is a potential cause of a hip

arthrosis development *°. The minimal bone changes of the
proximal femur and/or acetabulum combined with FAI as a
pathophysiological mechanism, lead to an early labrum le-
sion and adjacent cartilage. FAI represents a margina con-
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flict of the atered bone morphology between the rim of the
acetabulum and the proximal femur of the hips * **. Flexion,
internal rotation and the adduction of the hip provokes the
unnatural contact between the femoral head-neck junction in
the aspect of the asphericity with the anterosuperior upper
rim of the acetabulum.

Two basic mechanisms of FAI have been described:
cam impingement and pincer impingement, with a mixed
type which combines the previous two. The cam impinge-
ment appears in younger, more often male adults and is the
result of morphological, bone changes at the proximal femur,
at the femoral head-neck junction in the form of a bone thic-
kening or a cam, with the aspherical configuration of this
junction. These changes, depending on the author who de-
scribed it, were called “pistol grip” * or “tilt" deformity of
the proximal femur °. Such changes can be seen in, slipped
capital femoral epiphysis **°, Legg-Calve-Perthes disea
se™® " avascular necrosis of the femoral head *® and non-
anatomically healed femoral neck fractures ** %,

During the flexion, the adduction and the internal rota-
tion in the hip, anterosuperior, pathologically atered part of
the femora head- neck junction, spreads beneath the aceta-
bular labrum, thus squeezing the labrum adjacent articular
cartilage, while the labrum itself, initialy, remains intact.
Consequently separation of the acetabular cartilage from the
labrum and subchondral bone occurs. Acetabular cartilage is
irretrievably damaged, separating from the subchondral bone
and the adjacent labrum, which leads to the degenerative
changes of the hip * 2 . Due to the fact that the labrum le-
sion occurs last, and the labrum is richly innervated, the
groin pain intensifies in the developed stages of the disease
appears 2 which is the reason why the cam FAI is malignant
morfotype of the disease.

We presented a relatively rare form of a cam FAl,
which is the result of a non-anatomically healed femora
neck fracture and also the results of the surgical treatment of
the hip changes induced by trauma.

Case report

A male, aged 51, was hurt in July, 2009. Radiological
finding was as follows: subcapital left femoral neck fracture
with the dislocation of the femoral head in abduction. The
patient was treated conservatively. The patient complained of
a severe and constant pain in the left groin, the after conser-
vative treatment was compleated, he could not walk without
crutches and he was limping when walking. Nine months af-
ter the injury, physical examination of the patient confirmed
limping on the left leg, slightly positive Trendelenburg's sign
on the left leg and the limited motion in the hip joint: flexion
up to 80°, internal rotation 20°, externa rotation 45°, abduc-
tion is 40° and adduction up to 10°. The impingement test *
was positive in the range of 40-80° of the flexion. The clini-
cal findings were graded according to the Western Ontario
and McMaster Universities Osteoarthritis Index (WO-
MAC) #, and it was 76.

Radiological findings showed the healed subcapital fe-
moral neck fracture without necrosis of the femoral head.

Mladenovi¢ M, et al. Vojnosanit Pregl 2019; 76(2): 210-215.

The anteroposterior (AP) X-ray images of the hips (Figure 1)
showed the value of collocapital diaphyseal angles (CCD) at
the healthy right hip of 135° and at the injured, left hip 149°
that was in favour of healing the femoral neck in abduction,
i.e., valgus position of 19° . Tonnis angle %, had the value
of 0° on both sides, the value of Wiberg angle %, on the right
hip was 43°, and on the injured, left hip, it was 38°. The va-
lue of the alpha angle, as the parameter of the femoral head
convexity, as seen on the AP X-ray images of the hips, mea-
sured by the Notzly method %, on the right hip was 47°, and
on the left hip was 57°. On the Dunn-Rippstein Mdller lateral
X-ray images, on the right hip, the alfa angle was 40° and on
the left hip 73°, with the evident retroposition of the femoral
head on the injured hip in relation to the healthy hip, with the
disparity of 33° (Figure 2). The head of the femora bone is
not located centraly on the femoral neck, but it is located
back and upwards. We measured the angle between the head
of the femoral bone and its neck — the gama angle or collo-
capital angle %. Its normal value is -1° < gama < 2°; in our
patient the gama angle was 5° (Figures 3 and 4).

The open surgical procedure, so-called trochanteric ma-
jor flip osteotomy approach * ¥, was performed in May
2010 under spinal anesthesia, 9 months after the hip injury.
After the anterior “Z” capsulotomy, the controlled anterior
surgical dislocation of the hip was performed.

Fig. 1 — Standardized anteroposterior
radiographic image of the hips. Left: femoral bone neck
fracture healed in abduction.

Fig. 2 — Standardized Dunn-Rippstein-Miiller radio-
graphic image of the hips. Left hip: femoral bone neck
fracture healed in retroposition of the femoral head.
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Fig. 3 — Femoral head axis (1) — AB, the line that
connects upper and lower edge of the femoral bone
neck on anteroposterior (AP) radiographic images
of the hip, and front and rear edge of the neck on
Dunn90°. M, the central point of the AB line. O, the
center of femoral head rotation. OM is a line that
represents the axis of femoral bone neck (axis 1) — it
depends on the position of the femoral bone head
center.

r~ 5
Fig. 4 — Femoral head axis represented by two
parallel lines (p) — AB, the line drawn on the
narrowest part of the femoral bone neck. CD, the
line drawn 3—4 mm medially from the line AB.
M, the central point of the AB line. N, the central
point of the CD line. MN, the line that represents
the axis of the medial third of the femoral bone
neck, the position of which does not depend on
the center of femoral head rotation. Axes 1 and p
overlap (1 =p) when the head of the femur is
located centrally on the neck. Gama angle is
collo-capital angle of the femoral head created by
1 and p axes, the basic value in the pilot study of
healthy hips is -1° < gama < 2°. In the case of our
patient the angle gama is 5°.

Intraoperatively, in the anterosuperior femoral neck re-
gion, the femoral neck bone prominence in the shape of a
cam was noticed (Figure 5). This prominence, i.e., cam, was
osteotomized, taking into consideration that the size of the
resection of the neck does not exceed 30% of its thickness

% (Figure 6). A resection osteoplasty of the impinging site on
the neck-haed junction was performed to improve femoroa-
cetabular offset. In the upper anterosuperior part of the ace-
tabulum, ranging from 12-17 hours * *, the separation and
serious damage of the labrum from its ledge was noticed.
With no possibility of its refixation, the partial resection of
the labrum was conducted. The reposition of the hip was per-
formed, the joint capsule reconstructed and a mgjor trochan-
ter was fixed.

On the first postoperative day, active exercises in bed
started and walking on the crutches was allowed from the se-
cond day with a touch down on the tip toes of the operated
leg for 6 weeks after the surgery.

One year after the surgery, we found: the absence of the
hip pain, walking without crutches and no limping, Trende-
lenburg sign negative, the impingement test also negative,
the hip flexion was 90°, the internal rotation 15° and the ot-
her movements of the hip were within the normal range, and
WOMAC scorewas 94.

Fig. 5 — Intraoperative images: up — the cam
deformity of femoral head and neck juncture
impacts acetabular labrum; down — elevated and
damaged acetabular labrum.

Mladenovi¢ M, et al. Vojnosanit Pregl 2019; 76(2): 210-215.
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Fig. 6 — Intraoperative images: up — osteo-
chondroplastica of the cam deformity of
femoral head and neck juncture; down — the
corrected cam deformity on the front side of
head and neck of the femoral bone.

Postoperative Dunn-Rippstein-Mller profile X-rays
images of the hip showed the reduction of the alfa angle va-
lues of the injured hip, from 73° to 50°, while on the AP X-
rays the value of alpha angle was reduced from 57° to 52°,
and the value of gama angle was reduced from 5° to 1° (Fi-
gure 7).Trochanter osteotomy of the femur,was healed, the
femoral head was clearly contoured, without bone cysts and
with no signs of the avascular necrosis development et hete-
rotopic ossification.

_

Fig. 7 — Postoperative Dunn-Rippstein-Miiller radio-
graphic image of the hip.

Mladenovi¢ M, et al. Vojnosanit Pregl 2019; 76(2): 210-215.

Discussion

There are few papers in the literature dealing with sur-
gica correction of the deformity at the femoral head-neck
junction after femoral neck fractures healed in a nonanatomi-
cal position *® . Thus Eijer et a. ™ in their paper, presented
the treatment of 9 patients using the open surgical method,
whereas all the other authors * % ** % %" presented in their pa-
pers the surgical treatment of the non-traumatic cam FAI
form in patients with the pathological substrate at the femo-
ral head-neck junction.

Dislocated fractures of the femoral neck, as a routine,
are treated by the partial or the total hip replacement, and, in
younger adults, the open reduction and internal fixation of
the neck fracture are recommended. Only a few patients,
with nondislocated femoral neck fractures are treated
conservatively. In this presented case, dislocation of the fe-
moral head in relation to the femoral neck was not noticed,
and the treatment was conservatively completed. The
patient's persistent symptoms and the subsequent clinical and
radiographic examinations showed the presence of the bone
prominence, i.e., cam in the anterosuperior region of the fe-
moral neck in the area of the former fracture which led to the
conclusion that it was very rare, trauma provoked form of the
femoroacetabular impingement. The cam deformity is a con-
sequence of osteogenesis on the place of femoral neck frac-
ture. The dislocation of the femoral head caused an irritation
and made place for excessive callus formation in the shape of
the cam deformity, which damaged the cartilage and hip joint
labrum with its presence, causing pain and limping. In this
manner the femoral head kept the dislocated position.

In these malposition, the head-neck junction comes in
contact with the acetabular rim of flexing the hip within
normal range, especially when the leg rotated internally. The
resulting sensation of pain may be caused by shear or com-
pression of the acetabular labrum, which is known to carry
proprioceptive and nociceptive nerve fibres similar to the
knee meniscus %,

Preoperative, subjective and objective symptoms of the pa-
tient were reduced and radiogrephic parameters showed,
postoperatively that the values of the injured hip were brought to
alevel that approximated the values of the healthy hip. The re-
duction of alpha and gama angles to the normal values confirms
the success of the surgical procedure, i.e., it confirms the suffici-
ent extent of osteochondroplastica. Intraoperatively, these angles
can be radiologicaly measured and adequately corrected, wit-
hout relying on uncontrolled resection that can sometimes be in-
sufficient. The values of these angles confirm the correct anato-
mica relaion between femora head and neck and the absence
of the cam deformity, causing the femord neck axes p and | to
overlap. Thereby, the factors of pain and further hip joint labrum
and cartilage damage are removed.

Using this procedure we created almost normal hip
anatomy. Therefore, we believe that applied surgical techni-
gue and the approach to the treatment, are of the great impor-
tance in the treatment of the traumarinduced femoroacetabu-
lar impingement in symptomatic patients with the femoral
neck fractures healed in a non-anatomical position.
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Conclusion

The best prevention of this form of the impingement is

based on the proper and immediate surgical treatment of the

10.

11.

12.

13.

14.

15.

femoral neck fracture. Early surgical treatment of this form
of the impingement is essential to prevent further degenera-
tion and osteoarthritis of the hip.
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Abstract

Introduction. The magnetic resonance imaging (MRI) was
found to be insensitive diagnostic modality in detecting the
abnormalities in patients with vestibular neuritis. Case re-
port. A 32-year-old man was admitted to hospital with clin-
ical signs of acute vestibular neutitis. The conventional MRI
was inconclusive, including 3 mm slice-thickness postcon-
trast study, while the postcontrast high resolution study with
1 mm slice-thikness, detected bilateral enhancement of the
vestibulocochlear nerve’s vestibular branch, consistent with
inflammation. Conclusion. High-resolution 1 mm or sub-
milimeter slices should be perfomed to evaluate patients
with vestibular neuritis in order to increase the MRI sensi-
tivity and improve correlation with clinical findings.

Key words:

vestibulocochlear nerve diseases; neuritis; bilateral
vestibulopathy; diagnosis; magnetic resonance
imaging.

Apstrakt

Uvod. Smatra se da magnetno-rezonantni imidzing (MRI) nije
dovoljno osetljiva dijagnosticka metoda za detekciju
poremecaja kod bolesnika sa klinickom slikom vestibular-
nog neuritisa. Prikaz bolesnika. Tridesetdvogodisnji
muskarac je primljen u bolnicu sa klinickom slikom akutnog
vestibularnog neuritisa. Na snimcima konvencionalnog MRI
pregleda, ukljucujuéi i postkontrastne snimke debljine 3
mm, nisu uocene patoloske promene. Na postkontrastnim
snimcima visoke rezolucije, debljine preseka 1 mm, uoceno
je postkontrastno pojacanje intenziteta signala vestibularne
grane oba vestibulokohlearna nerva, $to je nalaz
katrakteristican za inflamaciju. Zaklju¢ak. Za evaluaciju bo-
lesnika sa znacima vestibularnog neuritisa, a u cilju
povecanja senzitivnosti MRI pregleda, neophodno je koristi-
ti snimke visoke rezolucije, debljine preseka 1 mm ili submi-
limetarske preseke.

Kljucne reci:
n. vestibulocochlearis, bolesti; neuritis; vestibulopatija,
bilateralna; dijagnoza; magnetna rezonanca, snimanje.

Introduction

Vestibular neuritis (VN) still appears to be a controver-
sia disease in clinica practice, with an unclear definition.
According to Slivoniemi *, the syndrome of VN is confined
to the vestibular system with preserved hearing, while in
labyrinthitis, reduced or distorted hearing in association with
vertigo is evident. However, Murofushi et al. 2 dlso detected
the involvement of the labyrinth in patients with clinical VN
with or without inferior vestibular nerve involvement, using
galvanic vestibular evoked myogenic potentials, supporting

the hypothesis that VN could be caused by labyrinthine lesi-
ons. This observation suggested potential renaming of VN
into “vestibular neurolabyrinthitis’. Imaging findings, howe-
ver, did not support the opinion of Murofushi et al. % The da-
ta in the literature strongly suggested that the sensitivity of
the magnetic resonance imaging (MRI) in the detection of
VN was rather poor, both on the plain and contrast-enhanced
MRI studies. The aim of this report is to prove the unequivo-
cal role of the high-resolution MRI in detecting the involve-
ment of vestibular system and labyrinth in patients with cli-
nical VN.
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Case report

A 32-year-old man was admitted to the hospital with
clinical signs of acute rotatory vertigo, nausea, and vomiting.
There was no hearing loss, tinnitus or other hearing distur-
bances. The cardiopulmonary examination detected no ab-
normalities. The clinical otoneurologic examination revealed
the presence of horizontal rotatory nystagmus. The Dix-
Hallpike test for benign paroxysmal positional vertigo was
negative. The video head impulse test of the lateral semicir-
cular canal found the gain of the vestibulocochlear reflex of
0.46 on the right and 0.89 on the left. The computed
tomography of the brain and skull base revealed no abnorma-
lities. Betahistine dihydrochloride in a dosage of 24 mg/7
days was prescribed. On the control examination, the gain of
vestibulocochlear reflex was 0.55 on the right and 0.89 on
the left. The viral tests were negative on herpes simplex vi-
rus, type 1 (IgM 0.14 arbU/mL — normal range if less than
1.2 arbU/mL, IgG 2.0 — norma range if less than 5 ar-
bU/mL). IgM on Ebstein-Barr virus was 0.5 arbU/mL (nor-
mal range if < 0.8 arbU/mL), while IgG was positive — 2.91
arbU/mL (normal range if < 0.8 arbU/mL). IgM on adenovi-

ruswas 0.3 arbU/mL (normal range if < 0.8 arbU/mL), while
1gG was dightly positive — 1.41 arbU/mL (normal range if
< 1.1 arbU/mL). No improvement was evident on the follow-
up otologic examination and the MRI scan of temporal bones
was ordered. The conventional head MRI protocol included
5 mm dlice thickness T1l-weighted (T1W), T2-weighted
(T2W), fluid attenuated inversion recovery (FLAIR) images
in the axia plane and coronal T2W images, as well as the
diffusion-weighted imaging in the axial plane (slice thic-
kness of 5 mm, TR 4900 ms, TE 111 ms, b0, 500, 1000
mm?/s). For the detailed evaluation of inner ear structures the
MRI protocol was complemented with constructive interfe-
rence in steady-state — 3D constructive interference in steady
state (3D CISS) (dlice thickness 0.7 mm, TR 8.4 ms, TE 3.4
ms), axial T1IW fat sat (dlice thickness3 mm, TR 700 ms, TE
8.9 ms) and contrast-enhanced T1W fat sat sequence in axia
and corona planes as well as sagittal three-dimensional T1-
weighted gradient echo, magnetization-prepared rapid gradi-
ent echo (MPRAGE) sequence (dlice thickness 1 mm, TR
1450 ms, TE 4.7 ms). MPRAGE sequence clearly detected
marked contrast enhancement of the vestibular branch of the
vestibulocochlear nerves bilateraly (Figure 1).

Fig. 1 — A) No abnormalities evident on conventional, 3 mm slice thickness postcontrast TIW fat sat sequence;
B) 3D CISS, 0.7 mm slice thickness; C) Marked contrast enhancement of the vestibulocochlear nerves bilaterally on
postcontrast 1 mm slice thickness magnetization-prepared rapid gradient echo (MPRAGE) sequence in axial, and D)
coronal plane.

Discussion

In patients with VN, the MRI is usually ordered to ex-
clude other neurologic disorders, since it was found to be in-
sensitive to confirming the presence of the disease itself.
Strupp et a. ® did not detect contrast enhancement of the
labyrinth, vestibulocochlear nerve or vestibular ganglion, in
any of the 60 patients with acute idiopathic VN (confirmed
by clinica examination and caloric irrigation), even when

Kozi¢ D, et al. Vojnosanit Pregl 2019; 76(2): 216-218.

high doses of gadolinium (0.2 mmoL/kg) were administered.
In that study, the high-resolution MRI was performed betwe-
en days 3 and 30 after symptoms onset. Hasuike at al. * also
reported no MRI abnormalitiesin al 8 patients with VN. The
only report in the literature, showing that the postcontrast
MRI might be useful in detection of the vestibular nerve en-
hancement in patients with VN, was published by Karlberg
et al. °. This study was performed on 3T scanner, with aslice
thickness of 2 mm. We aso found the postcontrast images
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with a dlice thickness of 3 mm inconclusive in our patient,
but 1 mm slice thickness MPRAGE sequence detected bilate-
ral involvement of the vestibulocochlear nerves. Fundakow-
ski et al. ® found decreased size both in the vestibular nerve
cross-sectional area and height in patients with VN measured
on parasagittal 3D CISS MRI. Recently, the profiles of affe-
rent dysfunction in a cross-section of patients with acute VN
was characterized, using the tests of otolith and semicircular
cana function, sensitive to each of the five vestibular end
organs. Acute vestibular neuritis most often affects both ve-
stibular nerve divisions. The horizontal canal-plane video
head impulse tests alone identified the superior nerve
dysfunction in al patients with vestibular neuritis tested
acutely, whereas both cervical/vestibular evoked myogenic
potentials and the posterior canal-plane video head impulse
tests were necessary for diagnosing the inferior vestibular
nerve involvement ’. Another unusual finding in our patient
was bilateral involvement, very atypical for classical unilate-
ral VN. Bilateral involvement could be associated with the
autoimmune processes, like rheumatoid arthritis, Cogan's
syndrome, polychondritis or lupus erythematosus. In our pa-

tient, no acute infection could have been associated with acu-
te vestibulopathy, while 1gG on Ebstein-Barr virus was
markedly positive. Several studies on immune-mediated sen-
sorineural hearing loss detected 1gG antibodies against the
membranous labyrinth. The pathogenicity of these antibodies
remained unclear, however, their appearance seemed to sug-
gest organ-specific immune dysregulation ®**. Nevertheless,
the diagnosis of autoimmune inner ear disorders is still pro-
blematic due to a lack of universally accepted set of the di-
agnostic criteria or diagnostic test.

Conclusion

This report chalenges the reevaluation of the current
approach to the high-resolution MRI role in the evaluation of
patients with VN. This appears to be the second report sug-
gesting that < 3 mm thin slices do increase the sensitivity of
detection of the vestibular nerves involvement on the postcon-
trast MRI sudies. Bilateral involvement documented by the
high-resolution MRI supports the consideration of VN as an
immune-related vestibular neuropathy in certain circumstances.
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Melena as a first sign of metastatic hepatic angiosarcoma:

A case report

Melena kao prvi znak metastatskog angiosarkoma jetre
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Abstract

Introduction. Angiosarcomas are malignant tumors of vas-
cular endothelium that may arise from different locations.
Although primary hepatic angiosarcoma accounts for only
1.8% of primary liver tumors, it is the most common malig-
nant mesenchymal tumor of the liver. We report a case of
primary hepatic angiosarcoma with melena as an unusual in-
itial manifestation of this extremely rare tumor. Case re-
port. Forty-four-years old patient with melena was referred
to our Clinic because melena was not resolved after re-
peated argon plasma coagulation of bleeding lesions during
esophagogastroduodenoscopy in the regional hospital. Ab-
dominal ultrasound and multislice computed tomography
(MSCT) revealed enlarged liver, with focal lesion 6 cm in di-
ameter localized in the left lobe with multiple satellite le-
sions in both liver lobes, enlarged spleen and extremely di-
lated and long umbilical vein. Double-balloon enteroscopy
and video capsule endoscopy detected the multiple bleeding
vascular lesions in the small bowel. Histopathological ex-
amination and immunohistochemistry of the small bowel le-
sions revealed malignant mesenchymal proliferation with
vascular/endothelium  differentiation of neoplastic cells.
The patient was diagnosed with metastatic angiosarcoma
probably of hepatic origin with metastasis in the small bow-
el, that caused melena, and in the lumbar spine, causing
back pain. Conclusion. Rare causes of melena include
bleeding from primary or metastatic hemangiosarcoma lo-
calized in the gastrointestinal tract, especially small bowel.

Key words:

hemangiosarcoma; liver neoplasms; melena; diagnostic
techniques and procedures; diagnosis, differential;
palliative care.

Apstrakt

Uvod. Angiosarkomi su maligni tumori vaskularnog endo-
tela koji mogu nastati na razlicitim lokacijama. Iako primarni
angiosarkomi jetre ¢ine samo 1.8% primarnih tumora jetre
to su najceséi maligni mezenhimalni tumorti jetre. Prikazu-
jemo slucaj primarnog angiosarkoma jetre sa melenom kao
neobicnom inicijalnom manifestacijom ovog vtlo retkog
tumora. Prikaz sluCaja. Bolesnik star 44 godine upucen je
na nasu Kliniku zbog melene koja je perzistirala nakon po-
navljanih argon plazma koagulacija krvareéih lezija tokom
ezofagogastroduodenoskopije u regionalnoj bolnici. Ultra-
zvuk i multislajsna kompjuterska tomografija (MSCT) ab-
domena ukazali su na uvecanu jetru sa fokalnom lezijom le-
vog lobusa promera 6 cm i multiplim satelitskim lezijama u
oba lobusa, uvecanu slezinu, kao i ekstremno prosirenu i
dugacku umbilikalnu venu. Double balloon enteroskopijom i
endoskopskom video kapsulom uocene su brojne krvarece va-
skularne lezije u tankom crevu. Patohistoloski pregled i imuno-
histohemijska bojenja biopsija lezija iz tankog creva ukazala su
na maligni mezenhimski tumor vaskularnog/endotelnog pore-
kla. Zakljuceno je da se kod bolesnika radi o metastatkom an-
glosarkomu sa najverovatnijim primarnim ishodistem u jetti i
metastazama u tankom crevu, $to je uzrokovalo melenu, i
kicmenom stubu, $to je uzrokovalo bol u ledima. Zakljucak.
Retki uzroci melene ukljucuju krvarenje iz primarnog ili meta-
statskog hemangiosarkoma lokalizovanog u gastrointestinal-
nom traktu, posebno u tankom crevu.

Kljucne reci:

hemangiosarkom,; jetra, neoplazme; melena;
dijagnosticke tehnike i procedure; dijagnoza,
diferencijalna; leCenje, palijativno.
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Introduction

Angiosarcomas are malignant tumors of vascular endo-
thelium that may arise from different locations. They occur
most commonly in the skin and soft tissue. Although primary
hepatic angiosarcoma accounts for only 2% of primary liver
tumors, it is the most common malignant mesenchymal tu-
mor of the liver in adults '. Early reports of hepatic angiosar-
coma focused on its association with environmental chemical
carcinogens, such as vinyl chloride, thorium dioxide (Thoro-
trast) and arsenic, but exposure to these agents is now rare.
Other known risk factors include use of androgenic steroids,
oral contraceptives and cyclophosphamide, but most of these
tumors nowadays occur in the absence of known risk factors .

We report a case of metastatic hepatic angiosarcoma
with melena as first and unusual manifestation of this ex-
ceedingly rare tumor.

Case report

A 44-year-old man, a professional truck driver, was re-
ferred to the Clinic for Gastroenterology and Hepatology,
Clinical Center of Serbia, with persistent melena. Prior to
admission to our Clinic, the patient was admitted and treated
for one month in the regional hospital where esophagogas-
troduodenoscopy (EGD) revealed two duodenal bleeding le-
sions treated with several argon plasma coagulation (APC)
sessions. After eight APC sessions in a regional hospital,
melena persisted and patient was referred to our Clinic. On
the day of admission, patient complained of exhaustion, nau-
sea and melena and reported lower back pain he suffered
from for past 4 years. The patient's past medical history was
not significant, except for spine injury in a traffic accident 4
years ago and subsequent operation with osteosynthetic met-
al implant in lumbosacral spine. He denied exposure to envi-
ronmental toxins. Physical examination revealed enlarged
liver 2 cm below right costal margin in the medioclavicular
line and enlarged spleen palpable for 1cm below left costal
margin in the medioclavicular line. Initial laboratory findings
were haemoglobin (Hb) 10.2 g/dL, haematocrit (Hct) 30%,
platelet count (PIt) 76 x 10°/L, prothrombin time (PT) 15.8 s,
albumin 29 g/L, alkaline phosphatase (ALP) 186 IU/L, as-
partate transaminase (AST) 40 IU/L, alanine transaminase
(ALT) 45 U, erythrocyte sedimentation rate (ESR) 8 mm/h.
Since the patient presented with hepatosplenomegaly of un-
known origin immediately upon admission, immunology
profiles and serology for viral hepatitis were ordered. Hepati-
tis A, B and C and immunology profiles [antinuclear anti-
bodies (ANA), anti-smooth muscle antibodies (ASMA), an-
timitochondrial antibody (AMA), perinuclear antineutrophil
cytoplasmatic antibodies (pANCA)] were negative. Further
investigation, after ultrasound, revealed focal lesions of the
liver, and all tested tumor markers including: alpha-
fetoprotein (AFP), carcinoembryonic antigen (CEA), car-
cinogen 19-9 (CA 19-9) and 125 (CA 125), total prostatic
specific antigen (tPSA), free prostatic specific antigen
(fPSA), beta human chorionic gonadotropin (BHCG), were
within normal range. The chest radiography was normal. Ul-

trasound of the abdomen showed enlarged liver with a large
6-cm mass in the left liver lobe (Figure 1), multiple up to 2
cm small focal lesions in both lobes of the liver, extremely
dilated (20 mm in diameter) and long umbilical vein with
turbulent flow, enlarged spleen, but no ascites. EGD was per-
formed upon admission and revealed three mucosal non-
bleeding lesions resembling stigmata of previous APC in se-
cond duodenal portion. Colonoscopy and barium follow-
through were normal. Multislice computed tomography
(MSCT) angiography of the abdomen identified in the seg-
ment IV and VII of the liver two large focal lesions with the
CT characteristics resembling cavernous haemangioma (Fig-
ure 2) together with numerous intraabdominal collaterals but
no thrombosis of v. portae, v. lienalis or v. mesenterica that
would explain recanalised umbilical vein.

» TOSHIBA

Abdomen

Fig. 2 — Multislice computed tomography shows two large
focal lesions in the IV and VII segment of the liver.

Peroral double balloon enteroscopy was performed and
revealed few larger non-bleeding pseudopolypoid lesions
with hyperemic edge and central umbilication that were con-
sidered to be of a vascular origin, thus contraindicated for
biopsy. The patient was treated with sandostatin and beta-
blockers that reduced frequency of melena and need for
blood transfusion. Due to the metal implant in this patient,
we could not order magnetic resonance imaging (MRI),
therefore liver scintigraphy and blood pool were performed
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in order to clarify characteristics of the liver lesions and the-
se results were suggesting the vascular lesions in both liver
lobes. Since melena occurred again, M2A video capsule was
performed and showed hyperemic zone without bleeding in
duodenum (Figure 3a), active bleeding in distal duodenum
without visible lesion (Figure 3b), one prominent bleeding
lesion in distal jejunum that could correspond to varix or tu-
mor (Figure 3c) and another large lesion in proximal ileum
(Figure 3d). Percutaneous liver biopsy was not performed
because of the high bleeding risk due to the vascularity of the
lesions and patient's impaired coagulation. The patient was
discharged in a stable condition with the diagnosis of prob-
able liver cavernous hemangioma and enteropathy due to
portal hypertension with advised supportive therapy includ-
ing proton pump inhibitors (PPI), Lanreotide and B-blockers.
One month after discharge, the patient was readmitted to our
hospital with persistent melena, back pain and weight loss.
Laboratory data at readmission were: Hb 64g/L, Hct 19%,
platelet 66 x 10°, albumin 25 g/L, alkaline phosphatase 250
IU, D-dimer > 4000 mg/L, vWF (von Willebrand factor)
> 150%. Upon readmission, the abdominal ultrasound and
MSCT scan showed enlargement of previously diagnosed
liver focal lesions and massive osteolytic defects in the lum-
bal spine, and therefore, the initial diagnosis was challenged.
EGD was repeated and showed the focal pseudopolypoid le-
sions with umbilication and scattered bleeding, especially in
third portion of duodenum. At this point it was decided that
biopsies from the small bowel lesions are lower risk than liv-
er biopsy. The histological examination of the small bowel
lesions revealed malignant mesenchymal proliferation with
vascular/endothelium differentiation of neoplastic cells. The
tumor cells stained positive for vimentin and CD31.

In the light of histological appearance (Figure 4a), posi-
tive immunohistochemical staining for CD 31 (Figure 4b)
and evident progression of the disease, we concluded that pa-
tient suffered from primary hepatic angiosarcoma with me-
tastatic lesions affecting small bowel that caused melena and
lumbal spine that caused back pain. The patient was referred
to his regional Oncology Center where he was given only
symptomatic treatment due to deteriorated general condition.
The patient died two months after the diagnosis was made.

Discussion

Angiosarcomas are rare malignant tumors arising from
vascular endothelium that account for less than 1% of all soft
tissue sarcomas. The development of the tumor is in 25% of
all cases related to previous exposure to environmental tox-
ins such as thorium dioxide (Thorotrast), polyvinyl chloride
monomers and arsenic-containing insecticides, while in the
majority of patients no underlying risk factor is identified '.
Primary hepatic angiosarcoma shows a male predominance
of 3 : 1 and majority of patients are diagnosed between the
ages of 50 and 59 "7,
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Fig. 3 — M2A video capsule shows: a)
Hyperemic zone without bleeding in
duodenum; b) Fresh bleeding in distal
duodenum without visible lesion; c)
Bleeding lesion in distal jejunum; d)
Metastatic lesion in proximal ileum.
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Fig. 4 — Histopathological findings: a) Hematoxylin and
eosin staining of the small bowel lesion; b) Atypical endo-
thelial cells with CD31 positive staining. CD 31 is consid-
ered the most reliable immunohistochemical endothelial
cell marker suggesting vascular origin of the lesions in
the small bowel.

Clinical presentation of hepatic angiosarcoma usually
includes fatigue, weight loss, ascites, jaundice, abdominal
pain in the right upper quadrant and sometimes fever "> ¢,
but acute liver failure and acute intra-abdominal hemorrhage
from primary tumor rupture as initial presentation of hepatic
angiosarcoma were also described. According to the data
from the relevant literature, acute abdominal bleeding occurs
spontaneously or after instrumentation in 17% to 27% of he-
patic angiosarcoma patients .

Although majority of patients with angiosarcoma have
metastatic lesions at the time of presentation, only 9% of pa-
tients present with symptoms from distant metastasis as in
the case of our patient '. The most common site of metastasis
is the lung, followed by the spleen '.

Angiosarcoma occurs very rarely in the intestinal tract
as either primary or metastatic malignancy. In a case series
published by Allison et al. >, 8 cases of angiosarcoma involv-
ing gastrointestinal tract were described and out of 5 patients
whose initial presentation were signs of gastrointestinal
bleeding, 2 had melena with primary lesion localized in duo-
denum in one and in jejunum in the other patient. Another
case series by Taxy and Battifora ¢ described 3 patients with

angiosarcomas involving small intestine and one of these had
signs of gastrointestinal bleeding. Ni et al.  described pri-
mary angiosarcoma of the small intestine with metastasis to
the liver. This patient had single lesion localized in the jeju-
num and multiple liver lesions, and in this case, there was no
gastrointestinal bleeding. Small intestine bleeding from mul-
tifocal jejunal angiosarcoma that presented with signs of
anemia and melena was also described °.

Previously published sporadic case reports indicate that
small bowel is a rare site of metastatic localization of hepatic
angiosarcoma ° '° originating from subcutaneous angiosar-
coma of the head ", aortic endothelioma ™4, thyroid
gland "* and spleen '°. Multifocal epitheloid angiosarcoma of
the small intestine originating from the skin in one and of
unclear origin in the other patient was also described ' '*.

Metastasis of hepatic angiosarcoma to the gastric vein
and to the gastric mucosa without bleeding from the lesion
was previously reported .

In our patient, the diagnosis of metastatic hepatic angiosar-
coma that affected lumbal spine, duodenum and small bowel
was supported by the fact that a large liver lesion with satellites
was major finding and the lesions in the small bowel were mul-
ticentric. Extensive diagnostic workup in our patient did not re-
veal any other possible primary localization of angiosarcoma.

Forbes et al. * reviewed data from 25 adult patients di-
agnosed with hepatic sarcoma (8 with angiosarcoma). Since
differentiation between the primary and the secondary he-
patic sarcoma is difficult in clinical setting, the authors sug-
gested histological appearance an important guide and that
angiosarcomas and undifferentiated sarcomas almost cer-
tainly originated from liver, which would support the idea
that, in our patient, the primary lesion was localized in the
liver. Recent data suggests that immunohistochemical posi-
tivity for endothelial markers such as CD34 and CD31 can
confirm vascular nature of the tumor. CD31 is considered as
the most reliable marker '. Erythroblast transformation spe-
cific related gene (ERG) is another sensitive marker of endo-
thelial differentiation. According to Sullivan et al. *' ERG
and CD31 have higher sensitivity than CD34 and are valu-
able for the cytological diagnosis of angiosarcoma.

Prognosis in patients with hepatic angiosarcoma is very
poor due to the fact that in majority of cases diagnosis is
made in the metastatic stadium of the disease. Long-term
survival has been described after complete surgical removal
of isolated hepatic angiosarcoma **. Since angiosarcoma are
resistant to chemotherapy and radiotherapy majority of pa-
tients die within 6 months of diagnosis, while approximately
3% of patients live more than 2 years. Survival after liver
transplant is less than 7 months due to high recurrence rates '.

Conclusion

Small intestine is rarely the site of primary or metastatic
angiosarcoma, with no specific symptoms that would facili-
tate clinical diagnosis, but involvement of the gastrointestinal
tract should be suspected in patients presenting with signs of
gastrointestinal bleeding and the focal vascular liver lesions.
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prof. dr sc. med. VLADETA MARINKOVIC
pukovnik u penziji
(1936-2018)

Pukovnik prof. dr sc. med. Vladeta Marinkovi¢ je roden
18.03.1936. godine u Bruvnu (Lika) u uciteljskoj porodici.
Osmogodi$nju Skolu zavrSio je u Banatskom Karadordevu, a
gimnaziju u Zrenjaninu sa odli¢nim uspehom. Diplomu Me-
dicinskog fakulteta Univerziteta u Beogradu stekao je 1962.
godine. Tokom studija radio je u Odboru za zdravstveno
prosve¢ivanje na Fakultetu i Sekciji za drustveno-politicki
rad. Kao student ucestvovao je Cetiri puta na saveznim rad-
nim akcijama, a dva puta bio udarnik i komandir Cete.

Po zavrSenom lekarskom stazu i odsluzenju vojnog roka
unapreden je u ¢in porucnika. Pocetkom 1964. godine posta-
vljen je za referenta sanitetske sluzbe i upravnika ambulante
Skolskog centra veze u Ljubljani. Na toj duznosti ostao je do
1970. godine, kada je upucen na specijalizaciju iz infektolo-
gije u Vojnomedicinsku akademiju (VMA) u Beogradu, gde
je 1973. godine polozio specijalisticki ispit iz infektologije sa
odli¢nim uspehom. Kao specijalista odmah je poceo da radi u
Opstem odeljenju, potom u Odeljenju za crevne zarazne bo-
lesti i ambulanti Klinike za zarazne bolesti VMA. Po prela-
sku u novu zgradu VMA radio je Cetiri godine na I Odeljenju
Klinike, potom je postavljen za nac¢elnika ambulante Klinike,
pa nacelnika I Odeljenja Klinike za zarazne bolesti VMA.
Nacelnik Klinike za infektivne i tropske bolesti VMA bio je
od 1994. do 1996. godine.

Doktor Marinkovi¢ izabran je za asistenta iz predmeta
Infektologija 1981. godine. Doktorsku disertaciju pod nazi-
vom ,, Prilog dijagnostici funkcionalne hiperbilirubinemije u
oceni sposobnosti za vojnu sluzbu* odbranio je 14. marta
1989. godine, kao potpukovnik i nacelnik ambulante Klinike

za zarazne bolesti. Do tada je ve¢ bio autor ili koautor u 42
rada (u 14 prvi autor, u 28 koautor). Kako je ispunjavao sve
uslove, asistent dr Marinkovi¢ je 1989. godine izabran u
zvanje docenta, a na 365. sednici NNV VMA odrzanoj 19.
maja 1995. izabran je za vanrednog profesora.

Rade¢i kao lekar na specijalizaciji, a kasnije kao speci-
jalista infektolog u Klinici za zarazne bolesti VMA, dr
Marinkovi¢ je ispoljavao veliku motivaciju i Zelju za usvaja-
njem novih znanja i iskustava. Ve¢ na pocetku karijere po-
stao je prepoznatljiv po svom pozitivnom odnosu ne samo
prema struci, nego i prema nauci. Tokom rada u Klinici
zavrsio je seminar ,,Statisticke metode sa primenom u medi-
cinskim istrazivanjima“, kurs ,Metodologija naucnog
istrazivanja u biomedicinskim naukama sa statistickom in-
formatikom® i seminar iz kardiologije u VMA. Kao rukovo-
dioc, on je u periodu 1981-1985. godina realizovao naucni
projekat ,, Utvrdivanje sposobnosti za sluzbu u JNA osoba sa
hiperbilirubinemijom “ ¢iji je zavrSni elaborat prihvatila Sa-
nitetska uprava SSNO, 1986. godine.

Kako je govorio francuski jezik, potpukovnik asistent
dr Marinkovi¢ je pocetkom 1986. godine predlozen za
struéno usavrSavanje u Francuskoj i naredbom nacelnika
Personalne uprave SSNO od 8. decembra 1986. upucen u
,,Service d’hepatologie et unite de recherches de physiologie
hepatique “ u Parizu, na usavrSavanje po temi ,,Savremena
dijagnostika i lecenje hronicnih oboljenja jetre “. Radilo se o
Institutu za naucna istraZivanja oboljenja jetre visokog svet-
skog naucnog ranga u sklopu bolnice u Bozonu. Posle
tromesecnog usavrSavanja, dr Marinkovi¢ je u svom
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izvesStaju zapisao da je, izmedu ostalog, imao priliku da pri-
sustvuje i ucestvuje u radu sjajnog rukovodioca, lekara i pe-
dagoga doktora Jean — Pierre Benhamou, jednog od najbo-
ljih struénjaka Francuske na polju transplantacije jetre. Opi-
sao ga je kao SezdesetogodiSnjaka ,,mladalackog izgleda,
stalno nasmejanog lica, po svojim radnim navikama duboko
odanog medicini i bolesnom ¢oveku, koji prosto ne zna gra-
nice redovnog radnog vremena, ucitelja koji svojim isku-
stvom i stavom oduSevljava mlade lekare i njegove starije
kolege i prijatelje.

Profesora Marinkoviéa su krasili ljudska blagost, smi-
renost 1 ozbiljnost u odnosu prema mladima i podredenima,
ali i velika znatizelja za sve njihove probleme i posebno sna-
ga u traganju za najboljim reSenjima po pitanju dijagnostike i
lecenja bolesnika. Nastojao je da najnovije svetske stavove iz
oblasti dijagnostike i terapije infektivnih bolesti §to je
moguce pre primeni i u klini¢koj praksi. Njegova neobi¢na
energija i postovanje mladih kolega su se u punoj meri ispo-
ljili u nastavi, i to u viSe oblasti infektologije. Sa zadovolj-
stvom, velikim strpljenjem i svestrano je edukovao nekoliko
generacija infektologa, posebno im ukazujuc¢i na pristup svim

kategorijama bolesnika i nesebi¢no im prenoseéi li¢na znanja
i iskustva. I to su njegovi uenici umeli da cene, postujuci
njegovu ljubav prema teSkom i mukotrpnom radu klini¢kog
lekara. Bio je izvodac svih vidova nastave koji su u to vreme
bili zastupljeni na VMA. Imao je veéi broj saopstenja na
stru¢nim sastancima infektologa i hepatologa u zemlji i ino-
stranstvu. Pored klini¢kog rada i nastavne aktivnosti bio je
aktivan i u publikovanju stru¢nih i nau¢nih radova. Objavio
je oko 80 radova uglavnom u domaéim ¢asopisima i zborni-
cima radova.

Profesor Marinkovi¢ je bio je svestrana liCnost, tih,
ozbiljan i nenametljiv, uprkos svojoj Zivotnoj snazi i uspesi-
ma koje je postigao na licnom i profesionalnom planu. Pre-
minuo je 9. oktobra 2018. godine. Oti$ao je tiho i dostojan-
stveno iz naSih redova, a nama, koji smo ga poznavali i
postovali, ostae u trajnom seéanju.

Pukovnik
prof. dr Dragan Miki¢
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INSTRUCTIONS TO THE AUTHORS

The Vojnosanitetski pregled (VSP) is an Open Access Journal
All articles can be downloaded free from the web-site
(http://www.vma.mod.gov.rs/sr/vojnosanitetski-pregled) with the use of li-
cense: the Creative Commons — Attribution-ShareAlike (CC BY-SA)
(http://creativecommons.org/licenses/by-as/4.0/).

The VSP publishes only papers not published before, nor submitted to any
other journals, in the order determined by the Editorial Board. Any attempted
plagiarism or self-plagiarism will be punished. When submitting a paper to
the VSP electronic editing system (http:/aseestant.ceon.rs/index.php), the
following should be enclosed: a statement on meeting any technical require-
ments, a statement signed by all the authors that the paper on the whole
and/or partly has not been submitted nor accepted for publication elsewhere,
a statement specifying the actual contribution of each author, no conflict of
interest statement that make them responsible for meeting any requirements
set. What follows subsequently is the acceptance of a paper for further editing
procedure. The manuscripts submitted to the VSP pass in-house and external
peer review. All authors pay “Article Processing Charge” for coverage all ed-
iting and publishing expenses. Domestic authors pay 5,000 RSD, and those
from aboard 150 euros. The editing and publishing fee is required for sub-
stantive editing, facts and references validations, copy editing, and publishing
online and in print by editorial staff of the Journal. No addifional fees, other
than stated above, are required even if an author who already paid the fee
would have more articles accepted for publishing in the year when fee was
paid. All authors who pay this fee may, 1f want, receive printed version of the
Journal in year when fee is payed. Please note that the payment of this charge
does not guarantee acceptance of the manuscript for publication and does not
influence the outcome of the review procedure. The requirement about pay-
ing “Article Processing Charge” does not apply to reviewers, members of the
Editorial Board and the Publisher’s Council of the Journal, young researchers
and students, as well as any of the subscribers of the Journal.

The VSP publishes: editorials, original articles, short communica-
tions, reviews/meta-analyses, case reports, medical history (general or
mllltary) personal views, invited comments, letters to the editor, reports
from scientific meetings, "book reviews, and ‘other. Original artlcles short
communications, meta-analyses and case reports are published with ab-
stracts 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 as reserved for subtitles. Original articles, reviews, meta-analyses
and articles from medical history should not exceed 16 pages; current topics
10; case reports 6; short communications 5; letters to the editor and com-
ments 3, and reports on scientific meetings and book reviews 2.

All measurements should be reported in the metric system of the
International System of Units (SI), and the standard internationally
accepted terms (except for mmHg and °C).

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, Micro-
soft Office (Excel, Word Graph). The use of colors and shading in
graphs should be avoided.

Papers should be prepared in accordance with the Vancouver Convention.

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 corresponding author for final
agreement.

Preparation of manuscript

Parts of the manuscript are: Title page; Abstract with Key words; Text;
Acknowledgements (to the authors’ desire), References, Enclosures.

1. Title page

a) The title should be concise but informative, while subheadings
should be avoided;

b) Full names of the authors signed as follows: *, 1, £, §, [l I, **, Tt - -

c¢) Exact names and places of department(s) and institution(s) of af-
filiation where the studies were performed, city and the state for any au-
thors, clearly marked by standard footnote signs;

d) Conclusion could be a separate chapter or the last paragraph of the
discussion;

e) Data on the corresponding author.
2. Abstract and key words

The second page should carry a structured abstract (250-300 words for
original articles and meta-analyses) with the title of the article. In short,
clear sentences the authors should write the Background/Aim, major
procedures — Methods (choice of subjects or laboratory animals; meth-
ods for observation and analysis), the obtained findings — Results (con-
crete data and their statistical significance), and the Conclusion.
It should emphasize new and important aspects of the study or observa-
tions. A structured abstract for case reports (up to 250 words) should
contain subtitles Introduction, Case report, Conclusion). Below the

abstract Key words should provide 3—10 key words or short phrases that
indicate the topic of the article.

3. Text

The text of the articles includes: Introduction, Methods, Results, and
Discussion. Long articles may need subheadmgs within some sections to
clarify their content.

Introduction. After the introductory notes, the aim of the article should be
stated in brief (the reasons for the study or observation), only significant data
from the literature, but not extensive, detailed consideratuion of the subject,
nor data or conclusions from the work being reported.

Methods. The selection of study or experimental subjects (patients or
experimental animals, including controls) should be clearly described.
The methods, apparatus (manufacturer's name and address in parenthe-
ses), and procedures should be identified in sufficient detail to allow
other workers to reproduce the results. Also, give references to estab-
lished methods, including statistical methods. Identlfy precisely all drugs
and chemicals used with generic name(s), dose(s), and route(s) of ad-
ministration. State the approval of the Ethnics Committee for the tests in
humans and animals.

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 significant 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
supported by your data.

References

References should be superscripted and numerated consecutively in the
order of their first mentioning within the text. All the authors should be
listed, but if there are more than 6 authors, give the first 6 followed by et
al. Do not use abstracts, secondary publications, oral communications, un-
published papers, official and classified documents. References to papers
accepted but not yet published should be cited as ”in press“. Information
from manuscripts not yet accepted should be cited as “unpublished data“.
Data from the Internet are cited with the date of citation.

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 Wis-
tar 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 be typed double-spaced 1,5 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 table. Each table should be mentioned in the text. If data from
another source are used, acknowledge fully.

Illustrations

Any forms of graphic enclosures are considered to bi figures and
should be submitted as additional databases in the System of Assistent.
Letters, numbers, and symbols should be clear and uniform, 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 (Figure 1, Figure 2 and so
on). If a figure has been published, state the original source.

Legends for illustrations are typed on a separate page, with Arabic
numbers corresponding to the illustrations. If used to identify parts of
the illustrations, the symbols, arrows, numbers, or letters should be iden-
tified and explamed clearly in the 1egend Explam the method of staining
in photomicrographs.

Abbreviations and acronyms

Authors are encouraged to use abbreviations and acronyms in the
manuscript in the following manner: abbreviations and acronyms must
be defined the first time they are used in the text consistently throughout
the whole manuscript, tables, and graphics; abbreviations should be used
only for terms that appear more than three times in text; abbreviations
should be sparingly used.

An al]i)habetlcal list of all abbreviations used in the paper, followed by
their full definitions, should be provided on submission.

Detailed Instructions are available at the web site:
www.vmna.mod.gov.rs/vsp
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UPUTSTVO AUTORIMA

Vojnosanitetski pregled (VSP) je dostupan u reZimu otvorenog pris-
tupa. Clanci objavljeni u ¢asopisu mogu se besplatno preuzeti sa sajta
Casopisa http://www.vma.mod.gov.rs/sr/ uz primenu licence Creative
Commons Autorstvo-Deliti pod istim uslovima (CC BY-SA)
(http://creativecommons.org/licenses/by-sa/4.0).

VSP objavljuje radove koji nisu ranije nigde objavljivani, niti preda-
ti za objavljivanje redosledom koji odreduje uredivacki odbor. Svaki
pokusaj plagijarizma ili autoplagijarizma kaznjava se. Prilikom prijave
rada u sistem elektronskog uredivanja ,,Vojnosanitetskog pregle-
da“(http://aseestant.ceon.rs/index.php) neophodno je priloziti izjavu da su
ispunjeni svi postavljeni tehnicki zahtevi ukljucujuéi i izjavu koju potpisuju
svi autori da rad nije ranije ni u celini, niti delimiCno objavljen niti prihvacen
za Stampanje u drugom casopisu. Izjavu o pojedina¢nom doprinosu svakog
od autora rada potpisanu od svih autora, treba skenirati i poslati uz rad kao
dopunsku datoteku. Takode, autori su obavezni da dostave i potpisanu izjavu
o nepostojanju sukoba interesa ¢ime postaju odgovorni za ispunjavanje svih
postavljenih uslova. Ovome sledi odluka o prihvatanju za dalji uredivacki po-
stupak. Rukopisi pristigli u Redakciju ¢asopisa podlezu internoj i eksternoj
recenziji. Svi autori duzni su da plate “Article Processing Charge” za pokric¢e
troskova jeziCke, struéne i tehnicke obrade rukopisa, kao i njegovog objavlji-
vanja. Domaci autori placaju iznos od 5 000 dinara, a inostrani 150 eura.
Dodatna placanja nisu predvidena ¢ak i u slucaju da autor koji je veé¢ pret-
hodno platio trazeni iznos, ima vise prihvac¢enih radova za objavljivanje u
godini u kojoj je izvrSio uplatu. Svi autori koji su platili “Article Processing
Charge” mogu, ukoliko Zele, dobijati Stampanu verziju ¢asopisa tokom godi-
ne u kojoj je izvrSena uplata. Placanje ovog iznosa ne garantuje prihvatanje
rukopisa za objavljivanje i ne utiCe na ishod recenzije.

Od obaveze placanja pokri¢a navedenih troskova oslobodeni su recenzenti,
¢lanovi Uredivackog odbora i Izdavackog saveta VSP, studenti i mladi istra-
zivaci, kao i pretplatnici Casopisa.

U VSP-u se objavljuju uvednici, originalni ¢lanci, prethodna ili
kratka saopstenja, revijski radovi tipa opsSteg pregleda (uz uslov da
autori navogenjem najmanje 5 autocitata potvrde da su eksperti u oblasti
o kojoj piSu), aktuelne teme, metaanalize, kazuistika, seminar
prakticnog lekara, clanci iz istorije medicine, licni stavovi, naruceni
komentari, pisma urednistvu, izvestaji sa naucnih i struénih skupova,
prikazi knjiga i drugi prilozi. Radovi tipa originalnih ¢lanaka, prethodnih
ili kratkih saop$tenja, metaanalize i kazuistike objavljuju se uz ap-
strakte na srpskom i engleskom jeziku.

Rukopis se piSe sa proredom 1,5 sa levom marginom od 4 em. Koristi-
ti font veliCine 12, a na¢elno izbegavati upotrebu bold i italic slova, koja
su rezervisana za podnaslove. Originalni ¢lanci, opsti pregledi i metaanali-
ze i ¢lanci iz istorije medicine ne smeju prelaziti 16 stranica (bez priloga);
aktuelne teme — deset, seminar prakticnog lekara — osam, kazuistika — Sest,
prethodna saopstenja — pet, a komentari 1 pisma uredniku — tri, izvestaji sa
skupova i prikazi knjiga — dve stranice.

U celom radu obavezno je koriS¢enje medunarodnog sistema mera
(SI) 1 standardnih medunarodno prihvaéenih termina (sem mm Hg i °C).

Za obradu teksta koristiti program Word for Windows verzije 97,
2000, XP ili 2003. Za izradu grafickih priloga koristiti standardne
graficke programe za Windows, pozeljno iz programskog paketa Mic-
rosoft Office (Excel, Word Graph). Kod kompjuterske izrade grafika
izbegavati upotrebu boja i sen¢enja pozadine.

Radovi se pripremaju u skladu sa Vankuverskim dogovorom.

Prispeli radovi kao anonimni podlezu uredivackoj 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 upucuje autoru odredenom za korespodenciju na konaénu
saglasnost.

Priprema rada

Delovi rada su: naslovna strana, apstrakt sa kljuénim refima,
tekst rada, zahvalnost (po Zelji), literatura, prilozi.

1. Naslovna strana

a) Pozeljno je da naslov bude kratak, jasan i informativan i da odgovara
sadrzaju, podnaslove izbegavati.

b) Ispisuju se puna imena i prezimena autora sa oznakama redom: *, f,
L8 LA * T,

¢) Navode se puni nazivi ustanove i organizacijske jedinice u kojima je
rad obavljen mesta i drzave za svakog autora, koristeci standardne znake
za fusnote.

d) Zaklju¢ak moze da bude posebno poglavlje ili se iznosi u poslednjem
pasusu diskusije.

¢) Podaci o autoru za korespodenciju.
2. Apstrakt i kljucne reci

Na drugoj stranici nalazi se strukturisani apstrakt (250-300 reci za
originalne c¢lanke i meta-analize) sa naslovom rada. Kratkim
reCenicama na srpskom i engleskom jeziku iznosi se Uvod/Cilj rada,
osnovne procedure — Metode (izbor ispitanika ili laboratorijskih
zivotinja; metode posmatranja i analize), glavni nalazi — Rezultati
(konkretni podaci i njihova statisticka znacajnost) i glavni Zakljuéak.
Naglasiti nove i znacajne aspekte studije ili zapazanja. Strukturisani
apstrakt za kazuistiku (do 250 reci), sadrzi podnaslove Uvod, Prikaz

bolesnika i Zakljucak). Ispod apstrakta, ,,Kljucne reci* sadrze 3—10
kljuénih re¢i ili kratkih izraza koje ukazuju na sadrzinu ¢lanka.

3. Tekst ¢lanka

Tekst sadrzi sledeca poglavlja: uvod, metode, rezultate i diskusiju.
Uvod. Posle uvodnih napomena, navesti cilj rada. Ukratko izneti razloge
za studiju ili posmatranje. Navesti samo vazne podatke iz literature a ne
opSirna razmatranja o predmetu rada, kao ni pO({)atke ili zakljucke iz rada
o kome se izveStava.

Metode. Jasno opisati izbor metoda posmatranja ili eksperimentnih
metoda (ispitanici ili eksperimentne zivotinje, ukljuéujuéi kontrolne).
Identifikovati metode, aparaturu (ime i adresa proizvodaca u zagradi) i
proceduru, dovoljno detaljno da se drugim autorima omogu¢i reproduk-
cija rezultata. Navesti podatke iz literature za uhodane metode,
ukljucujuci i statisticke. Tacno identifikovati sve primenjene lekove 1
hemikalije, ukljucujuéi genericko ime, doze i nacine davanja. Za ispiti-
vanja na ljudima i zivotinjama navesti saglasnost nadleznog etickog ko-
miteta.

.. Rezultate prikazati logickim redosledom u tekstu, tabelama i ilustra-
cijama. U tekstu naglasiti ili sumirati samo znacajna zapaZanja.

U diskusiji naglasiti nove i znacajne aspekte studije i izvedene
zakljucke. Posmatranja dovesti u vezu sa drugim relevantnim studijama,
u nacelu iz poslednje tri godine, a samo izuzetno i starijim. Povezati
zakljucke sa ciljevima rada, ali izbegavati nesumnjive tvrdnje i one
zakljucke koje podaci iz rada ne podrzavaju u potpunosti.

Literatura

U radu literatura se citira kao superskript, a popisuje rednim broje-
vima pod kojima se citat pojavljuje u tekstu. Navode se svi autori, ali
ako broj prelazi Sest, navodi se prvih Sest i et al. Svi podaci o citiranoj
literaturi moraju biti ta¢ni. 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 saopstenja,
neobjavljenih radova, sluzbenih i poverljivih dokumenata. Radovi koji
su prihvacéeni za Stampu, ali joS nisu objavljeni, navode se uz dodatak
»u Stampi®. Rukopisi koji su predati, ali jo$ nisu prihvaceni za Stampu,
u tekstu se citiraju kao ,,neobjavljeni podaci® (u zagradi). Podaci sa
Interneta citiraju se uz navodenje datuma pristupa tim podacima.

Primeri referenci:

Durovi¢ BM. Endothelial trauma in the surgery of cataract. Vojnosanit
Pregl 2004; 61(5): 491-7. (Serbian)

Balint B. From the haemotherapy to the haemomodulation. Beograd:
Zavod za udzbenike i nastavna sredstva; 2001. (Serbian)

Miadenovi¢ T, Kandolf L, Mijuskovi¢ ZP. Lasers in dermatology. In:
Karadagli¢ P, editor. Dermatology. Beograd: Vojnoizdavacki 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. Obelezavaju
se arapskim brojevima, redosledom pojavljivanja, u desnom uglu (Tabela 1),
a svakoj se daje kratak naslov. Objasnjenja se daju u fus-noti, ne u zaglavlju.
Svaka tabela mora da se pomene u tekstu. Ako se koriste tudi podaci, obave-
zno ih navesti kao i svaki drugi podatak iz literature.

Tlustracije

Slikama se zovu svi oblici grafickih priloga i predaju se kao dopunske dato-
teke u sistemu aseestant. Slova, brojevi i simboli treba da su jasni 1 ujednaceni,
a dovoljne veli¢ine da prilikom umanjivanja budu Citljivi. Sljike treba da budu
jasne i obeleZene brojevima, onim redom kojim se navode u tekstu (SL 1; SI. 2
1td.). Ukoliko je slika ve¢ negde objavljena, obavezno citirati izvor.

Legende za ilustracije pisati na posebnom listu, koriste¢i arapske brojeve.
Ukoliko se koriste simboli, strelice, brojevi ili slova za objasnjavanje pojedi-
nog dela ilustracije, svaki pojedinacno treba objasniti u legendi. Za fotomi-
krografije navesti metod bojenja i podatak o uvecanju.

Skracéenice i akronimi

Skracenice i akronimi u rukopisu treba da budu koris¢eni na slede¢i nacin:
definisati skracenice i akronime pri njihovom prvom pojavljivanju u tekstu i
koristiti ih konzistentno kroz Citav tekst, tabele i slike; koristiti ih samo za
termine koji se pominju viSe od tri puta u tekstu; da bi se olaksalo ¢itaocu,
skracenice 1 aktinome treba Stedljivo koristiti.

_ Abecedni popis svih skracenica i akronima sa objaSnjenjima treba dosta-
viti pri predaji rukopisa.

Detaljno uputstvo moZe se dobiti u redakeiji ili na sajtu:
www.vina.mod.gov.rs/vsp
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